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de Broglie (Prof. L.), Thtforie d© la quantification dans 
la nouvelle m6caniquo (Eevtetc)* 639 
Broniowski (W.), and S. Jaslon, Influence of Oxygen on 
the Properties of Copper, 338 
Brooks (Dr. C. E. P.), Climate : a Handbook for Business 
Men, Students and Travellers. Second edition 
( Review), 9 ; and Theresa M. Hunt, Variations of 
Wind Direction in the British Isles since 1341, 814 
Brooks (Harriot), (Mrs. Frank Pitcher), [obituary article], 
805 

BrookH (Matilda Moldenhauer), Penetration of m-Bromo- 
phenol Indophonol and of Guaiacol Indophcnol into 
Valonia Ventrieom, 631 

Brotherton (C. R.), Gift to LoodB University, 665 
Brown (F. J.), Life-History of the Fowl Tapeworm, 
Davainea proglottina, 276 

Brown (Prof, J. Macmillan), Education and Economic 
Recovery, 538 

Brown (R.), Nitrogen Fixation in the Genus Lolium, 
109 

Brown (Prof. W. Langdon), elected a member of the 
Athonmurn Club, 510 

Browne (W. M.), Photographing the Moon's Shadow on 
the Earth, 697 

Browne (W. R.), Possible Correlation of certain Pre- 
Cambrian Granites of Australia and some Deductions 
Therefrom, 667 

Bmhat (G.), and A. Guinier, Improvement of the Photo¬ 
electric Polarimoter, 630 

Brunt (D.), Adiabatic Lapse-Rate for Dry and Saturated 
Air, H14 

Bryce (J.), Economic Possibilities of Rice Grass, 368 
Bryce (Prof. T. H.), [N. H. W. Maelaronand], Early Stages ; 

in the Development, of Cavia, 922 l 

Brydon (H. B.), Canals on Mars, 518 
Bueh (K.), Boric Acid in Sea Water and its Effect on the 
Carbon Dioxide Equilibrium, 688 
Buck (Dr. P. H.), (To Rangi Hiroa), Ethnology of Moni- 
hiki and Rakahanga, Cook Islands, 588 
Buckloy and Snyder, Spreading of Liquids on Solid 
Surfaces, 407 

Bugnard (L.), P. Gloy and A. Langevin, Recording and 
Measurement of the Blood Pressure, 375 
Bullon (K. E,). [Dr. H. Jeffreys and], Corrections to the 
Times of the P Wave in Earthquakes, 97 
Bunker (J. W. M.), [R. 8. Harris and]. Bacterial Detoxi¬ 
fication, 244 

Burch (F. P.) t [obituary article], 300 
Burden (Mrs. R. G.), Gift for Research into Mental Pro¬ 
blems and Disorders, 159 

Buret (R.), [C. Dufraisse and], The Dissociable Organic 
Oxides, 70 \ 

Burge (W. S.), Power Station Efficiency, 518 ! 

Burger (Dr. H. C.), [Dr. L. 8. Ornstein, Dr. W, J. H. Molt 
and], Objektive Spoktralpbo tome trie (Review), 824 
Burgers (Dr. W. G.), Recrystallisation Power and Shear 
Hardening in Aluminium Single Crystals, 326 
Burgevin (H.), Nitrogenous Manuring of Legumes, 660 
Burkitt (Prof. A. N. St. G. H.), elected president of the 
Linnean Society of N.S.W., 759 
Burkitt (M. 0.), Racial Distribution in Paheolithio 
Europe, 540; [E. J, Wayland and], Stone Age 

Culture in Uganda, 730 

Burnell (Maisie), [H. E. Dadsweli and], Identification 
of the Coloured Woods of the Genous Eucalyptus, 
280 

Burrows (H.), Prof. E. C. Dodds, and N. M. Kennaway, 
Rome Effects observed in Mice under Continued 
Treatment with (Estrin, 801 
Burt (0. E.), and May Danheim Burt, Reptiles and Amphi¬ 
bians of the Pacific Islands, 767 
Burt (Prof. 0. L.), appointed Heath Clark lecturer of 
London University for 1933, 336 
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part (May Danheim), [C. E. Burt and], Reptiles and 
Amphibians of tho Pacific Islands, 767 
Burton (E. T.), and E. M. Boardman, Effects of Solar 
Eclipse on Audio Frequency Atmospherics, 81 
Burton (M.)» Locomotion in Sponges, 356 
Bushe-Fox (Dr. J. P.), Homan Riohborough, 539 
Butler (Dr. .1. A. V.), and Miss L. C. Connell, R61e of the 
Solvent in Electrolytic Dissociation, 800 


Cadman (Sir John), awarded tho gold modal of the 
Institution of Mining and Metallurgy, 432 ; awarded 
the Melchett medal of tho Institute of Fuel, 581 
Cairns [Common and], Colonisation of a Disused Millpond 
at Hillsborough, Co. Down, 702 
Cairns (H.), and A. E. Muskott, Phytopbthora megasperma 
causing Pink Rot of the Potato, 277 
Cttlder (J. W.), [E. W. Hullott and]. Fluorescence in 
RyO-grasses, 474 

Oaldor (Mary G.), tho Kidston Collection of Fossil Plant 
Slides (2), 922 

Caldorwood (Dr. VV. L.), Salmon Hatching and Salmon 
Migrations : being the Buckland Lectures for J 930 
(Review), 42 

Caiman (Dr. W. T.), A Dodecapodous Pycnogonid, 242 
and Isabella Gordon, Dodtcohtpoda mmvsoni, a Now 
Species representing a New Genus of Pycnogonid a, 
774 

Cal vet (J.), [C. Matignou and]. Ageing of tho Aluminium- 
Boryllimn Alloys after Tempering, 886 
Oambior (H.), and L. Loroux, Estimation of Organic 
Nitrogen in tho Presence of Nitrates by Kjcldahl's 
Method. 179 

Campbell (Prof. A. N.), Constitution of Binary Alloys at 
Hoorn Temperature, 438 

Campbell (J, l).), [K. Broadhurst and]. Geology and Petro¬ 
logy of tho Mount Leinster District, North-East 
Victoria, 703 

^Campbell (J. S.), Nuclear Moments of the Gallium Iso- 
I topes 69 and 71, 204 

^Campbell (Sir Malcolm), Motor-car Spood Record, 303 
Campbell (Dr. N. It.), Convention and Fact, 237 ,* 
Measuroinent of Visual Sensations, 850 
Cumpin (H. H.), Underground Lighting in Mines, 465 
Candler (W. K'.), awarded a Rayleigh prize of Cambridge 
University, 408 

Cannata (C.), An Extension of Woo’s Formula, 339 
Cantaeuziino (J.), and A. Tchokirian, Presence of Vanad¬ 
ium in Certain Tunicates, 35 
Capatos (L.), [N. Perakis and]. Constant Paramagnetism 
of Metallic Rhenium, 559 

di Capua (A.), [A. Quilieo and], Aspergillin, tho Pigment 
of the Spores of Aspergillus niger (1), 851 ; (2), 924 
Carey (Gladys), and Lilian Fraser, Embryology and 
Seedling Development of A eg ieeras majus, Gaortn., 
287 

Carey (Comradr. W. M.) f [death], 646 
Carline (G. R.), [obituary article], 86 
Carlini (Mile.), [E. Carrifcre and]. Decomposition of 
Thiosulphurio Acid in Dilute Solution at the Boiling 
Point, 286 

Carlow (C. A.), elected president of the Mining Institute 
of Scotland, 650 

Carmichael (J.), ‘Bull-Dog' Calf in African Cattle, 878 
Carpanese (T.) f Mineral Deposits of Monte Rosso di 
Verra, 775 ; (2), 924 

Carponter (Dr. G. D. Hale), appointed Hope professor of 
zoology in Oxford University ; the work of, 159 
Carpenter (Sir Harold), Metals in the Service of Human 
Life and Industry, 733 

Carr (Dr. F. H.), and W. Jewell, Characteristics of Highly 
Active Vitamin A, 92 

Carr6 (P.), and D. Libermann, Mechanism of the Reaction 
of Phosphorus Pentaehloride on Neutral Alkyl 
Sulphites, 143; Reaction of Phosphorus Penta- 
chloride on the Neutral Aryl Sulphites, 607 
Carri&re (E.), and Mile. Carlini, Decomposition of Thio- 
sulphuno Acid in Dilute Solution at the Boiling 
Point, 286 


Carroll (J.), The Potato Eolworin (Htlerodera schachtii) 
in tho Irish Free State, 850 
Carroll (Prof. J. A.), Zones of Apparent Inhibition of 
Sunspots on the Solar Disc, 548 
Carr-Saundors (Prof. A. M.), and P. A. Wilson, The 
Professions (Review), 863 
Carter (C. S.), [obituary article], 829 
Carty (Dr. J, J.), [obituary article], 85; awarded the 
John J. Carty medal and award of the U.S. National 
Academy of Sciences, 754 

Cassie (A. B. D.) f Structure of Triatornic Molecules, 438 ; 
[C. It. Bailey and]. Form and Vibrational Frequencies 
of tho Nitrogen Dioxide Molecule, 910; Infra-Red 
Absorption Spectrum of Nitrogen Dioxide, 239 ; 
Infra-Red Region of tho Spectrum (8), 286 
Cas If ranch i (Prof. G.), translated by Dr. W. S. Stiles 
and Dr. J. W. T. Walsh, Recent Advances in Atomic 
PhyRics, 2 vols. (Review), 319 
Castellani (Sir Aide), Climate and Acclimatization : some 
Notes and Observations (flewetr), 712 
j Casterat (N.), 1 )isc every of Cave Paintings in the 

Pyrenees, 19 

Castle (W. E.), and C. E. Keeler, Blood Group Inheritance 
in tho Rabbit ; Tests for Linkage between the Blood- 
Group Genes and Other Known Cones of the Rabbit, 
775 

Cavinato (A.), Thermal Expansion in Crystals and Hatty's 
Law, 71 

Cawood (Dr. W.), and H. S. Patterson, A New Tempera¬ 
ture Recorder, 332 

Cayoux (L.), Constitution of the Devonian Phosphates of 
Tennessee, 666 ; Modes of Existence of Glauconite 
in Limestone, 143 ; R61o of the Trilobites in tho 
Genesis of the Palaeozoic Deposits of Calcium 
Phosphate, 850 

Chadwick (Dr. J.), Tho Neutron (Bakerian Lecture), 794 ; 
P. M. S. Blackett and G. Occhialini, Now Evidence 
for tho Positive Electron, 473 
Chamberlain (Prof. C. J.), Methods in Plant Histology. 
Fifth edition (Revkw), 44 

Champetier (G.), Action of Solutions of Orthophosphoric 
Acid on Ordinary Cellulose, 703 
Champion (H. G.), Twisted Trees, 133 
Chapin (J. P.), Bird Migration in Tropical Africa, 331 
Chapman (F.), Origin of Tektites, 876 ; Palaeozoic Fossils 
from Victoria, 703 

Chapman (F. S.), and others. Northern Lights : the 
Official Account of the British Arctic Air Route 
Expedition, 1930-1931 (Review), 317 
Chapman (F. W.), Cathode Ray Photography of Ram loin 
Electrical Transients, 020 

Chapman (P. F.), [Dr. M. Niorenstein and], tho Author¬ 
ship of the “Ordinal 1 of Alchiiny”, 520 
Chapman (Prof. 8.), Atoms, Molecules and the Atmo¬ 
sphere, 271 ; elected president of the Royal Meteoro¬ 
logical Society, 200 

Chapman (V. J.), elected Frank Smart student in botany 
in Cambridge University, 408 
Chappell (E.), Career of Samuel Pepys, 533 
Charles (A. G.) t [W. K. Cohen, A. I.. Baldock and]. 
Chemical Composition of tho Woods of tho Ironbark 
group of Eucftlypts, 333 

Chorrier (G.), and E. Ghigi, Action of Alkylmagnosium 
Iodides on (1: 9)-Benzanthrone (10), 107 ; Action of 
Ammonia on Acenaphthenequinone, 107 
Chartrou (J.-J.), P^trolos naturels et artificiels (Review), 
455 

Chatolet (M.), A Pyridine-Iodine Molecular Association, 
923 

Chatley (Prof, H.), Number 60 in Time Measurements, 914 
Chaudron (G.), [A, Girard and], Dissociation of Cubic 
Ferric Oxide, 447 ; [J. Horenguol and]. Sublimation 
of Magnesium in a Vacuum and Casting in an Atmo¬ 
sphere of Argon, 179 
Cheesman (E. E.), Hybrid Bananas, 552 
Cherubino (S.), Classification of Hyper-elliptic Surfaces 
from the Real Point of View, 339 
Chorbuliez (E.), and F. Meyer, New Researches on Casein, 
215 
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Chevenard (P.), awarded the medal of the Soci6te d’En- j 
couragement pour 1’Industrio Nationale; the work 
of r 867 

Child (J. M.), Elements of Coordinate Geometry (Review), 
603 

China (W. E.) f Cattle Blood-Sucking Habit of a Bug, 806 
Chodot (F.), and M. Junquera. Reduction of Methylene 
Blue by an Endomycee at the Expense of its Endo- 
collular Hydrogen Donators, 815 
Chudat (Prof. R.), presented with the Linnean Medal of 
tho Linnean Society of London ; the work of, 793 
Choucroun (Mile.), A Correct Arrangement for Eloctro- 
phoresis, 630 

Chowdhury (K, A.), T don title at, ion of Indian Sleeper 
Woods, 30 

Christie (Mrs. Ethel M.), [late Sir Frederick W. Andrewes 
and], Tho Hwmolytic Streptococci : their Grouping 
by Agglutination, 593 

Chudoba (Dr. K.), Dio Feldsp&te \md ilire praktisoho 
Bestimmung (( Review), 384 

Churoher (B. G.), and A. J. King, Scales of Loudness, 
760 

Churchward (J, G.), Geographical Distribution of Tilletia 
Spooios on Wheat in Australia in 1931, 631 
do la Oiorvtt (J.), awarded the Elliott Crosson medal of 
the Franklin Institute, 871 

Cilento (Dr. R, W.) f Tho Medical Sciences in Relation to 
Depopulation, 519 

Cimino (M.), Tho Einstoinian Correction of Time in a 
Planetary Motion, 107 

Clark (Miss A. R,), [Mrs. E. W. Soxton and], Further 
Mutations in the Amphipod Qammarue chevreuxi, 
Sexton, 201 

Clark (Dr. E. L.), [Dr. E. R. Clark and], Disposal of Debris 
by Blood -vessels, 880 

Clark (Dr. E. R.), and Dr. E. L. Clark, Disposal of Debris 
by Blood-vessels, 880 

Clark (F. H.), Hydrocephalus, a Hereditary Character in 
tho House Mouse, 288 

Clark (Dr. G. A.), appointed profoasor of physiology in 
Sheffield University, 736 
Clarke (Dr. Ernest), [obituary article], 85 
Claude (G.), Manufacture of Commercial Oxygen, 70 
Claxton, (T. F.), Climato of liong-Kong, 104 
Clay (Prof. J.), Earth-Magnetic Effect and the Corpus¬ 
cular Nature of (Cosmic) Ultra-Radiation, 136 
Clay (Dr. R. S.), and T. H. Court, The History of the 
Microscope : Compiled from Original Instruments 
and Documents, up to the Introduction of the Achro¬ 
matic Microscope (Review), 219 
Clayton (Dr. G, C.), the Institute of Chemistry, 357 
Clement (M. A.), Mexican and Eucadorian Copper and 
Bronze Axes, 279 

Clements (D. I.), N. H. Howes, and G. P. Wells, Is 
Plasticine Edible ? 330 
Clerk (Sir Dugald), Bequests for Science, 235 
Close (Col. Sir Charles), The Map of England : or About 
England with an Ordnance Map (Review), 260 
Clowos (A. J.), Influence of the Pacific on the Circulation 
in the South-West Atlantic Ocean, 189 
Coales (J. F.), Errors Experienced on a Ship’s Direction¬ 
finder, 846 

Coates (Dr. W. H,). Special Posts in Industrial Manage¬ 
ment, 268 

Cockcroft (Dr. J. D.), and Dr. E. T. S. Walton, Disinte¬ 
gration of Light Elements by Fast Protons, 23 
Cockerell (Frof. T. D. A.), Sacred Sandstono of tho Mayas, 
656 ; Snails and Changes in Sea-level, 277 
Cookerham (O.), Nitrogen Content of Normal and Leaf- 
roll Potatoes, 375 

Cohen (W. E.), A. L. Baldook, and A. G. Charles, Chemical 
Composition of the Woods of the Ironbark group of 
Eucalypta, 333 

Colani (Mile. M.) t Artificial Ridges of the Valves of 
Lamellibranchs (Northern Annara), 523 
Colebrook (F. M.), High Selectivity Tone Corrected 
Receiving Circuits, 442 

Collenette (C. L.), Effect of the Preying of Birds on 
Butterflies, 200 


| Collip (Prof. J. B.), Dr. H. Selye, and Prof. D. L. Thom* 
son, Gonad-stimulating Hormones in Hypophyeeo* 
tomised Animals, 56 

Combe (A. D.), and others. Geology of South-West Ankole 
and Adjacent Territories, 172 ; and W. C. Simmons, 
Tho Voioanio Area of Bufumbira. Part 1 : The 
Geology of the Volcanic Area of Bufumbira, South- 
West Uganda; with Notes on the Petrology and 
Economic Geology (Review), 821 
Comber (Prof, N. H.), An Introduction to the Scientific 
Study of the Soil. Second edition (Review), 316 
Common and Cairns, Colonisation of a Disused Millpond 
at Hillsborough, Co. Down, 702 
Compton (Prof. A. H.), Cosmic Rays, 807; Latitude 
Variation of Cosmic Rays, 769 ; Nature of Cosmic 
Rays, 713 

Compton (K. T.), Accommodation Coefficient of Gaseous 
Ions at Cathodes, 631 

Compton (P.), Tho Genius of Louis Pasteur (Review), 40 
Compton [Van de Graaf, Van Atta and], Electrostatic 
Production of High Voltages, 476 
Connell (Misb L, C-), [Dr. J, A. V. Butler and], R6le of the 
Solvent in Electrolytic Dissociation, 800 
Conant (Prof. J. B.), elected president of Harvard 
University, 700 ; and Emma M. Dietz, Structural 
Formula of tho Chlorophylls, 131 
Conti (Prince Ginori), ‘Rod Coal’, 679 

Conzemius (Dr. K.), Shamans and Spiritism on the 
Mosquito Coast, Honduras, 135 
Cook (Prof. C. W.), [death], 638 

Cook (Major F. C.), appointed chairman of the Road 
Reeoarch Board, 686 

Cook (Dr. J. W.), and Prof. E. C. Dodds, Sex Hormones 
and Cancer-producing Compounds, 206 ; Prof. E. C. 
Dodds, and C. L. Hewett, A Synthetic (Estrus- 
exciting Compound, 56 

Cooper (G. A.), [Dr. C- Sehuchert and], Brachiopod genera 
of the Sub-Orders Orthoidea and Pontamoroidea, 244 
Cooper (J. W.), and T. C. Deneton, A Textbook of Pharm-tj 
acognosy (Review), 419 \ 

Copland (Prof. D. B.), appointed Alfred Marshall lecture!* 
for 1933-34 in Cambridge University, 884 
Corbet (Dr. A. S.), The Bacterial Growth Curve and the 
History of Species, 61 

Corkill (Dorothy E.), [R. J. Lythgoe and], Measurement 
of Visual Acuity, 98 

Comford (Prof. F. M.), Before and After Socrates (Review), 
491 

Cornish (Dr. Vaughan), Lessons in Visualisation from the 
Royal Academy, 644; Flow of Water between 
Moving Boundaries, 731 

Correns (Prof. C. E.), [death], 353 ; [obituary articlo], 537 
Costa (C. de A. Martins), appointed director of the 
Brazilian Meteorological Service, 681 
Costantin (J.), Objections to the Myoorrhizal Theory, 447 ; 
Variations in tho Virulenco of Degenorescence in the 
Potato, 860 

Cost© (J. H.), Interaction between Soot Films and Oil, 691 
Cotton (A.), Circular Magnetic Dichroism and Magnetic 
Rotatory Dispersion, 70; Construction of Thermo- ; 
electric Elements, 669 ; and M. Sch6rer, Magnetic ' 
Rotatory Dispersion of a Coloured Diamagnetic 
Compound, Tbiobenzophenone, 215 
Cotton (F. T.), [R. W. Penning and], A Bomb Calorimeter 
Determination of the Heats of Formation of Nitrous 
Oxide and Carbon Dioxide, 446 
Coulson (A.), Diabase Rocks at the You Yango near 
Geelong, 71 ; The Older Volcanic and Tertiary 
Marino Series at Curlowis near Geelong, 71 
Cournot <J.) t and Milo. Louise Halm, Measurement of the 
Degree of Polishing in view of the Determination of 
the Amount of Corrosion of Rustless Steels, 738 
Court (T. H.), [Dr. R. 8. Clay and], The History of the 
Microscope: Compiled from Original Instruments 
and Documents, up to tho Introduction of the Achro¬ 
matic Microscope (Review), 219 
Courtauld (Dr. 8.), elected a member of the Athenaeum 
Club, 200 

Courtauld (W. J.), gift to Cambridge University, 444 
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Coustal (R.), Connexion between the Two Genera) Methods 
for tho Preparation of Phosphorescent Zinc Sulphide, 
887 

Coventry (J. E. C.), [S. M. Naud6 and], Intensity of Cosmic 
Radiation in South Africa, 411 
Cowan (8, L.), Action of Quartornary Ammonium Salts 
on Nerve, 658 

Coward (T. A.), [death], 158 ; [obituary article], 207 
Cox (E. G.), and Dr, E. L. Hirst, Constitution of Vitamin 
Cj, 402 

Cox (L. R.), Fossiliferous Siliceous Boulders from tho 
Anglo-Egyptian Sudan, 70 

Craigie (.J. H.), Union of Pyoniospores and Haploid 
Hyphro in Puccinia Helianthi Sohw., 25 
Crumpton (C.), [O, E. Horton and], A Radio Compass 
developed in H.M. Signal School, 846 
Crausse (E.), *nd J - Baubiac, Modification of the Clirono- 
photographic Method and Some Applications, 482 ; 
Transitory Regimes, 559 

Crawford (B. H.), [W. 8. Stiles and], Tho Luminous 
Efficiency of Rays entering the Eye Pupil at Different 
Points, 250 

Crawford (M. E. F.), E. O. V. Perry, and Dr. S. S, Zilva, 
Vitamin Content of Australian, New Zealand and 
English Butters, 770 

Crawford (M. F.), and A. M. Crooker, Nuclear Moment of 
Arsenic, 655 

Crawhall (T. C.), Iron-working in tho Bahr el Ghazal, 474 
Crow (Prof. K. A. E.), Non-disjunction in the Fowl, 446 
Croeoo (G. A.), Stability of ‘Instrumental’ Flight, 71 
Crommolin (Dr. A. C. D.)» Halley's Comet in 1909-11, 282 
Crooker (A. M.), (M. F. Crawford and], Nuclear Moment 
of Arsenic, 655 

Crosby (Elizabeth C.), [G. K. Huber and], A Phylogenetic 
Consideration of the Optic Tectum. 739 
Crossland (Dr. C.), Distribution of the Polyehor'to Worm, 
Syllis ramosa, McIntosh, 242 
Crosthwait (Col. H. L.), Mount Everest, 10 
Crow (Dr. A. D.), and W. E. Crimshaw, Rate of Burning 
of Colloidal PropellantH, GO. Tho Combustion Prob¬ 
lem of Interna! Ballistics, 805 
Crowden (G. P.) f Muscular Work, Fatigue and Recovery 
{Review), 321 

Crowfoot (D.), [J. D. Bernal and]. Crystal Structure of 
Vitamin B lt and of Adenine Hydrochloride, 911 
Crowther (J. G.), Osiris and the Atom {Review), 320 ; The 
ABC of Chemistry {Review), 895 
Crump (L. M.), Eugenics and Marriage Laws, 540 
Culey (Alma G.), Mineralogy of the Narrabeen Series of 
New South Wales, 523 

Cumrner (Dr. C. L.), A Manual of Clinical Laboratory 
Methods. Third edition (Review), 110 
Cunningham (Dr. Brysson), Canadian Water Power 
Development in 1932, 788 

Cunningham (J. T.), and D. M. Reid, Pelvic Filaments of 
Lepidosiren, 913 

Curie (Mme. IrAne), and F. Joliot, Conditions of Emission 
of Neutrons by the Action of a-Particles on tho Light 
Elements, 447 

Curie (M.), and 8, Takvorian, Radioactivity of a Neo¬ 
dymium-Samarium Fractionation, 702 
Curry (J.), and Dr. G. Herzberg, Extension of the Visible 
Absorption System of NO, to Longer Wave-lengths, 
842 

Curtis (A. L.), British Coals, 580 
Curtis (Prof. W. E.), Are Spectrum of Iodine, 398 
Cushing (Prof. H. W.), elected a foreign member of the 
Royal Society, 798 

Cuthbertson (J. W.), Fatigue Limit of Medium Carbon 
Steel, 140; Fatigue-resisting Properties of Alumin¬ 
ium Alloys at High Temperatures, 660 


Dadswell (H. E.), and Maisio Burnell, Identification of tho 
Coloured Woods of the Genus Eucalyptus, 280 
D'Agostino (O.), [N. Parravano and], Velocity of Dis¬ 
solution of Industrial Aluminas in Fused Cryolite, 107 
Dakin (Prof, W. J.), Unusual Occurrence of Pelagic 
Organisms, 239 
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Dale (Miss A. B*), The Form and Properties of Crystals: 
An Introduction to the Study of Minerals and the 
use of the Petrological Microscope (Review), 44 
Dale (Sir Henry), Ultramicrosoopic Organisms and the 
Troubles which they cause, 370 
Daly (Prof. I. do Burgh), appointed professor of physi¬ 
ology in Edinburgh University, 700 
Dampier (Sir William Cecil), appointed a Development 
Commissioner, 581 

Dana (Prof. E. S.), A Treatise on Mineralogy : with an 
extended treatise on Crystallography and Physical 
Mineralogy. Fourth edition, revised anti enlarged by 
Prof. W. E. Ford {Review), 318 
Dangoard (P. A.), A Centrosomic Apparatus in Species of 
tho Genus Lonicera, 886 

Dann (Dr. W. J.), Hexuronic (Ascorbic) Acid as tho Anti¬ 
scorbutic Factor, and its Chemical Determination, 274 ; 
Methylnornorcotine, Glycuronic Acid, and Vitamin 
C, 24 ; [T. W. Birch and], Estimat ion and Distri¬ 

bution of Ascorbic Acid (Vitamin C) and Glutathione 
in Animal Tissues, 469 

Darby (Dr. H. H.), Insects and Micro-climateH, 839 
Darling (Dr. F. F.), [Dr. W. Orr and], Sterility in Domestic¬ 
ated Animals, 200 

Darlington (Dr. C. D.), Chromosomes and Plant-breeding 
{Review), 5; Recent Advances in Cytology {Review), 6 
Darzons (G.) f and M. Meyer, New General Method for the 
Synthesis of Aldehydes, 483 

Dos (Prof. B. K.) f [M. Rahimullah and], Making Whole 
Mounts of Vertebrate Skeletons, i 71 
Dasgupta (Dr. Surcndranath), A History of Indian 
Philosophy. Vol. 1. Second impression. Vol. 2 
{Review), 855 

David (P.), Radiation of tho Radio-transmitter of the 
Eiffel Tower, 179 

Davidson (Dr. A. M.), and Dr. P. H. Gregory, Develop¬ 
ment of Fusoaux, Alouriosporos, and Spirals on 
Detached Hairs infected by Ringworm Fungi, 836 
Davidson (Dr. J,), Effect of Rain fall-Evaporation Ratio 
on Insects inhabiting tho Soil Surface, 837 
Davie (J. H.), Fixation of Mitochondria, 59 
Davies (Dr. C. W.), and W. H. Banks, Dissociation of 
Acetic Acid in Water, 328 

Davies (I). A. Bryn), The Ordovician Rocks of the Trefriw 
District, North Wales, 595 

Davies (G. M.), A French -English Vocabulary in Geology 
and Physical Geography (ReHew), 604 
Davies (Col. L. M.), The Genera Dictyoeonoides, Loekhartia, 
and RotaHa, 279 

Davis (Prof. W. M.), Glacial Epochs of the Santa Monica 
Mountains, California, 288 
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by a New Process, 697 

Gley (P.), [L. Bugnard, A. Langovin and]. Recording and 
Measurement of the Blood Pressure, 376 
Gobert (E. G.), and H. Vaufrey, Iboromarusian, 367 
Godwin (H. and M. E.), Age of Maglemose in Britain, 551 
Godwin (M. E.), [H. Godwin and], Age of Maglemose in 
Britain, 551 

Gold (Col. E.), Climate of Hong-Kong, 236 
Goldschmidt (Prof. S.), Stereoohemie {Review), 783 
Goldschmidt (Prof. V.), [death], 718; [obituary article], 
791 

Golikere (R. K.), Through Wonderlands of the Universe 
(Review), 823 

Goodall (W. M.), [J. P. Schafer and), Characteristics of 
the Ionosphere, 804 

Goodrich (Prof. E. S.), Nephridia of Amphioxu 439 
Gorbaoh (G,), and A. Schonbeck, Influence of Hydro¬ 
cyanic Acid on Bacterial Proteoses, 287 
Gordon (Isabella), [Dr. W. T. Caiman and], Dodccolopoda 
maweoni, a new species representing a new genus 
of Pycnogonida, 774 

Gorman (M. J.), Two Forms of Sampler used in Estimating 
the Number of Plants per Acre in Botanical Analyses 
of Grasslands, 410 

Gortner (Prof. R. A.), Machine Age’s Starvation Pre¬ 
dicted, 303 

Gott (Sir Benjamin), [death], 298 ; [obituary article], 426 
Goude (H.), Improvement of Colour of Apples, 331 
Gouzon (B.), [H. Bierry, Milo. C. Magnan and], Applica¬ 
tion of the Iodometrio Method to the Estimation 
of Sugar in the Blood, 667 

Govaert (F.), Estimation of the Halogens in Organic 
Substances by the Sodammonium Method, 179 
do Graeve (P.), [R. Fosse, P. E. Thomas and], Altantoic 
Acid in the Higher Plants, 702; A New Plant 
Principle: Urio Aoid, 179 

de Graaf (Van), Compton and Van Atta, Electrostatic 
Production of High Voltages, 475 
Graham (Mrs.), Gift to Leeds University, 772 
Grainger (J.), and Rachel M. Heafford, Some Effects of 
the ordinary Tobaoco Mosaic upon the Developmental 
Anatomy of the Host Plant, 814 
Grandidier (G.), et G. Petit, Zoologte der Madagascar 
(Asotew), 748 

Granet (Prof. M.), translated by Dr. E. D. Edwards, 
Festivals and Songs of Ancient China {Review), 346 
Granier (J.), Conducting Properties of India-rubber 
Heavily Loaded with Lamp-Black, 738 
Grant (G. H.), [O. N, Hinahelwood and]. Upper Pressure 
Limit in the Explosive Chain Reaotion between 
Hydrogen and Oxygen, 861 

Grant (R,), Occurrence of Ovulation Without 'Heat' in 
the Ewe, 802 


Gravely (Dr. F. H.), and T. N. Ramachandran, Hindu 
Metal Images, 279 

Gray (Dr. J,), Directional Control of Fish Movements, 
774 ; Importance of Zoological Advice to the State, 
88; Muscular Movements of Fishes, 825 
Gray (J. D. A.), appointed senior pathological officer in 
the department of preventive medicine of Bristol 
University, 848 

Gray (Prof. J. G.), Self-Erecting Gyrostats, 250 
Gray (J. L.), and Pearl Moshinsky, Genetic Psychology 
(1), 922 

Gray (Dr. R. W,), Peterhead Sealers and Whalers, 904 
Gredy (Mile. B.), The Acetylene Linkage, 774; [R. 

Lespieau and], Study of Some ac-Ethylene Oxides, 447 
Green (S. E.), [Mary Bell and], Radiometer Action and 
the Pressure of Radiation, 374 
Green (W. J.), The Hydroxyl Group and Soap Film 
Structure, 873 

Greene (F. A.), appointed a fellow of King’s College, 
London, 177 

Greenwood (Dr. T.), The Development of Indian Thought 
(Review), 855 

Gregory (Dr. P, H.), [Dr. A. M. Davidson and], Develop¬ 
ment of Fuseaux, Aleuriospores, and Spirals on 
Detached Hairs by Ringworm Fungi, 836 
Greig (J. W.), H. E. Merwin and E. S. Shepherd, Volatile 
Transport of Silica, 768 

Grenot (G.). The Geothermic Gradient in Limogno, 143 
Griffith (M.), appointed lands director of the Welsh Plant 
Breeding Station of the University College of Wales, 
720 

Griffiths (Dr. E.), [J. H. Awbery and]. Heats of Com¬ 
bustion of Carbon Monoxide in Oxygen and of 
Nitrous Oxide in Carbon Monoxide at Constant 
Pressure, 446 

Grimpe (G.), und E. Wagler. Hcrausgegebon von G. 
Grimpe. Die Tierwelt der Nord-und Ostsee. Lief. 
21, Toil l d, und Toil 2g {Review), 116 
Grimshaw (W. E.), [Dr. A. D. Crow and]. Rate of Burning 
of Colloidal Propellant s, 60; The Combustion 
Problem of Internal Ballistics, 805 
Urosset (H.), Plant Geography of Ulijanowsk, 696 
Urosrey (A.), [G. Tierey and]. Width of a Photographic 
Stellar Spectrum for Stars of the Type A 5, 888 
Grout (Prof. F. F.), Petrography and Petrology: a 
Textbook (Review), 317 
GroveB («!.), [death], 462 

Grumez (Mme. M.), [Mmo. Ramart-Lucas and], Colour 
and Structure of Oximes and Semicarbazones, 70 
Guareschi (C.), Internal Ear of Amphibia, 659 
Gu6rin (I\), Hydrocyanic Acid in Olyceria uquatica, 106 
Guerrieri (E.), Periodicity in the Progressive Course of 
the Rainfall at Capodimote during 1833-1931, 107 
Gudger (Dr. E. W.), The Whale Shark in the Waters 
around Ceylon, 166 

Guichard, Atomic Weight of Iodine, 738 
Guild (J.), Reversal of Current in Rectifier Photo-Cells, 
327 

Guillaume (Dr. Ch.-Ed.), Invar, 658 
Guillerm (3.), [P. N. Bernard and], Transmissible Lysis of 
the Cholera Vibrion, 887 

Guilliermond (A.), and R. Gautheret, Mierochemicol 
Characters of the Oxyflavonic Compounds, 410 
Guillot (M.), [G. Fournier and], Absorption of the p-Rays 
by Matter, 179 ; Relation between the Absorption 
of p-Rays by Organic Compounds and the Molecular 
Structure of the Latter, 447 
Guinier (A.), [G. Bruhat and], Improvement of the 
Photoelectric Polarimeter, 630 
Gulland (Dr. J. M.), and T. F. Macrae, Action of Proteo¬ 
lytic Enzymes on the Oxytocic Principle of the 
- Pituitary Gland, 470 

Gulick (A.), Evolutionist and Missionary, John Thomas 
Gulick: Portrayed through Documents and Dis¬ 
cussions (Review), 532 

Gunn (Dr. R.), Origin of the Planetary System, 405 
Gtinther (P. L.), [Prof. F. A. Faneth and], Chemical 
, Detection of Artificial Transmutation of Elements, 
652 
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NAME INDEX 


Gunther (Dr. K. T.), The Astrolabes of the World. 2 vols. 
(Review), 819 

Gupta (A. K. Sen), [Prof. P. N. Ghosh and], Ultra-Violet 
Bands of Oxide of Phosphorus, 841 

Gurney {Dr, R. W.), appointed a research fellow in Bristol 
University, 772 

Gurwitsoh (Dr. A.), Mitogenetic Radiation of Nerve, 912 ; 
Untor Mitwirkung von Lydia Gurwitech, Die mito- 
genetisohe Strahlung, zugleich zweiter Band der 
“Prohleme der Zellteilung” (Review), 79 

Gustafson (T.), and B. Kullonberg, Inertia Currents in 
the Baltic, 586 

Gutzeit (G.), and R. Monnior, Utilisation of some Azo 
Derivatives of Oxyquinolino as Reagonts in Qualita¬ 
tive Analysis, 144 

Guyatt (Dr. B. L.), [Prof. H. D. Kay and], Experimental 
Rickets as a Phosphorus Deficiency Disease, 468 

Gwynn (A. M.), appointed entomologist in the department 
of agriculture, Nigeria, 871 

Gyilonberg (W.), Proper Motions in the Lund Zone of 
the Anfronomischo Gosollschaft Catalogue, 245 

Gysin (M.), Petrographical Researches in the Haut- 
Katanga (1), 411 ; (2), 815; (3), 887 


de Haas (Prof. W. J.), E. 0. Wiersrna and Prof. H. A. 

Kramers, Temperature below 0-27° K., 719 
Haberlandt (H,), Luminescence Investigations with 
Fluorites (2), 851 

Hada (Y.), [T. Tamura and). Growth of Corals, 172 
Had don (E. B.), Tribes of the Southern Sudan {Review), 
345 

Hadfield (Prof. G.), appointed professor of pathology in 
Bristol University, 848 

Hadfield, Bt. (Sir Robert), elected an honorary member 
of the Academy of Sciences of the U.8.S.K., 272; 
luncheon to, 355 

Haenny (0.), Magnetic Double Refraction of some Cerium 
Salts in Aqueous and Non-Aqueous Solutions, 
887 

H&gg (Prof. G.), Vacant Positions in the Iron Lattice of 
Pyrrhotite, 167 

Haig-Brown (R. L.), Silver : the Life-Story of an Atlantie 
Salmon {Review), 42 

Hailes (H. K.j, [Prof. W. K. Garner and], Thermal Decom¬ 
position and Detonation of Mercury Fulminate, 280 
Hftitingor (M.), [E. Haschok and], A Simple Method of 
determining Colour, 411 

Haldane (Prof. J. B. S.), appointed professor of genetics 
at Univorsity College, London, 336 ; The Causes of 
Evolution {Review), 709 ; The Inequality of Man : 
and other Essays {Review), 529 
Hall (E. R.), Mammals of Vancouver Island, 879 
Hall (N. F.), [J. C. Earl arid], Chemical Changes Involved 
in the Formation of Ammoazo-Compounds (2), 
667 

Hall (P.)» appointed ft university lecturer in mathematics 
in Cambridge University, 848 
Hallott (Sir Frederic G.) f [death], 195 
Halley (Edmond), Correspondence and Papers of, arranged 
and edited by E. F. MaePiko, 153 
Hallimond (A. F.), and E. F. Herroun, Magnetic Pro¬ 
perties of Certain Igneous Rocks, 338 
Halm (Mile. Louise), [J. Cournot and], Measurement of 
the Degree of Polishing in view of the Determination 
of the Amount of Corrosion of Rustless Steels, 738 
Hamburger (H.), Ribaueour's Transformation and 
Spherical Representation (3), 339 
Hamer (Miss F. M.), [Miss N. I. Fisher and], Photo¬ 
graphic Sensitisers for the Infra-Red, 475 
Hamilton (Sir Ian), installed as Lord Rector of Edinburgh 
University, 372 

Hanley (F.), [R. Sayoe and]. Kiln-dried Poultry Manure, 
198 

Harden (Prof. A.), Alcoholic Fermentation (Bedson 
Lecture), 750 

Harding (Col. E. W.), The Flyfisher and the Trout’s 
Point of View : New Light on Flyfishing Theory 
and Practice {Review), 42 


Harding (J. W.), Semi-Conductors in a Magnetic Field, 
731 

Hardy (A. C.), Use of Oil and Coal in Ships, 479 
Hardy (Sir William), Food Storage at Low Temperature, 
459 

Harker (Dr. A.), Metamorphism : a Study of the Trans¬ 
formations of Rock-Masses (Review), 310 
Harkins (Prof. W, D.), The Neutron and Neuton, the 
New Element of Atomic Number Zero, 23 
Harmer (Sir Sidney), re-elected president of the Ray 
Society, 466 

Horradon (H. D.l, Prof. H. W. Fisk, 229 
Harris (Dr. L.), W. S. Benedict, and G. W. King, Form 
and Vibrational Frequencies of the NO g Molecule, 621 
Harris (Dr. L. J.), [T. W. Birch, S. N. Ray and], Hoxuronic 
(Ascorbic) Acid as the Antiscorbutic Factor, and its 
Chemical Determination, 273 
Harris (R. S.)* and J. W- M. Bunker, Bacterial Detoxifica¬ 
tion, 244 

Harris (R. V.), ThoStrawberry ‘Yellow-edge 1 Disease, 730 
Harris (R. W.), Control of the Tsetse Fly, 463 
Harrison (C. A.), Broad Highway of Soviet Educa¬ 
tion, 920 

.Horrisaon (T. H.), and P. A. D. Hollom, Spread of the 
Great Crested Grebe in Britain, 135 
Hartley (Sir Harold), Priestley's Service to Chemistry, 
555 

Hartmann (Dr. C. G.), Sexual Cycle in the Rhesus 
Monkey, 626 

Hartog (Sir Philip), Priestley as a Scientific Man and 
Theorist, 555 

Hartridgo (Prof. H.), A Method of Extending the Fre¬ 
quency Range of the Cathode Ray Tube, 95 ; De¬ 
tection of Traces of Carbon Monoxide in Air, 654 
Haschok (E.), and M. Haitinger, A Simple Method of 
Determining Colour, 411 
Haskell (Prof. E. E.), [death], 353 

Hasiewood (G. A. D.), appointed a research student at 
tho Research Institute of the Cancer Hospital, 509 
Hatfield (Dr. W. H.), awarded the Bessemer gold medal 
of the Iron and Stool Institute, 236 
Hatton (J. L. S.), [death], 86 ; [obituary article], 230 
Haughton (Dr. S. H.), Geology of South Africa. 624 
Hautot (A.), Structure of the K Line of Boron, 595 ; 
(M. Morand and]. Fine Structure of tho Carbon Line 
Kol, 143 

; Haworth (Prof. W. N.), [Prof. A. Szent-Gyhrgyi and], 

I Hoxuronic Acid (Ascorbic Acid) as tho Antiscorbutic 

j Factor, 24 

Hawes (Dr. W. B.), awarded the Junior Moulton medal 
and prize of the Institution of Chemical Engineers, 
510 

Hawkes (Hilda K.), [L. Hawkes and], Sandfell Laccolith 
arid ‘Dorn© of Elevation*, 214 
Hawkes (L.), and Hilda K. Hawkes, Sandfell Laccolith 
and ‘Dome of Elevation 1 , 214 
Hawkins (Prof. H. L.), elected president of the 1634 
Congress of the South-Eastern Union of Scientific 
Societies, 020 

Hawksworth (D.). Ancestor Spirits among the Nuba, 403 
Hawley (H.), Phytostoryl Acetate Tost for examining 
Buttor Fats, 814 

Hayford (Miss Phyllis), Galactic Rotation, 173 
Hoadlam-Morley (K.), appointed secrotary of tho Iron 
and Steel Institute, 272 

Hoafford (Rachel M.), [J. Grainger and], Some Effects of 
the Ordinary Tobacco Mosaic upon the Develop¬ 
mental Anatomy of the Host Plant, 814 
Heard (R. D.), H.W. Kinnersley, J. R, O’Brion, Prof. 
R. A. Peters, and V. Reader, Vitamin B 4 and 
Adenine, 617 

Hodonius (Astrid), [Prof. The Svedberg and]. Molecular 
Weights of the Blood Pigments of the Invertebrates, 
325 

Hedin (Sir Svon), translated by E. G. Nash, Jehol: City 
of Emperors {Review), 184 

Hedges (Dr. E. 8.), Liesegang Rings, 169 ; Liesegang 
Kings : and other Periodic Structures {Review), 316 
Heo (Mmo. A.), Earthquakes of Northern Africa, 807 
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Heilbron (Prof. I. M.), appointed professor of organic 
chemistry in Manchester University * 772; and 
J. C. E. Simpson, Hydroxyl Group in Ergosterol and 
Cholesterol, 438 

Hemming (H.), Aerial Survey in Relation to Economic 
Geology, 160 

Henderson (Prof. G, G.), presidential address to the 
Chemical Society, 498 

Hefdman (D. W.), [C. Squire and], The Museums of 
Malta, Cyprus and Gibraltar, 430 
Hordmon (H. F. P.), Soundings in the Scotia Sea, 440 l 
Herenguel (J.), and G. Chaudron, Sublimation of Magnes¬ 
ium in a Vacuum and Casting in an Atmosphere of 
Argon, 179 

Herroitto (Dr. L. C. D.) ( appointed demonstrator in 
pathology in Sheffield University, 884 
Hernegger (F.), Detection of Uranium in Spring Waters 
and Deposits, 704. 

Herrick (C. J.), Functions of the Olfactory Parts of the 
Cerebral Cortex, 739 

Herring (E.), Methods of Warming and Ventilating the 
Masonic Peace Memorial Building, 541 
Herrman (L.), and Prof. L. Hogbon, Intellectual Ro- ] 
semblance of Twins, 440 

Horroun (E. F.), [A. F. Hallimond and]. Magnetic Pro¬ 
perties of Certain Igneous Rocks, 338 
Hershcy (Prof. J. W.), Components of the Atmosphere 
and Synthetic Gases in Relation to Animal Rife, 238 
Herzberg (Dr. G.). [ J. Curry andj, Extension of the Visible 
Absorption System of NO a to longer Wave-Lengths, 
842 

Horssberger (Dr. M.), Strahlonoptik {Review), 747 
Herzen (G. M.), [P. Auger and], Emission of Neutrons by 
Aluminium under the action of the a-Particles, 523 : 
von Hovesy (Prof. G.), Chemical Analysis by X-Rays and ' 
its Applications (Review), 39; Properties of the | 
Atom (Review)* 4 ; and I)r. M. Pahl, Range of Radia¬ 
tion from Samarium, 434 

Hewott (C. L.), [Dr. J. W. Cook, Prof. E. 0. Dodds and], 

A Synthetic Oestrus*exciting Compound, 56 
Hoy (M. H.), A Possible Source of Error in the Determina¬ 
tion of Symmetry from Optical Extinction-Angles, 
630; Studies on the Zeolites (5), 030 
Hoyl (P. R.), The Philosophy of a Scientific Man (Review)* 
491 

Hoyroth (F. F.), and J. R. Loofbourow, Irradiation of 
Nucleic Acids and Uracil, 92 

Heyward (Jean), Two Species of Ophiacytinm Natjt'li in 
Victoria, O. terrestris n.s. and Q. arbuttciila Ruben - 
horHt, 107 

Hibben (Dr. J. O.), [death], 806 

Hickinbottom (I)r. W. J.), Alkylanilines with Tertiary 
Alkyl Groups, 702 

Hicks (Prof. C. Stanton), Scientific Centralisation in the 
British Empire, 397 

Hicks Prof. G. Dawes), Berkeley (Review)* 322 
Hickson (Prof. S, J.), Gorgonacoa from the Great Barrier 
Reef, 879 

Hilger, Ltd. (Adam), Spectrograph for Study of Fibrous 
Substances, 844 

Hill (Prof. A. V.), Living Machinery (Review), 800; 

Physical Nature of the Nerve Impulse, 233; 497 ; 501 
Hill (Dr. B.), Mortality from Whooping-Cough, 269 
Hill (Sir Leonard), ‘Raw’ Weather, 28; 241 
Hilton (Prof. H.), Plane Algebraic Curves. Second odition 
(Review), 383 

Himus (G. W.), Fuel Testing ; Laboratory Methods in 
Fuel Technology (Review), 259 
Hinds (G. H,), [F. R. W. Hunt and]. Rate of Burning 
of Colloidal Propellants, 206 
Hingston (Major R. W. G.), A Naturalist in the Guiana 
Forest (Review), 78 

Hinshelwood (C. N.), and 0. J. M. Fletcher, Kinetics of 
the Decomposition of Molecules of Intermediate Com¬ 
plexity, 24 ; and G. H. Grant, Upper Pressure Limit 
in the Explosive Chain Reaction between Hydrogen 
and Oxygen, 361; M. Hughes and A. C. Rolfe, Reaction 
between Hydrogen and Oxygen, 625; Combination of 
Hydrogen and Oxygen in a Silver Vessel, 142 


Hiriyanna (M.), Outlines of Indian Philosophy (Review), 
855 

Hiroa (Te Rangi), (Dr. P. H. Buck), Ethnology of Mani- 
hiki ami Rakahanga, Cook Inlands, 588 
Hirst (Dr. E. L.), [E. G. Cox and]. Constitution of Vitamin 
C, 402 ; E. G. V. Percival and F. Smith, Constitution 
of Ascorbic Acid, 617 

Kitchen (C. S.), Skidd aw Granite and its Residual 
Products, 482 

Hoagland (H.), Impulses from Sensory Nerves of Cat¬ 
tish, 631 

Hoar (T. P.), awarded the Gordon Wigan prize lbr 
chemistry of Cambridge University, 284 
Hobson (Bernard), bequests for Geological Research, 500 
Hobson (Prof. E. W.), [death], 576 

Hooart (K,), Orientation of Arsenolite and of Senarmontite 
by Mica, 851 

Hodge (W. V. D.), appointed a university lecturer in 
mathematics in Cambridge University, 848 
Hodges (Prof. C.), The Background of International 
Relations : Our World Horizons, National and Inter¬ 
national (Review), 45 

Hodgson (Dr. W. C.), Forecasting the Herring Fishery 
off East Anglia, 98 

van Hoopon (Dr. E. C. N.). A Now South African Culture ? 
393 

Hoffmann (J.), Alkali- and Barium-Silver Chlorides, 704 
Hogben (Prof. L.), [L. Herrman and]. Intellectual Re¬ 
semblance of Twins, 446 

Hogbin (Dr. L), Commonial Exchange in Polynesia, 439 
Holden (Lord), re review of Bond’s “Numerical Examples 
in Physics'’, 467 

Holland (Sir Thomas), elected president of the Geological 
Society of London, 432 

Holland (T.), and others, edited by Mary Adams, Science 
in th' Changing World (Review), 674 
Hollis (H. P.), A Numerical Coincidence, 550 
Hoi lorn (P. A. D.), [T. H. Harrisson and], Spread of the 
Great Crested Grebe in Britain, 135 
Holm (Dr. II. T.), (death], 195 

Holmes (Dr. E. (>.), appointed a university lecturer in 
biochemistry in Cambridge University, 665 
Holmes (Dr. W. H.), (death], 718 

Holmes (W. M.), The Mornington Earth Tremor of Sept. 
3. 1932. 71 

Hohnyard (Dr. K. J.), Pliny’s ChemicHl Knowledge 
(Review), 305; Thouius Norton and the “Ordinal! 
of Alehimy”, 520; (W. C. Badcoek and). Electricity 
and Magnetism for Beginners (Review), 347 
Holzl (F.)> and W. Stock mair, Complex Anion of Buff’s 
Compound and of Bunsen’s Salt, 251 
Honda (Prof. K6tar6), A Now' Alloy, 'Stainless-Invar', 
587 

Hopo (Lord Charles), Further Light on the Schneider 
Mediurnship, 549 

Hope-Jones, Time Measurement : Old and New, 67 
Hopkin anti Williams, Ltd., Organic Reagents for 
Metals, 396 

Hopkins (B. S.), and L. L. Quill, Use of Non-Aqueous 
Solvents in the Study of the Rare Earth Group, 
739 

Hopkins (Sir Frederick G owl and), Installat ion of, as 
president of the British Association, 50 
Hopwood (A. T.), fl)r. L. S. B. Leakey, Prof. H. Reck, 
Prof. P. G. H. Boswell, Dr. J. D. Solomon and]. 
The Oldoway Human Skeleton, 397 
Hornblower (G. D.), Dragons, 806 
Horton (C. E.), and Crumpton, A Radio Compass 
Developed in H.M. Signal School, 846 
Horton (W.), Gift to Liverpool University, 557 
Houstoun (Dr, R. A.), Vision and Colour Vision (Reitiew), 
532 

Howard (B. A.), The Proper Study of Mankind (Review), 
676 

Howell (A. B.) ( Jumping Rodents, 623 
Howes (N. H.), [D. I, Clements, G. P. Wells and], Is 
Plasticine Edible ?, 330 

Ruber (G. K.), and Elizabeth C. Crosby, A Phylogenetic 
Consideration of the Optic Tectum, 739 
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Hudson (H.)t [Prof. T. M. Lowry and], Optical Rotatory 
Power (4), 374 

Hudspeth (Major H. M.)» appointed to the Safety in 
Mines Research Board, 91 

Huffer (Dr. C. M.), [Prof. J. Stebbins and], Absorption of 
Light in the Galaxy, 709 

Hughes (A. H,), and Prof. E. K. Rideal, Rate of Oxidation 
of Monolayers of Unsaturated Fatty Acids, 446 
Hughes (A. W. McKenny), [Major E, E. Austen and], 
Clothes Moths and House Moths, 55 
Hughes (J. V.), The Spurious Ring Exhibited by Fluores- 
^ cent Screens, 558 

Hughes (M.), [Hinshelwood, Rolfe and], Reaction botweon 
Hydrogen and Oxygen, 625 

Hull (Miss Eleanor), Heathen Baptism in Early Britain, 
403 

Hullett (E. W.), and J, W. Calder, Fluorescence in Rye¬ 
grasses, 474 

Hulme, Internal Conversion of y-Raye, 99 
Hulth5n (Prof. E.), and R. Rydberg, Predissociation and 
Pressure Effects in the Band Spectrum of Aluminium 
Hydride, 470 

Humason (Dr.), Spectral Types of Faint Stars, 209 
Hurnborstone (T. LI.), The New Buildings for the Uni¬ 
versity of London, 903 

Humphreys (F, E.), and H. Phillips, Examination of 
Leather for the Presence of Extractable Chromium 
Compounds, 813 

Hunsakor (Commdr. J. C.), awarded the Daniel Guggen¬ 
heim medal, 871 

Hunt (F. R. W.), and G. H, Hinds, Rate of Burning of 
Colloidal Propellants, 206 

Hunt (Dr. J. Middlemans), bequest to Liverpool Univer- 
sity, 51 

Hunt (Theresa M.), [Dr. C. E. P. Brooks and]. Variations 
of Wind Direction in the British Isles since 1341, 814 
Hunter (Dr. J. de Graaff), Time Determination, 515 
Hunter (Miss M. M.), awarded the Wyse studentship of 
Cambridge University, 884 

Hurst (Dr. C. C.), Inheritance of Intelligence in Man, 764 ; 

The Mechanism of Creative Evolution (Review), 780 
Huxley (Dr. L.), [death], 718 

Huxley (L. G. H.), [G. H. Munro and], Atmospherics in 
Australia, 592 


Iimori (S.), Periodicity in the Solarisation of Calcite, 619 
Illing (Prof. V. C.), Migration of Oil and Natural Gas, 476 
Imamura (A.), T. Kodaira and H. Imamura, Earthquake 
Series at Nagusa, Japan, 136 
Imamura (H.), [A. Imarnura, T. Kodaira and], Earth¬ 
quake Series at Nagusa, Japan, 136 
limes (Dr. R. T. A.), [death], 390 ; [obituary article], 461 
Ionescu (T. V.), and C. Mihul, Ionised Gases in the Mag¬ 
netic Field, 106; High-Frequency Discharge in 
Gases, 887 

Iriki (Dr. S.), Chromosomes of Amphibians and Fishes, 659 
Isikawa (Dr. Tomoyosi), Physiological Standards and 
Occupational Characteristics of Bodily Functions of 
the Japanese, 588 

Ivanoff (D.), and I. Abdouloff, Velocity of Disengagement 
of Hydrocarbons produced by the Action of Indene 
on Fatty Organomagnesium Derivatives, 483 
Ivimey-Cook (Dr. W. R.). appointed assistant lecturer 
* and demonstrator in botany in University College, 
Cardiff, 730 

Iwase (Ei-ichi), Banda in the Thermoluminescence 
Spectrum of Fluorite from Obira, Japan, 909 


Jablobski (Dr. A.), Efficiency of Anti-Stokes Fluorescence 
in Dyes, 839 

Jacek (W.), Velocity of the Solution of Marble in Acids 
(3), 887 

Jaokaon (A.), Egyptian Neolithic Barley, 662 
Jackson (D. A.), Structure of the Lines of the Arc 
Spectrum of Silver, 691 

Jaokaon (Sir Herbert), Photographic Graticules, 766; 
Prof. J. Millar Thomson, 610 


Jackson (Sir John), [death], 496 

Jackson (L. C.), Principal Magnetic Susceptibilities of 
Some Paramagnetic Crystals at Low Temperatures, 
338 

Jacob (S. M.), Census of Nigeria, 516 
Jacqu6 (L.), Alteration of Steels by Hydrogen, 36 
Jaoquet (P.), Adsorption of Colloids by Metallic Surfaces, 
etc,, 702 ; Strains in Electrolytic Copper Deposited 
in the Presence of Colloids, 70 
Jaffray (J.), High-Frequency Currents produced by 
High-Tension Magnetos, 559 

James (Dr. E.), appointed junior assistant bacteriologist 
and demonstrator in Sheffield University, 884 
James (T. E.), Tercentenary of Samuel Pepys, 228 ; The 
Old Ashmolean, Oxford, 716 ; The Work of George 
Edwards. F.R.S., 124 

Jaslan (S.), [W. Broniewski and]. Influence of Oxygen 
on the Properties of Copper, 338 
Jausseran (C.), Evolution of the Latent Image, 410 
Jay (A. H.), [A. J. Bradley and], Quartz as a Standard 
for Accurate Lattice-Spacing Measurements, 813 
Jeffery (G. H.), [Dr. A. I. Vogel and], Limiting Nobilities 
of some Monovalent Ions and the Dissociation 
Constant of Acetic Acid at 25°, 27 
Jeffreys (Dr. H,), Evolution of Hydrodynamics (Review), 
313 ; and K. E. Bullen, Corrections to the Times of 
the P-Wave in Earthquakes, 97 
Jeffreys (W. Roes), Transport Problems of the Empire, 
126 

Jeffs (Prof. R. E.), [death], 646 

Jenkins (Dr. R. L.), Inheritance of Acquired Characters, 
95 

Jenkins (Rhys), A Cornish Engineer, Arthur Woolf, 124 
Jenkins (S. H.), [Dr. A. G. Norman and]. Lignin Content 
of Cellulose Products, 729 
Jenks (A. E.), Minnesota Pleistocene Home, 739 
Jensen (H. L.), The Actinornyeetalos (4), 631 
Jespersen (Dr. P.), Food of the Herring in Icelandic 
Waters, 884 

Jevons (Dr. W.), Band-Spectra of Diatomic Molecules, 
102 

Jewell (W.), [Dr. F. H. Carr and]. Characteristics of Highly 
Active Vitamin A, 92 

Jezewski (M.), Application of t he Resonance Method to the 
Determination of the Dielectric Constants of Aqueous 
Electrolytes, 448 

Job (P.), Constitution of Hydrochloric Acid Solutions of 
Cobalt Chloride, 338 

Johnson (Dr. C. H.) t and A. Mead, Line Absorption of 
Chromio Salts in Relation to Co-ordination, 399 
Johnson (M. L.), [Prof. H. Munro Fox and], Control of 
Respiratory Movements in Crustacea, 514 
Johnson (Dr. R. C.), Band Spectra of Diatomic Molecules, 
102 

Johnstone (E. S.), [F. S. Brackett and], Functions of 
Radiation in the Physiology of Plants, 331 
Johnstone (Prof. J.), [death], 22; [obituary article], 157 
Joliot (F.), [Mme. Ir&ne Curie and], Conditions of Emission 
of Neutrons by the Action of a-Particles on the Light 
Elements, 447 

Jones (Brindley), [W. Singleton and], Effects of the 
Addition of Tellurium to Lead, 696 
Jones (E. Gwynne), Hyperfine Structure of Perturbed 
Series, 813 

Jones (Grinnell), and S. K. Talley, Viscosity of Aqueous 
Solutions, 475 

Jones (Dr. H. Spencer), elected an honorary fellow of 
Jesus College, Cambridge, 213 
Jones (J. R.), [H, J. Allcock and], The Nomogram i the 
Theory and Practical Construction of Computation 
Charts (Review), 785 

Jones (J. Stinton), appointed consultant engineer for 
heating, etc., in connexion with the new buildings of 
London University, 408 

Jones (Phyllis), [A. J. Bradley and], X-Ray Investigation 
of the Copper-Aluminium Alloys, 689 
Jones (Sir Robert), [death], 86 

Jones (Tudor), The Neuro-Muscular Junction and Curare, 
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Jones (W. J.), Recent Developments on Electric Lighting, 
302 

Joos (Prof. G.), Lehrbuch der theoretiachen Physik 
(Review), 221 

Jou&st (R.), [N. Stoyko and], Apparent Velocity of Short 
Radio-Electric Waves, 887 

.Jouquet (Prof. E.), The Work of the late Prof. A. C. E. 
Bateau, 650 

Juliard (A.), Retarding Action of Glass on Landolt’s 
Reaction, 338 

Junquera (M.), Combined Influence of pH and Glucose 
on the Permeability of Yeast to Methylene Blue, 411 ; 
[F. Chodat and], Reduction of Methylene Bluo by an 
Endomyces at the Expense of its Endocellular 
Hydrogen Donators, 815 


Kahane (E.), [L. Lematte and], Silica in the Organism 
and the Siliceous Particles of the Blood, 523 
Kahn (R. F.), appointed university lecturer in economics 
and politics in Cambridge University, 848 
Kailan (A.), and O. Stuber, Velocity of Catalysed Hydro¬ 
genations, 251 

Kumienski (Prof.), Photoconductive Effect in Carbor¬ 
undum Crystals, 475 

Kanda (Dr. S.), Comets of A.D. 868 and 1366, 31 
Kanga (Prof. D. D.), Is Man Ethically Fit for the Boun¬ 
ties of Science ? 233 

Karl (A.), Analysis of Primary Radioactive Minerals, 143 ; 

Preparation of the Metallic Tungstates, 923 
Karrer (Prof. P.), H. Salomon and K. Sehdpp, Constitu¬ 
tion of Dehydro-Ascorbic Acid, 800 
Katino (S.), [K. Oguma and], Chromoiome Numbers in 
Vertebrates, 403 

Kauttor (Dr. C. T.), Origin of the Chile Saltpetre, 556 
Kay (Prof. H. D.), and Dr. B. L. Guyatt, Experimental 
Rickets as a Phosphorus Deficiency Disease, 468 
Kaye (Dr. G. W. 0.), and G. E. Bell, MooBurement of 
X-Ray Tube Current and Voltage, 552 ; and G. C. 
Sherralt, Volocity of Sound in GaseH in Tubes, 338 
Kaysor (Prof. H.), und Prof. H. Konen, Handbuch der 
Spectroscopic. Band 8, Lief. 1 (Review), 824 
Keeler (C. E.), [W. E. Castle and], Blood Group Inherit¬ 
ance in the Rabbit; Tests for Linkage between the 
Blood-Group Genes and other known Genes of the 
Rabbit, 776 

Keeley (T. C.), [Prof. F. A. Lindemonn and], Helium 
Liquefaction Plant at the Clarendon Laboratory, 
Oxford, 191 

Koesom (Prof.), Low Temperature Research, 768 
Hoggin (J. F.j, Structure of the Molecule of 12-Phos- 
photungstio Acid, 908 

Kellogg (E. S.), The California Ground Squirrel Control 
Program, 721 

Kemp (G. 8.), [death], 60 

Kemp (Dr. S.), [J. M. Wordio and]. Ice in the Weddell 
Sea, 916 

Ketnula (W.), and S. Mrazek, Measurements of the Absorp¬ 
tion of Ultra-Violet Rays by Methane, Ethane and 
Normal Butane in the Gaseous condition, 106 
Kendall (Prof. J.), W. W. Smith and T. Tait, Calcium 

H with Mass 41 and the Radioactive Half- 
of Potassium, 668 

of. P. F.), and Prof. H. Briggs, Formation of 
Rook Joints and the Cleat of Coal, 922 
Kennaway (N. M.), [H. Burrows, Prof. E. C. Dodds and], 
Some Effects Observed in Mice under continued 
Treatment with GEstrin, 601 
Kennedy (J. M.), and Miss D, M. Noakee, Cost of Elec¬ 
tricity Supply and Distribution, 358 
Kennedy and Thorndike, Relativity of Time, 136 
Kennedy (Prof, A. E.), Conference of the Symbols, Units 
and Nomenclature, etc., 775; elected president of 
the International Scientific Radio Union, 55 
Kerr (T.) t The Pituitary in Lepidosiren and its Develop¬ 
ment, 523 

Kershaw (J. W.), resignation of the lectureship in 
mechanical engineering in Sheffield University, 884 
Keynes (J. M.), The Means to Prosperity (Review), 451 


Khan (M. A. R.), Disintegrating Action of Roots of Trees, 
844 

Khouvine (Mme. Y.), and G. Nitzberg, Identification and 
Biochemical Oxidation of a-Qlucoheptulite, 339 
Kikoin (Dr. I.), and Dr. M. Noskov, A New Type of Photo¬ 
electric Effect in Cuprous Oxide in a Magnetic Field, 
725 

King (A. J.), [B. G. Churoher and]. Scales of Loudness, 
760 

King (G. W.), [Dr. L. Harris, W. S. Benedict and], Form 
and Vibrational Frequencies of the NO, Molecule, 621 
King (J. J. F.-X.), [obituary], 298 

King (L. A. L.), and Miss Agnes A. Meikle, A Fly Pest of 
Timothy Grass, 837 

King (R. O.), Oxidation and the Lubricating Properties of 
Oil, 470 

King (W. W.), Down toman and Dittonian of Great 
Britain and North-West Europe, 738 
Kinnersley (H. W.), [R. D. Hoard, J. R. O’Brien, Prof. 
R. A. Peters, V. Reader andj. Vitamin B 4 and 
Adonino, 617 

Kinoshita (M.), and K. Uchiyoma, Size of Fog Droplets, 
99 

Kirkbrido and Norrish, Photochemical Decomposition of 
Diazomethane, 404 

Kirsch (G.), and R. Trattner, Atomic Disintegration with 
Emission of Neutrons, 852 

Kisser (J.), and R. Furtauer, Influence of certain Chemical 
Agents on the Carbon Dioxide Output of Germinating 
Seeds of Pisum sativum and Triticum vulgar t, 251 ; 
and J. Schubort, Influence of Treatment of Seeds 
with Chemical Stimulants on the Cell Growth of the 
Rootlets, 251 

Klatzow (L.), [Dr. 8. P. MoCallum and], Conductivity 
of Mixtures of Gases, 841 

Kleeman (Prof. R. D.), The Atomic and Molecular Forces 
of Chemical and Physical Interaction in Liquids and 
Gases, and their Effects (Review), 80 
Klemenz (K.), Archimedean Bodies in Spaces of Several 
Dimensions, 703 

Kling (A.), and A. Soulier, Accidental Ignition of Vapours 
of Petrols by Electric Sparks, 106 
Klingonheim (A.), Vai Script, 915 
Klima (J.), Chemistry of the Lichens (2), 888 
Knight (W. F. J.), Symbolism of the Maze, 98 
Knox (E. G. V.), elected a member of the Athenceum 
Club, 200 

Knox-Shaw (Dr. H.), Tho Extra-Galactic Nebul®, 247 
Knudaen (Prof. V. O.), Architectural Acoustics (Review), 
894 

Koblmullor (L. O.), and R. Vierthaler, Transferring Single - 
Cell Cultures to Solid Nutrient Media, 287 
Kodaira (T.), [I. lmamura, H. Imamura andj. Earthquake 
Series at Nagusa, Japan, 136 
Koeing (Friodrich), Centenary of tho death of, 51 
Roller (C.), and Thelma Townson, Spermatogenesis in 
Drosophila obscura. Fallen (1), 447 ; and G. Pfeiffer, 
Constitution of Pinastric Acid; Galabratic Acid, 
411 

Koltzoff (Prof. N. K.), and V. N. Schrfider, Artificial 
Control of Sex in tho Progeny of Mammals, 329 
Konen (Prof. H.), [Prof. H. Kayser und], Handbuch dor 
Spoctroscopie. Band 8, Lief. 1 (Review), 824 
Koppor (H.), and A. Pongratz, Raman Effect (24), 
251 

Koshy (Prof. T. K.), Structure and Division of Somatic 
Chromosomes in AUium, 362 
Kraft (K.), [Dr, F. Micheel and]. Constitution of Vitamin 
C, 274 

Kramer (Mile. A.), The Heterosides of Philyrea latifolia, 
631 

Kramers (Prof. H. A.), [Prof. W. J. de Haas, E. C. Wierema 
and], Temperature below 0-27° K., 719 
Kremann (R,). and L. Lammermayer, Electrolysis of 
Aluminium Alloys containing Iron as a Model of tho 
Electrolytic Purification of Molten Aluminium from 
Iron, 251 

Krishna (8.), and S. Ramaswami, Calorific Values of 
some Indian Woods, 281 
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Krishnan (K. S.)> elected secretary of th© Indian Associa¬ 
tion for the Cultivation of Science; appointed 
Mahendralai Sircar research professor in physics of 
the Indian Association, 907 ; and S. Banerjee, 
Orientations of Molecules in the p-Benzoquinone 
Crystal, 653 ; and S. M. Mitra, Negative Polarisation 
in Fluorescence, 204 

Kronman (Dr. K. S.), Rhenium (Opyt monografii ©lemonta 
No. 75), (Review), 224 

Kropp (B.), The Crustacean Chromatophore Activator and 
the Gonads of tho Rat, 631 

Kuhn (Dr. W.), Fundamental Laws of Optical Rotatory 
Power, 771; und K. Freudenlwrg, Drehung der 
Polarisationsebeno dos Lichtos {Review), 677 
Kukarkin (Dr.), Nova of March 20, 590 
Ktillenberg (B.), [T. Gustafson and]. Inertia Currents in 
the Baltic, 586 ; [Dr. H. PottorsBon and], Boundary 
Tides in the Kattegat, 586 
Kunhardt (Lieut.-Col. J. C. G.), [death], 231 
Kiirti (O.), Magneto-Rotation in Coloured Glass and Rock 
Salt, 411 

Kutzcluigg [Beufcel and], Fluorescence of Zinc Oxido, 917 
Kuznetzov (B. A.), Rodents of the Somipalatin District 
of Kazakstan, 516 


L. (W. W.), Ideas of ‘Tim©’ and ‘Events*. 727 
Labarthe (A.), and M. Demontvignior, Measuring and 
Recording Rapidly Variablo Pressures, 179 
Laboncetta (L.), Effective Integration of Discontinuous 
Functions (2), 71 

Lacey (S.), Development of the Use of Gas, 478 
Lagatu (H.), and L. Mauine, OompaT’ativo Composition, in 
the Vine, of Homologous Loaves, etc., 815 
Lagotala (H.), Borings in the Marly Limostones of 
Ren6ville (French Congo) ; Tho Stratigraphic Scale 
of the Niari limestones, 215 ; Continental Formation 
Subjacent to the Limestones of Niari, French Congo, 
851; Geology of tho Comha Region, 411; Strati- 
graphical Study of the Mindouli-Mines Region, 144 
Laigret (J.), |C. Nicollo, P. Giroud and], Passage of tho 
Virus of Exanthemata- Fevers by tho Digestive Canal 
in the Rat. 375 

Lain© (P.), Magnetic Double Refraction of Liquid Oxygen, 
850; Magnetic Properties of Liquid Ozone, 702 
Laing (Dr. B. M.), David Hume (Review), 321 
Laing (Dr. E. V.), Tree Roots, 176 
Lake (P.), A Photograrnmetric Survey in the Pamir 
(Review), 744 

Lalande (A.), Freezing Points of Binary Mixtures of 
Ethyl Alcohol and Ethyl Ether, 447 
Lallernand (C.), The World Crisis and tho Gold Standard, 
70 

Lamb (Sir Horace), Hydrodynamics. Sixth edition 
(Review), 313 

Lainb (J. H.), Electrification of an Ice Factory, 833 
Lammormayer (L.), [R. Kremanu and], Electrolysis of 
Aluminium Alloys containing Iron as a Model of 
the Electrolytic Purification of Molten Aluminium 
from Lron. 251 

Lancaster-Jonos (E.), awarded the B.O.I.M.A. prize of 
the Institute of Physics, 467 
Lang (K. C.), [L. H. Martin and], Thermal Conductivity 
of Water, 813 

Langevin (A.), [L. Bugnard, P. Gley and], Recording and 
Measurement of the Blood Pressure, 375 
Lapage (C.), Cultivation of Parasitic Nematodes, 583 
Lapp (C.), Rotatory Power of Quinine Salts in Aqueous 
Solution, 703 

Lark© (Sir William), The Iron and Steel Industry, 
335 

Larmor (Sir Joseph), The Astronomical Radiative 
Stability, 805 

de Laszlo (Dr. H.), Electron Diffraction by Vapours, 803 
Latimer [Libby and], Radioactivity of some Rare Earth 
Elements, 368 

Latroille (Pierre Andrtf), centenary of the death of, 
159 

da Laubonfels (M.), Californian Sponges, 588 


INDEX 


Laure (Y.), Combustion Pressures in Closed Vessels of 
Air-Benzene Mixtures, 447 

Leak (H.), and T. Priday, Migration from and to Great 
Britain, 125 

Leakey (Dr. L. S, B.), P'ossiliferous Deposits in the Homs- 
Kondu Area, Kenya Colony, 886 ; Prof. H. Reek, 
Prof. P. G, H. Boswell, A. T, Hopwood and Dr. J. D, 
Solomon, Tho Oldoway Human Skeleton, 397 
Lecomte (J.), Infra-Red Absorption Spectra of some 
Halogen Derivatives of Methane, 738 
Locoq (R-), RAle of the B Vitamins in the Utilisation of 
the Glycides by the Organism of the Pigeon, 630 
Leo (0. PL), Hancock's Steam Omnibus, 647 
Lee (Dr. K.), Science and tho Textile Industry, 162 
Lees (A.), Wave Equations and the Conservation of 
Energy, 402 

Leesort (H. S.), and K. Mellanby, Insects and Micro¬ 
climates, 363 

Leouw (Dr. J. J. van der), Inadequacy of Economic 
Sanctions, 867 

Lo F6vre (Dr. It. J. W.) f Volumes of Alkyl Groups and 
their Orienting Powers, 655 

Logondre (Adrien Marie), Centenary of tho death of, 18 
Leicester (P.), Geology of Rangoon, 916 
Leigh (Col. L.), Railway Electrification Experience, 649 
Lomatto (L.), and E. Kahane, Silica in tho Organism and 
the Siliceous Particles of tho Blood, 523 
Leon (A. L.), bequest to London University, 408 
Leonard (Prof. A. G.), [death], 231 

Leprinee-Ringuot (L.), [J. J. Trilint and], Molecular 
Phenomena at the Surface of Separation of Oil and 
Water, 850 

Leroux (L.), [R. Cambier and], Estimation of Organic 
Nitrogen in the Presenco of Nitrates by Kjeldahrs 
Method, 179 

Le Roux (P.), Ploochroisin of Iceland Spar in the Infra- 
Red Spectrum, 447 

Lespieau (It.), and Mile. B. Gredy, Study of some a- 
Ethyleno Oxides, 447 

Lestoquard (F,), [K. Sergont, A. Donatien, L. Parrot and]. 
Experimental Suppression of Sexual Reproduction 
in Theiietia dispar, 143 

Levaillant (R.), Action of Acid Chloride on Orlhoformie 
Posters, 36 

Lever (R. J. A. W.), Early History of the British Solomon 
Islands, 587 

Loverhulrne (Viscount), elected president of the Institu¬ 
tion of Chemical Engineers, 610 
Levi (G. R.), and D. Ghiron, Magnesium Chlorite and 
Double Chlorites of Copper with Magnesium, Barium, 
and Thallium, 775 

Lcvi-Civita (Prof. T.), Caratteristiche doi sietemi differ- 
enziali o propagazione ondosa. Lezioni raccolt© dal 
Dr. G. Lampariello (Review), 45 
Levy (Prof. H.), The Irresponsibility of Science, 102 
Lewis (G. N.), Hydrogen Isotope, 590 
Lewis (Sir Thomas), appointed a member of the Medical 
Research Council, 581 

Lewis (W. V.), appointed imiversity demonstrator in 
geography in Cambridge University, 628 
Liau (Ssu-Pin), [J. Dufay and]. Absorption of Light in 
Interstellar Space, 923 

Libby and Latimer, Radioactivity of Some Rare Earth 
Elements, 368 

Libormann (D.), P. Can-6 and]. Mechanism of the Reaction 
of Phosphorus Pentaohlorid© on Neutral Alkyl 
Sulphites, 143; Reaction of Phosphorus Ponta- 
chloride on the Neutral Aryl Sulphites, 667 
Lien-Teh (Dr. Wu), [Dr. K. Chimin Wong and], History 
of Chinese Medicine : being a Chronicle of Medical 
Happenings in China from Ancient Times to the 
Present Period (Review), 527 
Lighthall (W. D.), Plan of Hocheloga, 64 
Lindemann (Prof. F. A.), and T. C. Keeley, Helium 
Liquefaction Plant at tho Clarendon Laboratory, 
Oxford, 191 

Linehan (P. A.), and Prof. S. P. Mercer, Fluorescence in 
Rye-grasses, 474 ; Fluorescence of Lolium Seedlings 
in Ultra-Violet Light, 202 



NAME 


Ling-Choo (Chien), [Ny Tsi-Ze and], Influence of Pressure 
on the Photographic Sensibility to various Mono¬ 
chromatic radiations, 286 

Lingood (F. L.) p [S. G. Paine, Freda Schimmer, T. C. 
Thrupp and], Relationship of Micro-Organisms to the 
Decay of Stone, 178 

Link (F.), The Partial Eclipse of the Moon on Sept. 14, 
1932, 179 

Linton (R.), Social Organisation and Marriage in Mada¬ 
gascar, 843 

Lipschiitz (A.), Transplantation of Ovaries preserved 
outside the Organism, 143 

LipBcomb (A. G.), Cellulose Acetate : its Manufacture 
and Applications (Review), 454 
Littauer (S. B.), [M, Morse and], Fields in the Calculus of 
Variations, 631 

Little (J. E.)» gift to Cambridge University, 700 
Lock (G.), Cannizzaro’s Reaction (2), 560 
Lockyor (Dr. W. J. 8.1, Spectrum of y Cassiopeia*, 134 
Lods (Prof. A.), translated by Prof. H. S. Hooke, Israel: 
from the Beginnings to the Middle of the Eighth 
Century (Review), 315 

Looh (E. M.), Patwin and Maidu Cult Origins, 659 
Loowy (Maurice), centenary of the birth of, 497 
Lombard (A.), The Virgulian and the Stratigraphy of 
tho Portlandiari of the Col du Marchairuz Region, 
815 

Longfield (T. E.), Subsidence of London, 558 
Longloy (Dr. W. H.), Taxonomy and Evolution, 863 
Lonnqvist (C.), Frequency of the Nova Phenomenon, 64 
Loofbourow (J. R.), [F. F. Heyroth and], Irradiation of 
Nucleic Acids and Uracil, 92 
Loomis (Dr. A. L.), [Dr. H. T. Stetson and], Tidal Shifts 
in the Earth’s Crust, 137 

Loonam (A. C.), [G. H. Gleason and], Sowago Purification 
by a New Process, 697 

Loose (L.), and Dr. W. H. Pearsall, Synthesis of Protein 
by Green Plants, 362 

Loughnanc (J. B.), Insect Transmission of Virus A of 
Potatoes, 838 

Lovat (Lord), [death], 266 ; [obituary article], 352 
Lowe (VV. P,), The Trail that is always New (Review), 
636 

Lowndes (A. G.), Soxual Reproduction in Copepods, 
240 

Lowry (H. V.), [Dr. J. Prescott and], Elementary Trigono¬ 
metry ( Review), 420 

Lowry (Prof. T. M.), Modem Aspects of Chemistry in 
Space (Review), 563 ; and H. Hudson, Optical 
Rotatory Power (4), 374 

Lu (A. Travers and], Separation of Phosphoric, Arsonio 
and Vanadic Acids from Aluminium, 595; Volu¬ 
metric Determination of Load, 523 
Lucas (A.), Forensic Chemistry and Scientific Criminal 
Investigation. Second edition (Review), 115 
Lucas (R.), and M. Sohwob, Anomalous Dispersion in 
Magnetic and Electric Double Refraction, 630 
Ludford (R. J.), Differences in the Growth of Transplant¬ 
able Tumours in Plasma and Serum Culture Media, 
250 

Ludlam [Ritchie and], A Gaseous Oxidation, 64 
Lugard (Lord), eleoted president of the Institut Colonial 
International, 683 

Lukaos (L.), and J. Zellner, Chemistry of the Higher 
Fungi (22), 888 

Lundmark (Dr. K.), Mass of Eros, 31 
Luthi (R.), [Prof. J. Weigle and], Debye's Dispersion of 
Nitrobenzene, 327 

Luyten (W. J.), Faint Stars with Common Proper Motion, 
625 

Lydoll (F.), Electrification of Railways in Britain, 19 
Lynch (Col. A.) ( The Case Against Einstein (Review), 260 ; 
622 

Lyons (Sir Henry), eleoted president of the Institute of 
Physics, 797 

Lyot (B.), Direct Observation of Solar Prominences at 
Meudon, 70 ; 332 

Lythgoe (R. J.), and Dorothy E. Corkill, Measurement 
of Visual Acuity, 98 
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Mac Adam (Dr. W.), (doc ted professor of clinical medicine 
in Leeds University, 772 

Me Alpine and Smyth, Polarity of Hydrocarbon Vapours, 
517 

Mac Bride (Prof. E. \Y\), appointed chairman of the Ad¬ 
visory Committee on Fishery Research of the 
Development Commissioners, 871 
McCallien (W. J.), Preservation of Fossil Bones, 694 
McCallum (Dr. S. P.), and L. Klatzow, Conductivity of 
Mixturos of Gases, 841 

McCarthy (Isabella M.), [J. Algar, Eveline M. Dick and]. 
Synthesis of Diflavones, 666 
McCoy (Elizabeth), [K. B. Fred, I. L. Baldwin and]. Root 
Nodule Bacteria and Leguminous Plants, 99 
McClintock (Barbara), A Correlation of Ring-shaped 
Chromosomes with Variegation in Zea mays , 631 
Macco 11 [Taylor and]. Motion of a Cone at High Speeds 
in Air, 552 

McConnell (C. H.), Nervo-Not of Hydra, 207 
MacCulloch (Rev. Canon J. A.), Medieval Faith and 
Fable (Review), 80 

McCurdy (N. R.), [R. A. Watson and], Cyclone Season 
in the South Indian Ocean, 617 ; Pilot Balloon 
Observations at Mauritius, 626 
M&cdougall (A. J.), appointed assistant lecturer in 
metallurgy in Sheffield University, 736 
Mace (C. A.), appointed reader in psychology at Bedford 
College, London, 772 

Macelwano (Rev. J. B.), and Rev. F. W. Sohon, Intro¬ 
duction to Theoretical Soismology. Part 2: Soismo- 
metry, by Rev. F. W. Sohon (Review), 824 
MacGrogor (Dr. M. E.), [death], 86 ; [obituary article], 
123 

M ache bo* uf (M. A.), [J. Basset and], Biological Effects of 
Ultra-Pressures, 251 ; [Mtnc. E. Woolman, M. 
Bardach and]. Biological Effects of Ultra-Pressures, 
774 

Machek (G.), Action of Gaseous Cyanogen on Phenols 
and Naphthols (2 and 3), 851 v 

McKenzie (D. B.), [T. E. Allibone, F. S. Edwards and], 
A New Impulse Generator for Three Million Volts, 129 
1 Mackenzie (J. E.). and H. W. Melvillo, Measurement of 
! tho Diffusion Coefficients of Brornine-Hydrogen and 
Bromine-Carbon Dioxide, 250 
| Mackereth (J.). [death], 718 

j Mackio (H. B.), Principles of Pharmacy (Review), 895 
; Maclaren (N. H. W.), and Prof. T. H. Bryce, Early Stages in 
tho Development of Cavia, 922 
McLaughlin (D. B.), Suggested Mechanism of ClasB Be 
Stars, 739 

McLennan (Prof. J. C.), and R. Turnbull, Ultra-Violet 
Absorption Bands of Xenon, 214 
Maclagan (D. S.), An Ecological Study of the Lucerne 
*Floa\ 556 

McNaughtan (l‘\), [V. A. Berkley and], Distribution of 
Nitrates in the Soil and Root Development in Coffee, 
878 

McPotrie (J. S.), Production of Electronic Oscillations with 
a Two-Electrode Valvo, 691 

Macrao (A.), Vocational Guidanco and the Health of the 
Industrial Worker, 243 

Macrae (T. F.), [Dr. J. M. Gulland and], Action of Proteo¬ 
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tention of Artificial Transmutation of Elements, 662 
Pariaelle, Change of Sign of the Rotatory Power and of 
Mutarotation, 702 

Parisi (E,), and G. Do Vito, Distribution of Nitrates and 
‘Organisation 1 of Nitrogen in the Leaves of Green 
Plants, 107 

Park (l)r. W. H.), awarded the Public Welfare medal of 
the U.S. National Academy of Sciences, 754 
Parke (Miss M. W.), [Prof. J.‘ H. Orton, W. C. Smith 
and] Breeding of Ovsters ( O. edulis) at Port Erin, 
26 

Parker (G. H.), Cellular Transmission of Neurohumoral 
Substances in Malanophore Reactions, 776 
Parkinson (Dr. J.), Central African Volcanoes (Review), 
821 

Parr (late Prof. S. W.), The Analysis of Fuel, Gas, Water 
and Lubricants. Fourth edition (Review'), 860 
Parravano (N.), and O. D’Agostino, Velocity of Dissolu¬ 
tion of Industrial Aluminas in Fused Cryolite, 107 
Farrington (F. R.), awarded the Balfour studentship in 
biology of Cambridge University, 336 
Parrot (L.), [E. Sorgent, A. Donation, F. Lostoquard andj. 
Experimental Suppression of Sexual Reproduction in 
Theileria dispar, 143 
Parsons (C. W.), Penguin Embryos, 696 
Partington (Prof. J. li.), The Scientific Work of Joseph 
Pnestley, 348 

Pascal (P.), and Mme. R6ehid, Preparation of the Di- 
metaphosphatoB, 606 

Poacher (Prof. A.), elected a foreign member of the Linnoon 
Society of London, 769 

Patterson (H. 8.), [Dr. W. Cawood and], A New Tempera¬ 
ture Reoorder, 332 

Patterson (Prof. T. 8.), Priestley as a Practical Chemist, 
690 

Patton (R. T.), Ecological Studies in Victoria (1), 703 
Paul (Dr. J. Horland), The Last Cruise of tho Carnegie 
(Review), 114 

Pauling (L.), [L. O, Brockway and]. Determination of 
the Structures of the Hexafluorides of Sulphur, 
Selenium and Tellurium by the Electron Diffraction 
Method, 739 

Payman (Dr* W.), Recent Developments in Coal-Mining 
Explosives, 846 

Payno-Seott (Miss R.), Relative Intensity of Spectral 
Lines in Indium and Gallium, 365 
Pearl (Prof, li.). Influence of Density of Population upon 
Egg Production in Drosophila, 176 
Pearson (Dr. J.), Marine Biology in Ceylon, 54 
Pearson (Dr, T. G.), Carbonyls of Lithium, Rubidium and 
Cfesium, 166 ; [K. E. Aynsloy* Dr. P. L. Robinson 
and), New Experimental Evidence in the Sulphur- 
Hydrogen Reaction, 471 


Pearsall (Dr. W. H.), [L. Loose and], Synthesis of Protein 
by Green Plants, 362 ; and P. Ullyott, Measurement 
of Light for Biological Purposes, 694 
Pearson (Dr. J.), Whale Shark in the Waters around 
Ceylon, 729 

Peck (B. M.), Illumination of Nebulosity surrounding a 
Nova, 808 

Peddio (Prof. W.), Phenomenal Regression to tho Real 
Object, 544 

Peers (Sir Charles Reed), appointed a trustee of the 
British Museum, 104 ; awarded the Royal gold 
medal of the Royal Institute of British Architects, 
236; presented with the Royal gold medal of the 
Royal Institute of British Architects ; the work of, 
497 ; The Anciont Monuments of England, 253 
Ponfold (A. R.), [A. E. Bradflold, J. L. Simonsen and], 
Essential Oil from tho Wood of Erenwphila Mitchclli, 
667 

Ponlington (H. N.), Unemployment and the Schools, 578 
Penrose (H. J.), World’s Record for a Two-Seater Air¬ 
craft, 160 

Pepys (Samuel), and Christ’s Hospital, 267; Tercen¬ 
tenary of; and Royal Society, 299; Tercentenary 
of, 354 

Perakis (N.), and L. Capatos, Constant Paramagnetism 
of Metallic Rhenium, 569 

P^rard (A.), and M. Romanowski, First Comparisons of 
tho National Standards of Electrical Resistance, 887 
Pereival (Prof. E.) ( Trout Fishing in Now Zealand, 163 
Porcival (E. G. V.), [Dr. E. L. Hirst, F. Smith and]. Con¬ 
stitution of Ascorbic Acid, 617 
Perior (A.), Influence, in a Homogeneous Ethnic Group, 
of tho Variation of the Cephalic Index on that of 
the Alvoolo-Palatinal and Superior Facial Indices, 815 
Ferret (A.). [It. Poirot and]. The Cyanide-Cyanamide 
Equilibrium, 375 

Perrot (R.), (A. Ferret and], The Cyanide-Cyunamide 
Equilibrium, 375 

Porry (E. V. V.), [M. E. F. Crawford. Dr. S. 8. Zilvn and], 
Vitamin Content of Australian, New Zealand and 
English Butters, 770 

Petermann (B.), translated by M. Fortes, Tho Gestalt 
Theory and the Froblcm of Configuration {Review), 
604 

Potors (Prof. R. A.), [li. D. Heard, H. W. Kinnersley, 
J. 11. O’Brien, V. Reader and], Vitamin B 4 and 
Adenine, 017 

Petit (G.), [G. Grandidier et], Zoologie dor Madagascar 
(Review), 748 

Petrie (Sir Flinders), Old Gaza, 868 

Pottersson (Dr. H.), and B. Kullonborg, Boundary Tides 
in the Kattegat, 586 

Feytral (Mile. Eglantine), [J. A. Muller and], Tho Sudden 
Pyrogenation of Ketene, 375 
Pfeiffer (U.), [G. Kollor and], Constitution of Pinastric 
Acid; Galabratic Acid, 411 
Philips Industrial, Philips Sodium Lamp, 440 
Phillips (H.), [F. E. Humphreys and]. Examination of 
Leather for tho Presence of Extractable Chromium 
Compounds, 813 

Philp (J.), [Dr. F. W. Sansome and], Recent Advances in 
Plant Genetics (Review), 185 
Piaggio (Prof. Ii. T. H.), Ambiguity in Sign of Spear¬ 
man’s General Factor, 170; Cantor: the Mathe¬ 
matician of the Infinite (Review), 418 
Picard (M.), and A. Stampa, A Now Form of Silver Volt¬ 
ameter, 666 

Picpard (Prof. J,), [death], 646 

Pickett (Lucy W.), Crystal Structure of Diphenyl Scries, 
513 

Pickles (Dr. 8. S.), Rubber Research, 273 
Picon, Preparation and Properties of Thallous Thio- 
oarbonate, 179 ; Thorium Sulphide, 70 
Pierson (R. K.), Fusion of Pycniospores with Filamentous 
Hyph® in the Pyeuium of the White Pine Blister 
Rust, 728 

Piotschmann (V.), Three New Fish Species (Cyprinidos) 
from Asia Minor, 704 

' Pignol (Dr. R.), Rainfall in Dahomey, 208 
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Pilgrim (Dr. G. E.), British Museum (Natural History) 
Catalogue of tho Puntian Carnivora of Europe in the 
Department nf ecology (Review), 454 
Piper (Dr. 8. H.), Laboratory Vacuum Technique, 65 
Pippard (l'rot'. A. J, S.), appointed professor of civil 
engineering at the Imperial College-—City and Guilds 
Colh-ge, 480 

pippard (Prof. S.), Contribution of Science in the Develop¬ 
ment of Aeronautics, 05 

I’Lrani (It.), [G. Natta and], Solid Solutions by Precipita¬ 
tion, etc. (2), 107 

Pirio (Dr. N. W.), appointed university demonstrator in 
biochemistry in Cambridge University, 628 
Pitt-Rivers (Capt. G.), Ethnogenics, 89 
Ploskett (Prof. H. H.), Observational and Theoretical 
Astronomy, 048 

Plasmann (Dr. J.), Variable Star Delta Orion is, 601 
Player (E, S.), Bo Your Own Weather Prophet: a Book 
for the Holidays and After (Review), 712 
Pluvinel (A. de La Baume), and D. Barbier, Total Eclipse 
of the Sun on August 31, 1932, 922 
Podhradsky (Dr. J.), Influence of Living-Space upon 
Growth, 29 

Pohl (Prof. R. W.), Einftthrung in die Mechunik und 
Akustik. Zwoite Auflage (Review), 568; translated 
by Winifred M. Doans, Physical Principles of 
Mechanics and Acoustics (Review), 320 
Polanyi (Dr. M.), appointed professor of physical chemistry 
in Manchester University ; the work of, 902 
Pollard (E. C.), Entry of the Disintegrating Alpha 
Particle into the Nitrogen Nucleus, etc., 375; 
Heights of Nuclear Potential Barriers, 97 ; Heights 
of Nuclear Potential Barriers and Nuclear Structure, 
398 ; Law of Force between Neutron and Proton, 
814 ; Protons Produced in the Artificial Disintegra¬ 
tion of the Nitrogen Nucleus, 482 
Pongratz (A.), [H. Kopper and], Raman Effoct (24). 261 
Ponte (G.), Volcanic Fumaroles, 923 
Poole (Dr. H. H.), and Dr, W. R, G. Atkins, Photocells of 
the Dry Rectifier Typo for the Measurement of Day¬ 
light, 860 ; Reversal of Current in Rectifier Photo¬ 
cells, 647 ; Reversal of the Current from a Cuprous 
Oxide Photocell in Red Light. 133 
Poole (Dr, J. H. J.), Behaviour of Neon Discharge Tubes 
in a Flashing Capacity Circuit by means of a Cathode 
Ray Oscillograph, 35 ; Radioactivity of Samarium 
and the Formation of Hibemium Halos, 664 
Porter (Prof. J. G.), [death], 830 
Portor (Dr. T. C.) t [death], 496 

Posejpal (V.), Atomic Radius of Carbon in the Diamond, 
410 

Potts (F. A.), [L. A. Borradaile and]. The Invertebrata: 
a Manual for the uso of Students. With chapters 
by Prof. L. E. 8. Eastham and J. T. Saundors 
(Review), 76 

Poultney (F. C ). [Prof. R. Whiddington and], Energy of 
the Beams in Electron Diffraction, 814 
Powell (Dr. C. F.) ( and Luang Brata, Positive Ion Emis¬ 
sion from Oxide Catalysts, 168 
Praoger (Dr. R. Lloyd), Origin of the Irish Flora and 
Fauna, 279, 679 ; Some Noteworthy Irish Plants, 172 
Praflhad (Dr. B.), the late Lieut.-Col. A. W. Alcock, 906 
Pratesi (P.), Action of Alkaline Hypoiodites on the 
Pyrrolio Aldehydes, 924; Thiocyano- and Thio- 
pyrroles and Pyrrole Disulphides, 411 
Prescott (I)r. J.), and H. V. Lowry, Elementary Trigono¬ 
metry (Review), 420 

Pr6vost (C.), An lodo-silver-benzoic Complex and its 
Application to tho Oxidation of Ethylene Com¬ 
pounds into a-Glyools, 774 

Pr6vot (E.), Influence of tho Daily Oscillations of the 
Vertical on tho Results of High Precision Levelling, 
559 

Price (E. W.), Tromatodes of Marine Mammals, 243 
Price (H.), An Account of some Further Experiments 
with Rudi Schneider; a Minuto-by-Minuto Record 
of 27 Stances (Review), 469 ; Further Light on the 
Schneider Mediumship, 658 
Price (J. B.), Winter Territory amongst Birds, 730 


Friday (T.), [H. Leak and], Migration from and to Great 
Britain, 125 

Priestley (Joseph), bicentenary of the birth of, 354 ; 498 
Priestley (Prof. J. H.), Lome I. Scott and Marjorie E. 

Moline, Cambial Activity, 375 
Prince (Major C. E.), The Practical Applications of Light- 
Sensitive Apparatus, 430 

Prins (J. A.), Diffraction of Electrons in Amorphous and 
in Crystalline Antimony, 760 
Prosad (Prof. K.), and 8. Sharan, Supersonic Vibrations 
set up in a Zinc Bar undergoing Transverse Vibra¬ 
tions, 803 

Proudman (Prof. J.), elected professor of ocoanography 
in Liverpool University ; the work of, 391 
Prydo (J.), and R. T. Williams, A New Unsaturated 
Derivative of Glucuronic Acid, 57 
Przibram (Prof. K.), Recrystallisation and Blue Rock- 
Salt (1, 2, 3), 287 ; Recrystallisation and Coloration 
(3) ; Plasticity and Hardness of Crystals of Alkali 
Metal Halides, 500 

Pugsley (H. W.), Daffodils, Narcissi and their Hybrids, 517 
Pull (J. H.), The Flint Minors of Bluckpatch (Review), 677 
Purser (J.), appointed professor of civil engineering in 
Dublin University, 772 

Pyno (G. T.), and J. J. Ryan, Colloidal Calcium Phosphate 
of Milk, 35 


Quagliariollo (G.), Presence in tho Bile of an Enzyme 
which dehydrogenates Stearic Acid, 411 
Quarrell (A. G.), [Prof. G. I. Finch and]. Crystal Structure 
and Orientation in Thin Films, 877 ; Determination 
of Crystal Lattice Constants by Electron Diffraction, 
842 ; Structure of Magnesium, Zinc and Aluminium 
Films, 482 

Quastel (Dr. J. H.), Glutathione, Iodoacetic Acid and 
Glucose Metabolism, 200 

Quilico (A), and A. di Capua, Aspergill in, tho Pigment of 
the Spores of Aspergillus niger (1), 851 ; (2), 924 
Quill (L. L.), [B, S. Hopkins and], Uso of Nun-Aqueous 
Solvents in the Study of the Rare Earth Group, 739 
Quintin (Milo. M.), Application of Debye’s Theory to 
Solutions of Copper Sulphate, 630; The Electro¬ 
motive Force of the Chain, 482 


Radin (Dr. P.), Social Anthropology (Review), 315 
Rae (Prof. R.), appointed professor of agriculture in 
Reading University, 772 
Raghavan (Dr. M. D.), Tho Malabar House, 29 
Rahimullah (M.), and Prof. B. K. Das, Making Whole 
Mounts of Vertebrate Skeletons, 171 
Rokshit (H.), [Prof. S. K. Mitra and]. Recording Wireless 
Echoes at the Transmitting Station, 067 
Ram (Atma), [Prof. N. R. Dhar and], Presence of Form¬ 
aldehyde in Dew, 800 

Ramachandran (T. N.), [Dr. F. H. Gravely and], Hindu 
Metal Images, 279 

Ramage (G. R.), and Prof. R. Robinson, Synthesis of 
Chrysene and certain Derivatives, 205 
Ramage (H.), Applications of tho Spectroscope to Biology, 

Ramart-Lucas (Mme.), and Mme. M. Grumez, Colour and 
Structure of Oximes and Semi-carbazones, 70 ; and 
Mile. Wohl, Colour and Structure of Amides, 280 
Ramaswami (8.), [S. Krishna and], Calorific Values of 
some Indian Woods, 281 
Rambaud (R.), Trans v-oxycrotonic Acid, 483 
Ramsey (C. G.), and H. K. Sleeper, Architectural Graphic 
Standards: for Architects, Engineers, Decorators, 
Builders and Draftsmen (Review), 224 
Ramsey (G. B.), and Alice A. Bailey, Tomato Late-Blight 
Rot, 440 ^ 

Random (Mme. Lucie), et H. Simonnot, Los vitamines 
{Review), 258 

Rankino (Prof. A. 0.), elected president of the Physical 
Society, 510 * 

Rao <£* S,) ’ Bpectra of Br omine : Br V, VII and IV, 
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Kao (G. Gopala), and Madhusudanan Pandalai, Sodium 
Sulphite in Photographic Developing Solutions, 100 
Kao (Dr. K. R,), Spectra of Bromine. Br V, VII and IV, 
170 

Ratoliffe (J. A.), appointed university lecturer in the 
department of physics of Cambridge University, 811 ; 
and E. L. C. White, Fine-Structure of the Ionosphere, 
873 ; Heaviside Layer, 807; |C. T. U. Wilson, 

E. L. C. White and], An Automatic Recording 
Method for Wireless Investigations of the Ionosphere, 
522 

Raleau (late Prof. A. C. E.), the work of, 850 
R5y (Sir Prafulla Chandra), Life and Experiences of a 
Bengali Chemist (Review), 872; Seventieth Birth¬ 
day Commemoration Volume, 888 
Kay (S. N.), [T. W. Birch, Dr. L. J. Harris and], Hexuronie 
(Ascorbic) Acid as the Antiscorbutic Factor, and its 
Chemical Determination, 273 
Rayleigh (Lord), Beryllium and Helium, 72*4 
Rayner (Dr. M. 0.), Mycorrhiza in the Genus Citrus, 399 
Head (Prof. J.), Growth of Space Chemistry (Review), 
783 ; Humour and Humanism in Baeyer’s Labora¬ 
tory, 294 

Read (J.), Elementary Textile Design and Fabric Struc¬ 
ture ( Review), 187 

Head (W. H.), and O. B. Orchard, Disinfection of Glass¬ 
houses with Sulphur, 844 

Header (V.), (R. D. Heard, H. W. Kinnersley, J. R. 
O’Brien, Prof. R. A. Peters and], Vitamin B 4 and 
Adenine, 817 

Rechid (Mme.), [P. Pascal and], Preparation of the 
DimetaphosphatOH, 888 

Keck (Prof. H.). [Dr. L. 8. B. Leakey, Prof. P. G. H. 
Boswell, A. T. Hopwood, Dr. J. D. Solomon and], 
The Oldoway Human Skeleton, 397 
Redman (Dr. R. ().), appointed university lecturer in the 
department of astrophysics of Cambridge University, 
811 

Hoc (Dr. A.), [obituary article], 425 

Rees (H. G.), Iron and Copper in Liver and Liver Extracts, 
702 

Rees (W. J.), appointed temporary assistant lecturer in 
botany in Birmingham University, 248 
Regan (Dr. C. Tate), elected a foreign member of the' 
Royal Danish Academy, 850 
Regener (Prof. K.), Absorption of Penetrating Radiation, 
880 ; Energy of Cosmic Rays, 130 
Reh (Miss Krnma), Archaeological Exploration in Oaxaca, 
Mexico, 509 

Reich (W. 8.). Glycogen Triacetate, 108 
Reid (I), M.), [J. T. Cunningham and], Pelvic Filaments 
of Lepidosiren, 913 

Reid (F. H.), Technical Education, 883 
Renshaw (G.), The Dodo and the Apbanapteryx, 728 
Reynolds (Dr. Doris L.), appointed lecturer in geology 
in Durham University, 811 

Reynolds (Prof. S. H,), Geology of the Bristol District, 65 
Ribaud (Prof. G.), Solution of th© Problem of Hetoro- 
chrome Photometry of Incandescent Lamps, 667 ; 
Trait6 de pyrom6tne optique (Review), 151 
Richard (J.), Use of the Cattaneo Wave Pump for Utilising 
the Movements of the Sea, 179 
Richards (H. W. H,), Steam, Electric and DieBel-Electric 
Traction, 302 

Richardson (Dr. L. F.), Photography of Faint Transient 
Light-Spots, 401 

Richardson (T. N.), and Dr. K. C. Bailey, Supersaturation 
of Liquids with Gases, 762 

Richter (C. F.), [H. 0. Wood and], Californian Earthquake 
of March 10, 686 

Rickard (Dr, T. A.), Man and Metals: a History of 
Mining in Relation to the Development of Civilisa¬ 
tion. 2 vols. (Bevisuf), 743 

Rideal (Prof, E. K.), [A. H. Hughes and], Rato of Oxida¬ 
tion of Monolayers of Unsaturated Fatty Acids, 446 
Rfgg (Sir Edward), [death], 576 

Rii^r^LarBwi (Capt. H.), Norwegian Antarctic Expedition, 
Rinne (Prof. F.), [death], 402 


Ripper (Elizabeth A.), Stromatoporoids of the Lilydale 
Limestone (l), 106 
Risteen (Dr. A. D.), [death], 266 

Ritchie (Prof. J.), Sir J. Arthur Thomson, 296 ; The Musk- 
Rat in Britain, 385 

Ritchie and Ludlarn, A Gaseous Oxidation, 84 
Ritschol (R.), Hyperfme Structure in Aluminium, 58 
Ritt (Prof. J. F.), Differential Equations from the Algebraic 
Standpoint (Review), 456 

Ritter (Dr. E.), Die Spracbe im intemationalen York oh r. 

Second edition ; Die Weltverkehrssprache, 102 
Roach (Dr. W. A.), Distribution of Molybdenum, 202 
Robb (W.), Inheritance of Grain Colour in Oats, 517 
Robbins (F.), Dr. R. T. A. Innes, 481 
Roberts (H. A.), [obituary article], 49 
Roberts (O. F. T.), Eddy Diffusion, 910 
Robertson (Sir Charles Grant), Training the University 
Graduate, 268 

Robertson (Dr, D.), [A. H. H. Fraser and]. Nutritional 
Condition of Sheep and Susceptibility to Stomach 
Worm, 94 

Robertson (Dr. T. Brailsford), edited by Jane W. Robert¬ 
son, The Spirit of Research (Review), 111 
Robin (Dr. P. A.), Animal Lor© in Fiiiglish Literature 
( Review), 257 

Robinson (I)r. B. W.), Electrometer Tried© in the X-Ray 
Ionisation Spoctromotor, 548 
Robinson (1. V.), The Battersea Power Station, 720 
Robinson (J. E. L.), [Dr. J. L. Miller arid|, awarded the 
Institute of Physics prize, 467 
Robinson (Dr. P. L.), [E. E. Aynsley, Dr. T. G. Pearson 
and]. New Experimental Evidence in the Sulphur- 
Hydrogen Reaction, 471 

Robinson (Prof. R.), [G. R. Rainage and], Synthesis of 
Chrysene and certain Derivatives, 205 
Robison (Dr. R.) f [Dr. H. B. Foil and], Glycogen in 
Cartilage, 62 

Roobuck (Dr. John), the work of, 190 
Rogers (I)r. A. W.), elooted president of the Royal Society 
of South Africa, 22; 087 
Rogers (M. J.), Know Your San Diego, 903 
Rogers (W. S.), Root Studies, III, 695 
Rogot (S. It.), A Dictionary of Electrical Terms : includ¬ 
ing Telegraphy, Telephony and Wireless. Second 
edition (Review), 322 

Rolf (Dr. B), Temperature of the Stratosphere, 280 
Rolfe (A. C.)» [C. N. Hinshelwood, E. A. Moelwyn-Hughes 
andj. Combination of Hydrogen and Oxygen in a 
Silver Vessel, 142; Reaction between Hydrogen and 
Oxygon, 025 

Holt and Harrell, Sources of Light for Interferometer 
Work, 244 

Romanowski (M.), [A. P6rard and]. First Comparisons 
of th© National Standards of Electrical Resistance, 

887 

Roscoe (Sir Henry Enfield), Centenary of the birth of, 
18 

Itosenhftin and Stott, Energy absorbed in the Cold Work¬ 
ing of Metals, 709 

Rusenhead (Dr. L.), Instability of Liquid Surfaces, 175 
Ross (Dr. T, A.), An Introduction to Analytical Psycho¬ 
therapy (Review), 639 

Rossi (A.), Crystalline Structure of the Compound LaAl 4 , 
924 

Rossior (P.), Diameter of Borne Stars of the Cluster Ml, 

888 ; Influence of the Absolute Magnitude of a Star 
on the Width of the Lines of Stellar Hydrogen, 483 

Rossman (Dr. J.), The Law of Patents for Chemists 
(Review), 115 

Roth (W. E.), [obituary], 612 

.Rouard (P.), Reflecting Power of Metals in very Thin 
Plates, 36 ; Variations of Phase by Reflection on 
very Thin Metallic Films, 410 
Roubaud (E.), Desert Anhydrobiosis and its Influence 
on the Animal Cycle of Schietocerca peregrina, 774 
Roughton (Dr. F. J. W.), [late Dr. N. U. Meldrum and), 
Carbonic An hydros© and the State of Carbon Dioxide 
in Blood, 874 

Rowan (Prof. W.), Bird Migration (3), 288 
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Rowland (Rev. J. F.), Recent Magnetic Disturbances, 
704 ; Wensloydale Earthquake, 128 
Roxburgh (H. L.), [H. W. Melville and], Upper Limit 
in Explosive Chain Reactions, 690 
Roy (Mile. Madeleine), [A. Boutaric and]. Influence of 
Radioactive Radiations on the Flocculation of 
Colloids, 738 

Royer (L.), Orientation of certain Crystals by Hydrar- 
gillite, 596 

Ruedemonn (K.), Palaeozoic Planktonic Faunas of North 
America, 775 

Rupe (Prof. H.), Adolf von Baeyer als Lohror und Forscher, 
294 

Rupp (E.), Polarisation Phenomena in Electron Scattering, 
209 

Ruse (H. S.), Measurement of Spatial Distance in a 
Curved Space-Time, 250 
Russ (Prof. 8.), ‘Raw* Weather, 131 
Russell (Prof. H. N.), Composition of the Stars (Halley 
Locturo), 832 ; eloctod president of tho American 
Association, 164, 304 

Ruszkowski (J. 8.), Development of GyrocotyU , 243 
Rutgers (J, J.), [A, Girard, G. SanduIosco, A. Fridcnson 
and], A New Crystallised Sex Hormone, 71 
Ruthorford (Lord), Artificial Transmutation of the 
Elements (Boyle Lecture), 832 ; Recent Researches 
on the Transmutation of the Elements, 388 ; Scientific 
Problems of the Pacific, 831 
Rutzler, Jr. (J. E.), [W. D. Bancroft and], Agglomeration 
Theory of Sleep, 739 

Ryan (J. J.), [C. Boyle and]. Grass Silage, 410; [G. T. 
Pyne and], Colloidal Calcium Phosphate of Milk, 
30 

Rydberg (R.), [Prof. E. Hulth6n and]. Prodissociation 
and Pressure Effects in the Band Spectrum of 
Aluminium Hydride, 470 


Saal (R. N. J.), and C. G. Vorver, Measurement of Vola¬ 
tility Range of Lubricating Oils, 661 
Sabatier (Dr. P.), awarded tho Franklin medal of tho 
Franklin Institute, 871 

Sahatucci (N.), Toxic Action and Elimination of Nicot¬ 
ine (1, 2), 483 

Sakai (Dr. Tsuno), Spider Crabs from Japan, 551 
Salaman (Dr. K. N.), Protective Inoculation against a 
Plant Virus, 468 

Salisbury (Prof. E. J.), Influence of Man on Vegetation, 
919 ; Intensive Natural History (Review), 343 ; The 
East Anglian Flora, 336 

Salisbury (F. O.). Offer to St. Andrews University of a 
repUoa of a portrait of Dr. E. Harkness, 372 
Salmon (late C. E,), edited by W. H. Pearsall, Flora of 
Surrey (Review), 77 

Salomon (H.), [Prof. P. Karrer, K. Sohopp and]. Constitu¬ 
tion of Dehydro-Ascorbie Acid, 800 
Salt (Dr. G.), elected Stringer follow of King’s College, 
Cambridge, 141 

Salt (Lieut. J. S. A.), A Simple Method of Surveying from 
Air Photographs, 650 

Salvatori (A,), Nature and Value of Bozssonoff’s Reaction 
for tho V Factor, 339 

Sanderson (I. T.), awarded a grant from the Balfour 
Fund of Cambridge University, 736 
Sandulesco (G.), [A. Girard, A. Fridenson, J. J. Rutgers 
and], A New Crystallised Sex Hormone, 71 
S&ndford (Dr. K. S.), Volcanic Craters in tho Libyan 
Desert, 46 

Sansome (Dr. F. W.), and J. Philp, Recent Advances in 
Plant Genetics {Review), 185 
Santon (L.), Some Results Obtained with a Supersonic 
Flower, 523 

Sarasin (Dr. F.), Prehistory of South-East Asia, 879 
Sargent (Sir Percy), [death], 168 
Sarrant (A.), France and Great Britain in Africa, 831 
Sassoon (Sir Philip), Aeronautics and the Royal Air 
Force, 428 

Satterly (Prof. J.), [W. R. Bower and], Practical Physics. 
Third edition 401 


Savage (R. M.), Factors controlling Date of Spawning 
m Frogs, 587 

Sayce (Prof. A. H.), [death], 195; [obituary article], 296 
Sayce (R.), and F. Hanley, Kiln-dried Poultry Manure, 
198 

Scattorgood (B.), gift to Leeds University Observatory, 
665 

Sohaarschmidt (Prof. A.), [death], 195 
Schafer (J. P.), and W, M. Goodall, Characteristics of 
the Ionosphere, 804 

Schaffer (J.), Tissue Structure of Homologous Organs 
(Prepuce Glands) in Mice and Rats, 703 
Schaffert (R.), Form and Vibrational Frequencies of the 
Nitrogen Dioxide Molecule, 1)11 
Scharff (Dr. R. F.), Post Wanderings in Europe of Two 
African Animals, 922 

Schoibe and Adelsberger, Oscillating Quartz Crystal os an 
Accurate Clock, 281 

Soh6rer (M.), The Circular Magnetic Dichroism and 
Abnormal Magnetic Rotatory Dispersion of Solutions 
of Cobalt Chloride, 70 ; [A. Cotton and]. Magnetic 
Rotatory Dispersion of a Coloured Diarnagnetio 
Compound, Tniobonzophenone, 215 
Scheuchzer (Johann Jacob), bicentenary of tho death of, 
902 

Schimmer (Freda), [S. G. Paine, F. L. Lingood, T. C. 
Thrupp and]. Relationship of Micro-Organisms to 
the Decay of Stone, 178 

Schintlmeister (J.), Ionisation of H-Rays in Different 
Gases, 251 

Schmid (H.), [E. Abel and]. Flow Kinetics : Model of 
Photolysis, 251 

Schmidt (Prof. J.), English edition by I)r. H. G. Rule, 
A Text-Book of Organic Chemistry. Second edition 
(Review), 116 

Schmidt (Prof. Johannes), [death], 298; [obituary 
article], 424 

Schmidt (Dr. Julius), [obituary article], 718 
Schobor (H.), Spectra of Rhenium (3), 411 ; (4), 851 
Schofield (Dr. R. K.), Capacitance Hygroscopy and some 
of its Applications, 96 

Sohokalsky (J.), Tho Circumnavigation of the Francois 
Joseph Archipelago by the North, 70 
Schonbeck (A.), [G. Gorbach and]. Influence of Hydro¬ 
cyanic Acid on Bacterial Proteases, 287 
Schonland (Dr. B. F. J.), Atmospheric Electricity (Re¬ 
view), 785; and Viljoon, Penetrating Rays from 
Thunderclouds, 910 

Sohopfer (W.), Biometric Researches on the Spores of 
IVfucor, 483 

Schbpp (K,), [Prof. P. Karrer, H. Salomon and], Constitu¬ 
tion of Dehydro-Ascorbic Acid, 800 
Schriever (W.), [Prof. F. A. Melton and], Meteor Craters, 
100; Probable Meteorite Scars in Carolina, 624 
Schroder (V. N.), [Prof. N. K. Koltzoff and], Artificial 
Control of Sox in the Progeny of Mammals, 329 
Schubert (J.), [J. Kisser and], Influence of Treatment of 
Seeds with Chemical Stimulants on the Cell Growth 
of the Rootlets, 251 

Schuchert (Prof. C-), Gondwana Land Bridges, 696 ; and 
G. A. Cooper, Brachiopod Genera of the Sub-orders 
Orthoidea and Pentameroidea, 244 
Schuster (Sir Arthur), Biographical Fragments (Review), 
75 

Schweidler (Prof. E.), Die Aufrechtcrhaltung der elek- 
trischen Ladung der Erde (Review), 785 
Schweitzer (A.), translated by C. T. Campion, My Life 
arid Thought: an Autobiography (Fmetc), 785 
Schweitzer (Dr. E.), [Dr. W. Gerlach and], Foundations 
and Methods of Chemical Analysis by the Emission 
Spectrum (Translation), 420 

Schweizer (Jean), Periodicity in Tree Growth in the 
Tropics, 024 

Schwinner (R.), Geology of Eastern Styria : the Rooks 
and their Inter-Relationships, 500 
Schwob (M.), [R. Lucas and], Anomalous Dispersion in 
Magnetic and Electric Double Refraction, 030 
Scofield (N. B,), Legal Size Limits and their Effect upon 
Fisheries, 832 
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Scott (Dr, A.), Preservation of Metallic Objects in 
Museums, 000 

Scott (Lorna I,), [Prof. J. H. Priestley, Marjorie E. 

Malms and], Cambial Activity, 375 
Soott-Hill (Rear-Admiral W.), Coal for Sea Transport, 479 
Scourfield (D, J.), New Species of Cyclops at Tenby, 135 
Seaber (W. M.), Barium as a Normal Constituent of 
Brazil Nuts, 814 

Searle (V, H. L.), The Electrical Age: being further 
Everyday Marvels of Science {Review), 491 
Sears (J. E.), and H. Harrell, A New Apparatus for 
Determining the Relationship between Wave- 
Lengths of Light and the Fundamental Standards 
of Length, 192 

Sogrd (E.), Quadrupole Lines in X-Ray Spectra (2) 411 
von Seidlitz (Prof. W.), Der Bau dor Erde und die 
Bewegungen ihrer Oborfl&ohe : cine Einfiihrung in 
die Grundfragen der allgemoinen Geologic (Review), 
318 

Seligman (Brenda Z,), [Prof. C. G. Seligman and], Pagan 
Tribes of the Nilotic Sudan {Review), 345 
Seligman (Prof. C. G.)» and Brenda Z. Seligman, Pagan 
Tribes of the Nilotic Sudan {Review), 345 
Solwood (P. W.), Influence of Light on Paramagnetic 
Susceptibility, 761 

Solye (H.), [Prof. J. B. Oollip, Prof. D. L. Thomson and]. 
Gonad-stimulating Hormones in Hypophysectomisod 
Animals, 56 

Semorano (Dr, <!.), 11 polarografo : huh tooria o appli- 
razioni {Review), 260 

Semple (Prof. Ellon Churchill), The Geography of the 
Mediterranean Region: its Relation to Ancient 
History {Review), 317 

Semple (Dr. J. E.), awarded tho Raymond Horton-Smith 
prize of Cambridge University, 772 
Semple (Prof. J. G.), Composite Surfaces in Higher Space, 
886 


S4on (M.), [C. Matignon and]. Action of Steam on Heavy 
Petroleum Oils and on certain Cyclic Hydrocarbons, 
523 ; Action of Steam on Hexane, 215, 286 
Sergont (E.), A. Donation, L. Parrot and F. Lestoquard, 
Experimental Suppression of Sexual Reproduction 
in Theileria dispar, 143 

Servigne, Existence of a Polonium Acetylacetonate, 375 
Seshaiya (R. V.), Style-Sac of Gastropods, 30 
Sexton (Mrs. E. W.), and Miss A. R. Clark, Further 
Mutations in tho Arnphipod Oammarus chevreuxi , 
Sexton, 201 

Seymour (A. B.), [death], 830 

Sezawa (Prof. Katsutada), Viscous Damping of Vibrating 
Metal Bars, 803 

Shapera (Dr. I.), Chastity in Beehuanaland, 516 
Shapiro (H. A.), Tho Kitchen middens at Gordon’s Bay, 
411 


Shapley (Dr. H.), awarded the Rumford modal of the 
American Academy of Arts and Sciences, 871 ; 
Galactic Dimensions, 739 

Sharan (8.), [Prof. K. Prosad and], Supersonic Vibrations 
set up in a Zinc Bar undergoing Transverse Vibra¬ 
tions, 803 

Sharpe (Sir Montagu), Middlesex in British, Roman and 
Saxon Times. Second edition {Review), 677 
Sharpey-Schafer (Sir Edward), impending retirement and 
work of, 86 

Shaw (Dr. Knox), Motion of the Spiral Nebulas, 697 
Sheehy (E. J.), Nutritive Value of Pastures, 30 
Sheffield (Dr. F. M. L.), Virus Diseases and Intracellular 
Inclusions in Plants, 325 
Shepard (Prof. F. F.), Submarine Valleys, 331 
Shepherd (E. S.), [J. W. Greig, H. E. Merwin and], 
Volatile Transport of Siliea, 708 
Sheppard (T.), retirement from editorship of the Natural¬ 
ist, 304 

Sherratt (G. C.), [Dr. G. W. C. Kaye and], Velocity of 
Sound in Gases in Tubes, 338 
Shield (late A. M.), proposed foundation of a studentship 
and a readership in Cambridge University, 811 
Shire (E. S.). elected a fellow of King*s College, Cambridge, 


Shrubsall (Dr. F. C.), and Dr. A. C. Williams, Mental 
Deficiency Practice : the Procedure for tho Ascer¬ 
tainment and Disposal of tho Mentally Defective 
(Review), 456 

Shull (A. F.), Time of Embryonic Segregation in Aphids 
as Determined from Intermediate Types, 775 
Sibaiya (L.), [Prof. B. Venkatesachar and], Hyporfine 
Structure and Nucloar Moments, 844 
Sidgwick (Dr. N. V.), elected a member of the Athenreum 
Club, 200 

Siegbahn (Prof. M.), Extreme Ultra-Violet and the Very 
Soft X-Ray Region (Guthrie Lecture), 901 
Sigerist (Dr. H. E.), translated by Margaret Galt Boise, 
Man and Medicine: an Introduction to Medical 
Knowledge {Review), 894 

Silherstein (L.), [G. Bertrand and], Importance of Sul¬ 
phates as Manure, 215 

Silveatri (Prof. F.), elected a foreign member of the 
Linnean Society of London, 759 
Simmons (W. C.), [A. D. Comhe and]. The Volcanic Area 
of Bufumbira. Part 1 : The Geology of the Volcanic 
Area of Bufumbira, South-West Uganda; with 
Notes on the Petrology and Economic Geology 
(Review), 821 

Simonds (Col. G.), Safoty of Life from Fire, 269 
Simonnet (H.), [Mine. Lucie Random et], Les vitaminos 
(Review), 258 

Simonsen (J. L.), [A. E. Bmdfield, A. R. Penfold and], 
Essential Oil from the Wood of Eremophila Mitchell *, 
667 

Simpson (Dr, G. C-), Low Auroras and Auroral Sounds, 
828 ; The Astronomical Radiative Stability, 875 
Simpson (.J. B.), The Late-Glacial Re-advance Moraines 
of the Highland Border West of the River Tay, 522 
Simpson (J. C. E.), [Prof. I. M. Hoilbron and], Hydroxyl 
Group in Ergosterol and Cholesterol, 438 
Singleton (W.), and Brindley Jones, Effects of the Addition 
of Tellurium to Lead, 696 
de Sitter (Prof. W.), Kosmoe (Review), 487 
Skarfeyiiski (Dr. B.), An Oestrogenic Substance from 
Plant Material, 766 

Skene (Dr. MacGregor), Charles and Erasmus, 66 
Skorko (E.). Absorption Bands of Iodine Vapour at High 
Temperatures, 366 

Sleeper (H. R.), [0. G. Ramsey and], Architectural Graphic 
Standards: for Architects, Engineers, Decorators, 
Builders and Draftsmen (Review), 224 
Slipher (Dr. V. M.), awarded the Gold modal of the 
Royal Astronomical Society, 91 ; awarded the 
Henry Draper medal of the U.S. National Academy 
of Sciences, 754 ; Spectra of the Planets (George 
Darwin Lecture), 734 

Smith (Dr. C. J.), Intermediate Physics (Review), 532 
Smith (Eng.-Capt. E.C.), Scientific Centenaries in 1933,14 
Smith (E. Lester), Systems of Four Immiscible Liquid 
Layers, 167 

Smith (Dr. E. W.), Submarine Telephone Cables at 
Carrier Frequencies, 431 

Smith (Sir Frank), The Travel of Wireless Waves (Kelvin 
lecture), 642 

Smith (F.), [Dr. E. L. Hirst, E. G. V. Porcival and], 
Constitution of Ascorbic Acid, 617 
Smith (F. LI.), [A. Kgerton and], Hydrocarbon Combus¬ 
tion in an Engine, 725 

Smith (Dr. J. C.), Chlorination of Sodium Benzoate, 28 
Smith (Dr. J, Henderson), appointed head of the depart¬ 
ment of plant pathology at Rothamsted, 303 
Smith (late J. Perrin), Phylogeny of Ammonites, 368 
Smith (Dr. Kenneth M.), awarded the Snoll Memorial 
medal of tho National Institute of Agricultural 
Botany, 164 ; Plant Virus Research, 915 
Smith (S.), with notes on fossils by C. J. Stubblefield, 
Tromadoo Shales in tho Tortworth Inlior, Gloucester¬ 
shire, 214 

Smith (W. C.). [Prof. J, H. Orton, Miss M. W. Parke and], 
Breeding of Oysters (O, edtrids) at Port Erin, 26 
Smith (W. W.), [Prof. J. Kendall, T. Tait and], Calcium 
Isotope with Mass 41 and the Radioactive Half- 
Period of Potassium, 688 
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Smith-Rose (Or. R. L.), Electrical Properties of Soil for 
Alternating Currents : with particular reference to 
Radio-Frequencies, 142 

Smoluchowski (R.), Magnetic Quenching of Tellurium 
Fluorescence, 914 J 

Smyth (Corisande) and M. Young, Facial Growth ill 
Children, 29 

Smyth [McAlpine and]. Polarity of Hydrocarbon Vapours, 
‘617 

Smytho (F. 8.)* Kamot Conquered (Review), 224 
Smythe (Dr. W. R.). and Dr. W. C. Michels, Advanced 
Electrical Measurements (Review), 322 
Snap© (Dr. H. L.), [death], 353 

Snow (Dr. C. P.), [Dr. F. P. Bowden, 8. D. D. Morris and], 
Absorption Spectrum of Vitamin A at Low Tempera¬ 
tures, 582 

Snyder [Buckley and], Spreading of Liquids on Solid 
Surfaces, 407 

Soddy (Prof. F.), The Interpretation of the Atom (Renew), 

4 

Sohon (Rev. F. W.), Seismometry (Introduction to 
Theoretical Seismology, Revs. 3. 13. Macelwane and 
F. W. Sohon, Part 2), (Review), 824 
Sohoni (K. N.), [Prof. S. K. Banerji and], Hydraulic 
Seismographs, 547 

Sokolowski (J.), Stork in Western Europe, 403 
Solomon (Dr. J. D.), awardod the Daniel-Pidgeon fund 
of the Geological Society of London, 010; [Dr. 

L. 8. B. Leakey, Prof. H. Rock, Prof. P. G. H. Bos¬ 
well, A. T. Hopwood and]. The Oldowav Human 
Skeleton, 397 

Sommorfold (Prof. A.), presented with the James Scott 
prize of the Royal Society of Edinburgh, 087 
Sorol (R.), Tincture of Iodine and Asepsis, 590 
Sorensen (late Dr. W.), revised by Dr. C. With arid K. L. 
Henri keen, The Arachnid Group, Opiliones-Lonia- 
tores, 843 

Sorge (Dr. E.) t Thickness of the Greenland Ice, 807 
8oiili<?i (,T.), [L. Gay and], A Boiling Point Apparatus 
for the Determination of the Dew Points ami Boiling 
Points of Mixtures of Volatile Liquids, 030 
Soulier (A.), [A. Kling and]. Accidental Ignition of 
Vapours of Petrols by Electric Sparks, 100 
Soulsby (B. H.), [death], 86 ; [obituary article], 230 
Spitrck (It.). [T. Gaarder and). Norwegian Oyster Pools, 
806 

Sparks (C. H.), [C. H. Davy and]. High Pressure Boilers, 

90 

Spilth (W.), Spectroscopic Detection of Small Quantities 
of Elements, 30 

Speiser (Dr. E. A.), Tell-Billa, 800 

Sponco (H. 8.), Pitchblende at Great Bear Lake, Canada, 
208 

Spencer (C. J.), Electric Trolley Omnibuses, 809 
Spencer (H. S.), Radium in Canada, 55 
Spencer (Dr. L. J.). Meteoric Craters, 172; Meteoric 
Irons and Silica-Glass from the Meteorite Craters 
of Hen bury (Central Australia) and Wabar (Arabia), 
250; Origin of Tektitos, 117; 590; 870 
Spielmaim (Dr. P. E.), Bitumen in Embalming, 588 
Spurrell (W. R.), appointed reader in physiology nt Guy’s 
Hospital Medical School, 480 
Squire (C.), and D. W. Herdrnan, The Museums of Malta, 
Cyprus and Gibraltar, 430 

Stace (Dr. W. T.), The Theory of Knowledge and Existence 
(Review), 465 

Stagg (J. M,), Report of British Polar Year Expedition, 
404 

Staley (J,), [J, F, Marshall and], A new British Record of 
Orthopodomyia pidchripalpia, Rondani (Diptera, 
Cnlioidsn), 435 

Stalker (Prof. A. M.), [obituary article], 85 
Stamp (Dr. L. D.), Annual Conference of the Geographical 
Association, 68 ; Geology in the Lifo of a Nation, 
226 ; The Trinklor Expedition to Central Asia 
(Review), 600 

Stampa (A.), [M. Picard and], A New Form of Silver 
Voltameter, 666 

Stansfield (Prof. H.), Dimensions of Fundamental Units, 69 


Starkey (J. L.)» Excavations at Tell Duweir, Southern 
Palestine, 1932-33, 897 

Starks (Prof. E. C.), [death], 462; [obituary article], 676 
Statham (Col. J. C. B-), [death], 830 
Stead (E. F.), "Hie Life Histories of New Zealand Birds 
(Review), 603 

Stead (G.), Elementary Physics. Fourth edition (Remew), 
748 

Stebbing (Prof. E. P.), Lord Lovat, 352 
Stebbing (Dr. L. S.), title of professor conferred upon, by 
London University, 811 

Stebbins (Prof. J.), and Dr. C. M. Huflfer, Absorption of 
Light in the Galaxy, 769 
Stoolo (Dr. 8.), A Theory of Fuel-Knock, 724 
Steggall (Prof. J. E. A.), retirement from University 
College, Dundee, 628 

Stein (Sir Aurel), On Ancient Central-Asian Tracks; 
Brief Narrative of Three Expeditions in Innermost 
Asia and North-Western China (Review), 415 
Steinburg (Prof.), Developments in Highway Engineering, 
334 

Stephen (A. C.), Scottish Marino Fauna, 446 
Stephenson (G,), [obituary article], 50 
Stephenson (Mrs. G.), gift to Cambridge University, 848 
Stephenson (Lieut.-Col. J.), [obituary article], 193 
Stephenson (Prof. T. A.), Lunar Periodicity in Repro¬ 
duction, 622 

Sterki (Dr. V.). [death], 353 

Stetson (Prof. H. T.), Variation Effect in Latitude, 
Correctable with the Moon, 437 ; and Dr. A. L. 
Loomis, Tidal Shifts in the Earth's Crust., 137 
Steward son (E. A.), Dissociation of Nitrous Oxide in the 
Glow Discharge, 364 

Stewart (Dr. T. I).), Anomalous Eskimo Vertebras 125 
I Stiles (W. S.), and B. H. Crawford, The Luminous 
Efficiency of Rays entering the Eye Pupil at Different 
Points, 250 

Stock (A.), and E. Wihorg, Electrolysis of Boron Hydrides, 
212 

Stockmair (W.) t [F. Holzl and]. Complex Anion of Buff’s 
Compound and of Bunsen’s Salt, 251 
Stoll (Prof. A.), Researches in Biochemistry, 541 
Stone (Prof. O.), [death], 231 

Stone (Dr. W.), elected an honorary member of the 
British Ornithologists’ Union, 723 
Stonehaven (Lord), nominated as president of the Institu¬ 
tion of Naval Architects, 432 
Stoner (Dr. E. 0.), Atomic Moments of Ferromagnetics, 
433; Interatomic Distances and Ferromagnetism, 
814 

Stott. (V. H.), Measurement of the Viscosity of a Molten 
Metal by means of an Oscillating Disc, 850 ; | Rosen - 
bain and]. Energy Absorbed in the Cold Working of 
Metals, 769 

Stoughton (Dr. R. H.), appointed professor of horticulture 
in Reading University, 248 

Stoy (R. H.), awarded a Smith’s prize of Cambridge 
University, 408 

Rtoyko (N.), and R. Jouast, Apparent Velocity of Short 
Radio-Electric Waves, 887 

Straehan (C.), awarded a Rayleigh prize of Cambridge 
University, 408 

Stracke (Dr. G.), The Reinmuth Planet, 1932£M, 369 
Stratton (Prof, F. J. M.), elected president of the Royal 
Astronomical Society, 236 

Strong (Dr. W. M.), Nutritional Aspects of Depopulation 
and Disease, 519 

Stuart (C. M.), fobituary article], 194 
Stuart (N.), [Prof. G. P. Thomson, C. A. Mu risen and], 
Crystalline State of Thin Spluttered Films of Plati¬ 
num, 522 

Stuber (O.), [A. Kailan and], Velocity of Catalysed 
Hydrogenations, 251 

Stuft (Mary), Francis Bacon : a Biography (Review), 49<V 
Sturtovant (Prof. A. H.), Chromosome Mechanics (Review), 

5 ; and T, Dobzhansky, Genetics of certain Chromo¬ 
some Anomalies in Drosophila melanogaster, 627 
Subbaraya (T. 8.), [Prof. B. Venkateaachar and], Pre¬ 
dictions of Nuclear Momenta, 552 
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Subov (Prof. N. N.), Voyage around Franz Joseph Land, , 
359 

Stie (P.), Determination of Niobium by Orthoxvquinoline, ; 
738 

Suga (T.), [Dr. T. Takamino, A. Yamagihara and], 
Anode Spot in a Neon Tube, 584 J 

Sugdan (J. W.), Restriction in Range of the Long-Billed \ 
Curlew, 439 

Sullivan (J. W. N.) f and others, Tho Outline Series. 

U vols. (Review), 8 

Sushkin (late P.), Distribution of Birds in the Russian 
Altai and North-West Mongolia, 551 

Suaamilch (C. A.), Association of the Tertiary Alkaline 
Rocks of N.S.W. with late Tertiary Tectonic Lines, 
667 

Sutton (Dr. L. E.), presented with tho Meldola medal of 
tho Institute of Chemistry, 367 

Sutton (R. W.), [Prof. G. I. Finch and], Control of Ignition- 
Coil Discharge Characteristics, 374 

Sutton (T. C.), [H. R. Ambler and], Detection of Traces 
of Carbon Monoxide in Air, 766 

Kvedborg (Prof. The), and Astrid Hedonius, Molecular 
Weights of tho Blood Pigments of the Invertebrates, 
325 ; and Eriksson, Htemocyanin of Octopus vulgaris, 
137 

Svensson (E.). Isotope Effect in the Spectrum of Cadmium 
Hydride, 28 

Swietoslawski (W.), and E. Wardzinski, The Ternary 
Hoteroazeotropo, 887 

Szent-Gyorgyi (Prof. A.), Chemical and Biological Effects 
of Ultra-Sonic Radiation, 278 ; Identification of 
Vitamin C, 225 ; and Prof. W. N. Haworth, ‘Hex- 
urunic Acid* (Ascorbic Acid) as the Antiscorbutic 
Factor, 24 


Tail (T.) f [Prof. J. Kendall, W. W. Smith and], Calcium 
Isotope with Moss 41 and (lie Radioactive) Half* 
Period of Potassium, 688 

Takamino (Dr. T.), T. Suga and A. Yanagihara, Anode 
Spot in a Neon Tube, 584 
Taki (I.), Abnormal Chitons, 367 

Takvorian (8.), [M. Curie and], Radioactivity of a Neo¬ 
dymium-Samarium Fractionation, 702 
Talley (S. K.), [Grinnell Jones and]. Viscosity of AqueouH 
Solutions, 475 

Talman (C. F.), Minimum Climatic Temperature, 431 
Tamura (T.), and Y. Hada, Growth of Corals, 172 
Taverner (E,), and others, Salmon Fishing (Review), 42 
Tawney (Prof. R. H.), Land and Labour in China 
(Review), 712 

Taylor (Prof, H. 8.), presented with the Mendel modal of 
Villanova College, 759 

T ay lor (H. McC.), elec ted a research fellow of Clare 
College, Cambridge, 736 

Taylor (H. M.), and Mott (N. F.), Internal Conversion of 
y-Rays, 99 

Taylor (J. E.), [Prof. R. Whiddington and], Inelastic 
Scattering of Electrons in Helium at Zero Angle, 814 
Taylor (Dr. Monica), Sir Bertram Windle : a Memoir 
(Review), 307 

Taylor (Sir William), [death], 195 

Taylor and Maccoll, Motion of a Cone at High Speeds in 
Air, 552 

Tckekirion (A.), [J. Cantaeuz6ne and], Presence of Vana¬ 
dium in certain Tunicates, 35 
Teegan (J. A. C.) t Amplification of the Ionisation pro¬ 
duced by Radioactive Sources, 277 
Teissig-Solier (M.), [P. Dupin and], Vortices produced by 
Obstacles revolving round an Axis Parallel to the 
General Direction of Flow, 179 
Tellogen (B. D. H.), Interaction between Radio-Waves ¥ 
84° 

Terada (Torahiko), Image of the Physical World in 
Cinematography, 358; and T, Utigasaki, Forest 
Fires and Weather, 161 
Terbea (E.), Vox Natures (Review), 491 
de Terra (Dr.H.), Geologische Forschungen ira weatlichen 
K’utuun und Karakorum-Himalaya [Review), 600 


Torroine (E. F.), P. Mezincesco and Mile. Simone Valla, 
Utilisation of Sulphur and Nitrogen from Cystine 
at the Level of Endogenous Protein Metabolism, 483; 
and Milo. Simone Valla, Comparative Value of various 
Protein Foods in Growth, 375 
Thackeray (A. D.), elected to the Sheepshanks exhibition 
of Cambridge University, 666 
Thayer (Prof, W. 8.), Osier and other Papers (Review), 40 
Theis (Dr. E.), [Dr. A. Mittasch und]. Von Davy und 
Dfibereiner bis Deacon : ein halbes Jahrhundort 
Grenzfl&chenkatalyse (Review), 150 
Thimonn (K. V.), and J. Bonner, Growth Hormone of 
Plants (2), 631 

Thomas (C. W.), Patents, Trade Marks and Designs : 
their Commercial Aspect and Development (Review), 
7ft 

Thomas (Dr. H. Hamshaw), The Old Morphology and the 
Now, 47 

Thomas (Dr. John), [death], 158; [obituary article], 
104 

Thomas (P. E.), [R. Fosse, P. de Graeve and], A New 
Plant Principle: Uric Acid, 179; Allantoic Acid 
in the Higher Plants, 702 

Thommen (H.), Heavy Current Circuit-Breakers, 103 
Thompson (Prof. C. M.), [death], 86; [obituary article], 
158 ; bequest to University College, Cardiff, 372 
Thompson (John), the work of, 232 
Thompson (J. E.), Gods of Maya and Aztec, 171 
Thompson (Dr. J. J.), Logarithmetica Britannica : being 
a Standard Table of Logarithms to Twenty Decimal 
Places. Part 5 : Numbers 50,000 to 60,000 (Review), 
785 

Thompson (Miss Laura Maud), Archaeology of tho 
Mariuuas Islands, 623 

Thomson (Prof. D. L.), [Prof. J. B. Collop, H. Selye and], 
Gonad-Stimulating Hormones in Hypophysoctomised 
Animals, 56 

Thomson (Prof. G. P.), and C. A. Murison, Electron 
Diffraction by Films of Grease, 237 ; N. Stuart, and 
C. A. Murison, Crystalline State of Thin Spluttered 
Films of Platinum, 522 

Thomson (Sir J. Arthur), [death], 231 ; [obituary article], 
296 ; Scientific Riddles (Review), 315 
Thomson (Prof. J. Millar), [death], 462; [obituary 
article], 610 

Thomson (Dr. J. P.), Australian Water Supply, 797 
Thomson {late Dr, J. Stuart), Anatomy of the Tortoise, 
396 

Thomson (N.), Direct Recording of Rolative Intensities 
by Means of a Micro photometer, 558 
Thon (Dr. N.) t Neutron, Proton and Positron, 878 
Thornton (J. W. de Witt G.), appointed lecturer in 
pharmacology in Bristol University, 848 
Thorndike [Kennedy and], Relativity of Time, 136 
Thorpe (Prof. J. F.), elected president of tho Institute 
of Chemistry, 357 ; extension of appointment to tho 
Safety in Minos Research Board, 91 
Thorpe (Dr. W. H.), Tracheal and Blood Gills in Aquatic 
Insect Larvfe, 649 

Thouless (Dr. R. H.), Phenomenal Regression to the Real 
Object, 261 ; 544 

Thrupp (T. C.), [S. G. Paine, F. L. Lingood, Freda 
Schimmer and], Relationship of Micro-Organisms to 
the Decay of Stone, 178 

Thumwald (Prof, R.), Economics in Primitive Communi¬ 
ties (Review), 3J5 

Ticehurst (Dr. 0. B.), A History of the Birds of Suffolk 
(Review), 668 

Tideswell (F. V.), [T. N. Mason and], Gob Firos, 521 
Tiercy (G.), Mean Absorption Coefficient in & Variable 
Star of the Cepheid Type, 888; Respective Phases 
of Ionisation Maxima and Light Maxima in a Cepheid, 
483 ; Respective Phases of Minimum Ionisation and 
Light Minimum in the Copheids, 815; Variation of 
Ionisation and the Spectrum Variation of some 
Cepheids, 215 ; and P. Berger, Aerological Soundings 
and the Wind Gradient in Switzerland, 143 ; and A. 
Grosrey, Width of a Photographic Stellar Spectrum 
for Stars of Type A 5, 888 




XXX 


NAME INDEX 


Todd, (Dr. C.), The Presence of a Bacteriophage for 
B, ealmotiicida in River Waters, 360 
Tomaschek (Prof. K.), and O. Deutsohbein, Fluorescence 
of Pure Salts of the Hare Earths, 473 
Torapion (Thomas), Memorial to, 497 
Tompkinn (K. C.), Annual Meeting of the Science Masters' 
Association, 65 

Townson (Thelma), [C. Holier and], Spermatogenesis in 
Drosophila obscura , Fallen (1), 447 
Trumpetti (G.), [A. Ferrari and], Behaviour of Mixtures 
of Zinc Oxide and Anhydrous Zinc Chloride at High 
Temperature, 339 

Trattnor (R.), [G. Kirsch and]. Atomic Disintegration 
with Emission of Neutrons, 852 
Travers (A.), and Lu, Separation of Phosphoric, Arsenic 
and Vanadic Acids from Aluminium, 595 ; Volu¬ 
metric Determination of Lead, 523 
Travers (Prof. M. W.), Discovery of the Hare Gosoh, 65 
Tredre (W. H. F.), Lightning Investigation in South 
Africa, 19 

Trehin (R.), Influence of Temperature on the Adsorption 
of Aqueous Solutions of Hydrochloric Acid in the 
Extreme Ultra-Violet, 179 

Tremblot (R.), A Variable Star with Eclipses of Short 
Period, 815 

Trescher (M. O.), [J. J. Enright, H. E. Friesell and], Cause 
and Nature of Dental CarieB, 918 
Trevithick (Richard), Contenary of the death of, 577 ; 

Memorial Exhibition at the Science Museum, 497 
Trillat (J. J.), and L. Leprince-Ringuot, Molecular 
Phenomena at the Surfaeo of Separation of Oil and 
Water, 850 ; [N. Marinosco and], Action of Ultra- 
Sounds on Photographic Plates, 667 
Trinkler (Dr. E.), Geographisehc Forschungen im west- 
lichen Zontralasien und Karakorum-Himalaya (Re¬ 
view), 600 

Trojan (Prof. E.), Light-Producing Powers of Sponges, 728 
Trombe (F.), Preparation of Motallic Neodymium Free 
from Iron and Silicon, 595 
Troup (Prof. R. S.), Problems of British Forestry, 900 
Truohet (K.), Oxidation of the True Acetylenic Hydro¬ 
carbons by Selenious Oxide, 595 
Trueman (Prof. A. E.), appointed professor of goology in 
Bristol University, 848 

Tschonnak (E.), Petaloid Formation of the Calyx in 
Phaseolus multiflorus , 560 

Tsi-Ze (Ny), and Chion Ling-Chao, Influence of Pressure 
on the Photographic Sensibility to various Mono¬ 
chromatic Radiations, 286 

Tsuya (Prof. H.), Lowering of the Japan Sea Floor, 368 
Tubangui (M. A.), Schistosomiasis in the Philippines, 99 
Tuot (M.), [A. Meyor and], Dehydration of some Tertiary 
Alcohols by Anhydrous Copper Sulphate, 851 
Turnbull (C.), Early Days of the Turbine, 20 
Turnbull (Prof. H. W.), Matrices and Continued Fractions, 
922 

Turnbull (R.), [Prof. J. C. McLennan and], Ultra-Violet 
Absorption Bands of Xenon, 214 
Turner (Dr. Dorothy), concerning the review of Bud cock 
and Hohnyard’s “Electricity and Magnetism for 
Beginners”, 686 

Turner (F. J.), Piedmontite in Quartz-Muscovite-Sohist 
from the Shotover Valley, Western Otago, New 
Zealand, 630 

Tutton (Dr. A. E. H.), Diamonds (Review), 255 ; Prof. V. 
Goldschmidt, 791 

Tyndall (Prof. A. M,), Gaseous Ions, 65 


Ubbelohde (A. R.), Reaction Colls in Chain Reactions, 328 
Uohiyama (K.), [M. Kinoshita and], Size of Fog Droplets, 

99 

Ullyott (P.), [Dr. W. H. Pearsall and], Measurement of 
Light for Biological Purposes, 694 
Unwin (Prof. W. C.), [death], 427 ; [obituary article], 
681 

Urbain (P.), Relative Impermeability of the Plastic Sedi¬ 
ments towards Rain Water, Spring Water and 
various Alkaline Solutions, 739 


Ure (S. G. M.), presented with the Osborne Reynolds 
medal of the Institution of Chemical Engineers, 
510 

Utigasaki (T.), [T. Terada and], Forest Fires and Weather, 
161 

Uvarov (B. P.), Phases in South African Locusts, 423 

Uwins (Capt. C. F.), awarded the British silver medal 
of tho Royal Aeronautical Society, 685 


Valla (Mile. Simone), [E. F. Terroine and]. Comparative 
Value of various Protein Foods in Growth, 376 ; 
[E, F. Terroine, P. Mezinoeeco and]. Utilisation of 
Sulphur and Nitrogen from Cystine at the level of 
Endogenous Protein Metabolism, 483 
Vallot (P.), Decomposition of some Complex Platinum 
Compounds at Progressively Increasing Tempera¬ 
tures, 143 

Vargha (L.), Triphenylmothyl Derivative of Vitamin C, 
363 

Vaufrey (H.), [E. G. Gobert and], Tberomarusian', 367 
Vaufrey (R.), Pleistocene Dating of Uafsa Hills, Tunisia, 

659 

V6no (R.), Sadi Carnot, 303 

Venkatesachar (Prof. B.), and L. Sibaiya, Hyperfine 
Structure and Nuclear Moments, 844 ; and T. S. 

Subbaraya, Predictions of Nuclear Moments, 652 
Verhoeghe (J.), Faraday Effect of a Camphor Derivative, 
666 

Vernon (H. M.), Estimation of Solar Radiation in Relation 
to its Warming Effect on the Human Body, 737 
Vernotte (P.), Natural Convection of Heat- in Air wheu 
tho Heating is very Small, 179 
Vorvcr (C. G.), [R. N. J. Soal and], Measurement of Vola¬ 
tility Range of Lubricating Oils, 661 
Vick (C.), New Proper Motions of Stars from Bergodorf 
Observatory, 625 

Vierthaler (R.), [L. O. Koblmuller and], Transferring 
Single-Cell Cultures to Solid Nutrient Media, 287 
Vigouroux (P.), and 8. Watts, Temperature Coefficient 
of the Weston Standard Cell, 374 
Viljoon [Schonland and], Penetrating Rays from Thunder¬ 
clouds, 916 

do Villiers (Prof. C. G. S.), The ‘Tail’ of the Male American 
Toad, Ascaphus, 692 

Virtanen (Prof. A. I.), Nitrogen-Uptake of Plants, 534 
Vogel (Dr. A. I.), Substituted Py-Diphenyladipie Acids 
and Derivatives of Chrysene, 402; G. H. Jeffery, 
Limiting Mobilities of some Monovalent Ions and the 
Dissociation Constant of Acetic Acid at 25°, 27 
Volmar and Betz, Emetic Derivatives of Lactic Acid, 410 
Volterra (E.), ‘Linked’ Elasticity and its Mathematical 
Representation, 107 

Von wilier (O. U.), Diffraction Gratings Used with Grazing 
Incidence, 668 

Vossler (K.), translated by O. Oeser, The Spirit of Lan¬ 
guage in Civilization (Review), 152 


Wadchngton (C. H.), Hetorogony and the Chemical 
Ground-Plan of Animal Growth, 134 ; Induction by 
Coagulated Organisers in the Chick Embryo, 276 
van der Waerden (Prof. B. L.), Die gruppentheoretische 
Methode in der Quantemmechanik (Review), 531 
Wagler (E.), [G. Grimpe und], Herausgegeben von G. 
Grimpe, Die Tiorwelt der Nord- und Osteoo. Lief. 21, 
Teil l.d g und Teil 2.g (Review), 416 
Wahl (A. M.), [Dr. A. N&dai and], Plasticity : a Mechanics 
of the Plastic State of Matter (Review), 383 
Wakker, Gold-bearing Strata of the Region of St.-Yrieix 
(Haute-Vienne), 483 

Waksman (Prof. S. A.), Principles of Soil Microbiology. 

Second edition (Review), 316 
Walker (Dr. F.), Differentiated Sills in Skye, 440 
Walker (Sir Gilbert), Correlation of Meteorological Data, 
284 

Walker (Sir James), awarded the Gunning Victoria 
Jubilee prise of the Royal Society of Edinburgh, 
Sop 




NAME INDEX 


xxxi 


Walker (W. C.), The “Loeds Portrait” of Joseph Priestley, 
876 

Walsh (Dr. J. W. T.), Everyday Photometry with Photo¬ 
electric Cells, 660 

Walters (M. H. H.) ( awarded a Rayleigh prize of Cam¬ 
bridge University, 408 

Walton (Dr. E. T. S.), [Dr. J. D. Cockcroft and], Dis¬ 
integration of Light Elements by Fast Protons, 23 
Wambacher (Hertha), [Marietta Blau and]. Photographic 
Detection of Protons Liberated by Neutrons (2), 287 
Warburg (E. F.), [Sir Oscar Warburg and], Cultivated 
Oaks, 905 

Warburg (Sir Oscar), and E. F. Warburg, Cultivated Oaks, 
905 

Ward (Dr. A. M.), [Dr. A. D. Mitchell and], Modorn 
Methods in Quantitative Chemical Analysis (Review), 
531 

Ward (Prof. H. B.), elected permanent secretary of the 
American Association, 304 

Wardzinski (E.), [W. Swietoslawski and]. The Ternary 
Heteroazeotrope, 887 

Warren (A. E.), Xanthophores in Fundulua, 287 
Waterfiold (Dr. R. L.), Recent Observations of Mars, 846 
Waterhouse (G. A.), Australian Hosporiidie (3), 031 
Watkins (A.), Archaic Tracts Round Cambridge (Review), 
491 

Watson (A. G. D.), elected a follow of King’s College, 
Cambridge, 593 

Watson (E. L. G.), The Common Earth (Review), 636 
Watson (F. R. B.), Production of a Vacuum in an Air 
Tank by means of a Steam Jet, 369 
Watson (Prof. G. N,), The Marquis and the Land Agent : 

a Tale of the Eighteenth Contury, 67 
Watson (R. A.), and N. R. McCurdy, Cyclone Season in 
the South Indian Ocean, 617 ; Pilot Balloon Observa¬ 
tions at Mauritius, 626 

Watson (W.), Textile Design and Colour : Elementary 
Weaves and Figured Fabrics. Third edition (Review), 
187 

Watt (R. A. Watson), appointed superintendent of the 
Radio Department of the National Physical Labora¬ 
tory, 720; Cathode Ray Oscillography, 66 ; and 
L. Bainbridge-Boll, Recording Wireless Echoes at 
the Transmitting Station, 657 
Watts (Dr. J.), [death], 266 

Watts (S.), [P. Vigoureux and], Temperature Coefficient 
of the Weston Standard Cell, 374 
Wayland (E. J.), Archaeological Discoveries in Uganda, 
439; and M. C. Burkitt, Stone Age Culture in 
Uganda, 730 

Way ling (H. G.), Priestley’s Associations with London, 

350 

Webb (Beatrice), [Sidney Webb and], Methods of Social 
Study (Review), 748 

Webb (Sidney), and Beatrice Webb, Methods of Social 
Study (Review), 748 

Wegschcider (R,), Photochemical Kinetics; Photo¬ 
chemical Transformation of O-Nitrobonzaldehyde 
(II), 287 

Wehineyer (L. E.), The Genus Diaporthe, Nits, 880 
Woigle (Prof. J,), Dispersion in the Hertzian Domain, 
144 ; and R. Luthi, Debye’s Dispersion of Nitro¬ 
benzene, 327 

Weir (Dj, J.), [Prof. E. B. Bailey and], Submarine Fault¬ 
ing in Kimmeridgian Times, 244 
Weiss (Prof. F. E.), elected president of the Linnean 
Society of London, 798 

Weloh (H. J.), and Dr. G. H. Miles, Industrial Psychology 
in Practice (Review), 567 

Weloh (M. B.), Daily Shrinkage and Swelling of Wood; 
Longitudinal Variation of Timber during Seasoning, 
667 ( Moisture Content of Wood, 624 
Wellard (R.)» [P. Mondain-Monval and], Direct Oxidation 
of Acetylene by Air, 851 

Wells (A. L.), The Shrimp Industry of Leigh-on-Sea, 270 
Wells (G. P.), fp. I. Clemente, N. H. Howes and], Is 
Plasticine Edible 7, 330 

Wells (H. G.), After Democracy : Addresses and Papers 
on the Present World Situation (Review), 183 


Wenckebach (K. F.), Mechanism of Sudden Heart- 
Failure in cases of Beriberi, 251 
Went (Prof. F. A, K. C\), elected a foreign member of 
the Royal Society, 798 

Womer (F.), A New Snake from the Cyclades Islands, 
287 ; and R. Ebner, Results of a Zoological Expedi¬ 
tion to Morocco (1930): (5) Scorpions, 287 
Werner (Dr. 8.), Elastic Electron Scattering in Gases, 726 
Westoott (G. F.), Science Museum Handbook of Pumping 
Machinery, 542 

Westphal (Prof. W. H.), Physik : ein Lohrbuch fttr 
Studierende an den University ton und technischen 
Hochschulen. Dritto Aufloge (Review), 895 
Weston (W. A. R. Dillon), Sporulation of Helmintho- 
sportum avenue in Artificial Culture, 435 
Wheeler (Dr. R. E. M.), Verulamium, 1932, 300 
Whiddington (Prof. R.), Electron Polarisation ?, 908; and 
T. Emmerson, Scattering of Electrons in Helium, 
814 ; and F. C. Poultney, Energy of the Beams in 
Electron Diffraction, 814 ; and J. E. Taylor, Inelastic 
Scattering of Electrons in Helium at Zero Angle. 814 
Whipple (Dr. F. J. W.), Air Waves from Experimental 
Explosions, 138; Relations between the Combina¬ 
tion Coefficients of Atmospheric Ions, 622 ; The Wet- 
and-Dry Bulb Hygrometer, 374 
Whipple (R. 8.), Evolution of tho Microscope (Review), 219 
White (Dr. C. M.), awarded the Moulton modal of tho 
Institution of Chemical Engineers, 510 
White (E. L. C.), [J. A. Ratcliffe and], Fine-Structure 
of tho Ionosphere, 872; Hoaviside Layer, 807 ; 
[C. T. R. Wilson, J. A. Ratcliffe and], An Auto¬ 
matic Recording Method for Wireless Investigations 
of tho Ionosphere, 522 

White (J. W.), bequest to Bristol University, 299 
White (Dr. J. H.), The History of the Phlogiston Theory 
(Review), 631 

Whitehead (Prof. A. N.), Adventures of Ideas (Review), 
740 

Whitehead (8.), edited, with a preface, by E. B. Wod- 
niore, Dielectric Phenomena. 3 : Breakdown of 
Solid Dielectrics (Review), 384 
Whileloggo (Sir Arthur), [death], 646 
Whittaker (Prof. E. T.), Variation Problems for a Sym¬ 
metrical Region, 472 

Whytlaw-Gray (Prof. R.), [K. G. Denbigh and]. Higher 
Homologuea of Sulphur Hoxafluorido, 763 
Wiborg (E.), [ A. Stock and], Electrolysis of Boron 
Hydrides, 212 

Wick (G. C.), Motion of an Electron in a Crystalline 
Lattice, 71 

Wickes (W. H. V.), [death], 231 

Wieland (Prof. G. It.), Origin of Angiosperms, 360 

Wiersma (E. C.), [Prof. W. J. do Haas, Prof. H. A. 

Kramers and], Temperature below 0-27° K., 719 
Willding-Jones (C. L.), appointed assistant superintendent 
of agriculture, Gold Coast, 871 
Willomso (Dr. W. A.), Constitution-Types in Delinquency : 
Practical Applications and Bio-physiological Founda¬ 
tions of Kretschmer’s Typets (Review), 188 
Williams (Dr. A. C.), [Dr. F. C. Shrubsall and], Mental 
Deficiency Practice: the Procedure for the Ascer¬ 
tainment and Disposal of the Mentally Defective 
(Review), 456 

Williams (A. F.), Tho Genesis of tho Diamond. 2 vols. 
(Refnew), 255 

Williams (A. 8.), Seasonal Changes on Jupiter, 808 
Williams (Prof. B.), Great Britain and tho Conferences 
of the Institut Colonial International, 683 
Williams (D. L. H.), awarded a silver medal of the Royal 
Aeronautical Society, 510 

Williams (Dr. E. J.), Spectrum and Latitude Variation of 
Penetrating Radiation, 511 
Williams (F. E.), Depopulation in Papua, 519 
Williams (R, T.), [J. Pryde and], A New Unsaturated 
Derivative of Glucuronic Acid, 67 
Williams (W. E.), and A. Middleton, Fine Structure of 
the Resonance Ag I Lines, 692 
Williamson (A. V.), elected reader in geography in Leeds 
University, 372 




XXXll 


NAME INDEX 


Williamson (E. B.), [death], 046 

Willimott (8.‘ G.), Solauine Poisonings 613 

Willis (Prof. Bailey)* Earthquakes in the Holy Land : 

a Correction, 500 ; Isthmian Links, 696 
Wilson (A. H.), appointed a university lecturer in mathe¬ 
matics in Cambridge University, 848 ; awarded the 
Adams prizo of Cambridge University, 736 
Wilson (Dr. C. B.), The Copepods of the Woods Hole 
Region, Mass., 698 

U’dtKin (C. T. R.), J. A. Ratoliffe and E. L. C. White, 
An Automatic Recording Method for Wireless In¬ 
vestigations of the lonosphore, 522 
Wilson (Dr. E. D.), [Dr. V. K. Zworykin and]. Photocells 
and their Application. Second edition (Review), 860 
Wilson (G. F.), Pollination in Orchards, 659 
Wilson (J. C.), High-Frequency Electric Discharge in 
Gases, 546 
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Development, T. Kerr, 623 

Leverhulme Research Fellowships, Appointment of an 
Advisory Committee, 795 
Leyden Observatory, Report for 1932, 553 
Libyan Desert, Volcanic Craters in the, Dr, K. S. Sandford, 
46 

Liesogang Rings: Dr. E. S. Hedges, 169; and other 
Periodic Structures, Dr. E. 8. Hedges (Review), 316 
Life and Thought: My, an Autobiography, A. Schweitzer. 

Translated by C. T. Campion (Review), 785 
Light: and Life, Prof. N. Bohr, 421 ; 457 ; for Interfero¬ 
meter Work, Sources of, Holt and Barrel 1, 244 ; in 
Interstellar Space, Absorption of, J. Dufay and Ssu- 
Pin Liau, 923; Measurement of, for Biological 
Purposes, Dr. W. H. Pearsall and P. Ullyott, 604 ; 
•Sensitive Apparatus, Practical Applications of. 
Major C. E. Prince, 430 ; -Spots, Faint Transient, 
Photography of, Dr. L. F. Richardson, 401 
Lightning : Flash, A Destructive, Dr. C. V. Boys, 765; 
Investigation in South Africa, W. H. F. Tredre, 19 ; 
Progressive, A New Stereoscope, Dr.C. V. Boys, 492; 
Protection Against, Code for, 509 
Lilydale Limestone, Stromatoporoids of the, Elizabeth 
A. Ripper (1), 106 

Limestone Oil Wells, Reopening, with Acid, 541 
Limnologie, regionalen, Grundzllge der, Prof. E. Naumann 
(Review), 223 

Limpets, Age and Growth of, N. Abe, 30 
Linear Partial Differential Equations in the Plane, M. 
Brillouin, 410 

Linen Research Association, Report of the, 614 
Lines of Varieties* Curvature of, T. Boggio, 71 
Linnean Society of London ; eleotion of Dr. E. D. Merrill, 
Dr. E. Baur, Prof. A. Pascher and Prof. F. Silvestri 
as foreign members, 759; eleotion of officers, 796; 
Linnean medal presented to Prof. R. Chodat, 793 
Liquid Surfaces, Instability of. Dr, L. Rosenhead, 175 
Liquids: on Solid Surfaces, Spreading of, Buckley and 
Snyder, 407 j with Gases, Supersaturation of, T. N, 
Richardson and Dr. K. C. BaUey, 762* 


Lister Institute, Report of the, 870 
Lithium Alloys, A. Baroni (1), 71 

Liver and Liver Extracts, Iron and Copper in, H. G. ■ 
Rees, 702 

Liverpool University : bequest to, by Dr. J. M. Hunt, 51 ; 
Prof. J. Proud man elected professor of oceano¬ 
graphy in, 391 ; gift to, by W. Horton, 557 
Living Machinery, Prof, A. V. Hill (Review), 860 
Local Lists of Animals, Prof. A. E. Boycott, 94 
Locusts : in South Africa, The Phases of, Prof. J. C. 
Fauro, 423 ; South African, Phases in, B. P. Uvarov, 
423 

Logarithmetica Britannica : being a Standard Table of 
Logarithms to Twenty Decimal Places, Dr. A. J. 
Thompson. Part 5 : Numbers 50,000 to 60,000 
(/?ein€u>), 785 

Lolium Seedlings, Fluorescence of, in Ultra-Violet Light* 
P. A. Linehan and Prof. S. P. Mercer, 202 
London : Hospital, Collected Researches, 1932, 835 ; 
School of Hygiene and Tropical Medicine : Annual 
Report, 177 ; Hand List of Periodicals. Second 
edition, C. Barnard, 906 ; Subsidence of, T. E. Long- 
ileld, 558 ; University : Grants to, by City Com¬ 
panies, 104; Prof. L. N. G. Filon elected vice- 
chancellor ; title of reader in experimental physiology 
conferred on H. P. Gilding; F. A. Greene appointed 
a fellow of King’s College, 177 ; grants from tho 
Leathersellers’ Company and the Pilgrim Trust, 248 ; 
Prof, J. B. 8. Haldane appointed professor of genetics 
at University College; W. P. Yetts appointed pro¬ 
fessor of Chinese art and archaeology at the Courlauld 
Institute of Art.; Prof. C. L. Burt appointed Heath 
Clark lecturer for 1933, 336 ; conferment of the 
title of reader in experimental physiology on II. P. 
Gilding ; conferment of doctorates, 372 ; bequest by 
A. L. Loon ; Stinton Jones appointed consultant 
engineer for heating etc. for the new buildings in 
Bloomsbury, 408; Prof. A. J. S. Pippard appointed 
professor of civil engineering at Imperial College— 
City and Guilds College ; P, M. S. Blackett appointed 
professor of physics at Birkbeck College ; W. R. 
Spurred appointed reador in physiology at Guy’s 
Hospital Medical School ; Dr. Vera Anstey appointed 
Cassel lecturer in commerce at the London School 
of Economics, 480 ; conferment of doctorates, 628 ; 
grants by City Companies, 700 ; Report for 1932-33, 
736 ; and the British Museum, 756 ; C. A. Mace 
appointed reader in psychology at Bedford College ; 
title of reader conferred on Dr. Katharine H. Coward, 
Dr. D. C. Jones, and B. Topley ; award of Dunn 
exhibitions to J. C. B. Bone and J. S. Horn, 772 ; 
title of professor conferred on Dr. L. S. Stebbing, 
811; grants from City Companies, 884 ; and the 
Development of Science, 896; Tho Now Buildings 
for the, T. LI. Humberstone, 903 ; award of doctor¬ 
ates, 920 

Lonicera, Presence of a Centrosomic Apparatus in Species 
of the Genus* P. A. Dangeard, 886 
Loudness, Seales of, B. G. Churcher and A. J. King, 
760 

Low Temperature Research, Prof. Keesom, 768 
Lubricants, Hydrogenated Motor, 643 
Lubricating Oils, Volatility Range of. Measurement of, 
R. N. J. Saal and C. G. Verver, 661 
Lucerne ’Flea’, Ecology of the, D. S. Maolagan, 556 
Lunar Periodicity in Reproduction, Prof. T. A. Stephen¬ 
son, 622 

Lund Zone of the Astronomische Geseffsohaft Catalogue, 
Proper Motions in the, W. Gyffenberg, 245 
Lyons Atmosphere, Progressive Darkening of the, A. 
Affix, 179 


Machine Age’s Starvation Predicted, Prof. R. A. Gortner, 
393 

Maorolepidoptera of the World; The, a Systematic 
Description of the Hitherto Known Macrolepidoptera. 
Edited by Prof. A. Seitz. Suppt. to Vol. 1: The 
Paliearctie Butterflies (Review), 566 
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Madagascar : Social Organisation and Marriage in, R. 
Linton, 843 ; Zoologie der, Q. Grandidier et G. Petit 
(Review), 748 

Maglemosc in Britain, Age of, H. and M. E. Godwin, 651 
Magnesium : Chlorite and Double Chlorites of Copper 
with Magnesium, Barium and Thallium, G. K. Levi 
and D. Ghiron, 775; Silioides, Thermal Decomposi¬ 
tion of the, G. Gire, 923 ,* Sublimation of, in a Vacuum 
and Casting in an Atmosphere of Argon, J. Harenguel 
and G. Chaudron, 179 ; Zinc and Aluminium Films, 
Structure of, Prof. G. I. Finch and A. G. Quarrell, 
482 

Magnetic : and Electric Double Refraction, Anomalous 
Dispersion in, M. Sehwob, 630; Data and Mine 
Surveying, T. G. Booking, 768; Disturbances, 
Recent, Rev. J. P. Rowland, 764 ; Double Refrac¬ 
tion of Soma Cerium Salts in Aqueous and Non- 
Aqueous Solutions, C. Haenny, 887 ; Measurements 
at Mogadiscio, M. Rossolasco, 560 
Magneto-Rotation in Coloured Glass and Rock Salt, G. 
Kiirti, 411 

Malabar House, The, Dr. M. D. Raghavnn, 29 
Man : and Medicine : an Introduction to Medical 
Knowledge, Dr. H. E. Sigerist. Translated by 
Margaret Galt Boise (Review), 894 ; and Metals : a 
History of Mining in Relation to the Development 
of Civilisation, Dr. T. A. Rickard, 2 vols. (Review), 
743 ; Ancient and Modern, Dr. S. Zuckorrnan, 367 ; 
Constitution and Temperament in, K. H. R. Edwards, 
832 ; The Inequality of, and other Essays, Prof. 
J. B. S. Haldane (Review), 529 ; The Races of, 
Differentiation and Dispersal of Man, Prof. R. B. 
Bean (Review), 712 

Managerial and Administrative Problems, Study Group 
on, 719 

Manchester University : Prof. I. M. lieilbron appointed 
professor of organic chemistry ; retirement of Dr. J. 
Prescott and J. Winterhol tom, 772 ; Dr. M. Polanyi 
appointed professor of physical chemistry in, 902 
Manihiki and Rakalmnga, Cook Islands, Ethnology of, 
To Rangi Hiroa (Dr. P. H. Buck), 688 
Mankind, The Proper Study of, B. A. Howurd (Review), 
676 

Manure, Distribution of, 445 

Maps, Reproductions of Early Engraved, 2 : English 
County Maps in the Collection of the Royal Geo¬ 
graphical Society. With Introduction and Notes by 
E. Hoawood (Review), 530 

Marble, Solution of, in Acids, Velocity of, W. Jacek (3), 
887 

Marcapata Valley, Eastern Peru, Geology of the, J. A. 
Douglas, 70 

'March Brown’ of the Angler, The, 481 
March Winds, 286 

Marianas Islands, Archtnology of the, Lauru Maud 
Thompson, 623 

Marino Fishes, Low Temperatures cause Mortality 
amongst, 373 

Market Gardening, Recent Developments in, 395 
Marmite, Medicinal and Dietetic Value of, 016 
Marquesan Inflects, I, 023 

Marquis, The, and the Land Agent, Prof. G. N. Watson, 67 
Marrubiine, New Method of Preparing, L. J. and F. 
Merrier, 143 

Mare : Canals on, H, B. Brydon, 518 ; Planet, The Minor 
Details of. Dr. E. M. Antoniadi, 802 ; Recent Obser¬ 
vations of, Dr. R. L. Waterfield, 845 
Mathematical Association, Annual Meeting of the, 67 
Matrices and Continued Fractions, Prof. H. W. Turnbull, 
922 

Maya and Aztec, Gods of, J. E. Thompson, 171 
Mayas, Sacred Sandstone of the, Prof. T. D. A. Cockerell, 
666 

Mayflies and Man, 701 
May Sunshine, 629 

Maze, Symbolism of the, W. F* J. Knight, 98 
Mechanics and Acoustics, Physical Principles of, Prof. 
R. W. Pohl. Translated by Winifred M. Deans 
(Review), 320 


Medical: Biography (Review), 40 ; Research Council and 
the Rockefeller Foundation, award of travelling 
fellowships to H. W. Fullerton, Miss M. H. Roscoe, 
Dr. D. Sheehan and Dr. D. Zuckerman, 907 
Medieval Faith and Fable, Rev. Canon J. A* MacCullooh 
(Review), 80 

Mediterranean Region: The Geography of the, Its 
Relation to Ancient History, Prof. Ellen Churchill 
Semple (Review), 317 
Memory, Experiments on (Review), 809 
Mercury, Visible Triplet Lines of. Band Spectra which 
Appear Near, E. Matuyama, 58 
Mesolithic Age in Britain, 32 

Metals in very Thin Plates, Reflecting Power of, P. Rou&rd, 
36 

Metamorphism : a Study of the Transformations of Rock 
Masses, Dr. A. Harker (Review), 310; in Rocks, the 
Process of, Prof. P. Niggli (Review), 310 
Meteor Craters, Prof. F. A. Melton and W. Schrievor, 
100 

Meteoric Craters, Dr. L. J. Spencer, 172 
Methylnomarcotino, Glycuronic Acid, and Vitamin C, 
W. J. Dann, 24 

Mexico and Guatemala, Recont Discoveries in, 101 
Medianik und Akustik, Einfiihrung in die, Prof. R. W. 

Pohl. Zwoito A ullage (Review), 568 
Mechanical Transport in India, Col. F. P. Barnes, 578 
Mcchanik, Handbuch der physikalischen und technisehon. 
Herausgegebon von Prof. F. Auerbach und Prof. W. 
Hort. Band 3 : Stutik und Dynamik elastisehor 
Korpor nebst Anwendungsgebieten, zum Gebrauch 
fur Ingenieure, Physiker und Mathematiker. Band 
4, HOlfte 1 : Lief. 1. Lief. 2. Band 4, Hftlfto 2: 
Tochnische Physik dor feston KOrpor, zum Gebrauch 
far Ingenieure, Physiker und Mathomatikor (Review), 
748 

Medical : Education, Methods and Problems of, Vol. 21, 
441 ; Rosearch Council : Sir Thomas Lewis appointed 
a member of the, 681 ; Report of the, for the year 
1931-1982, 753; in Great Britain, 753 
Medicine ; Man and, an Introduction to Medical Know¬ 
ledge, Dr. H. E. Sigerist. Translated by Margaret 
Galt Boise (Review), 894 

Melanogonesis, Biological Signification of, E. Friedhoim, 
483 

Melanuphore Reactions, Cellular Transmission of Neuro- 
humoral Substances in, G. H. Parker, 776 
Molchett Medal of the Institute of Fuel, award of the, to 
Sir John Cadraan, 581 
Membrane Equilibria (Review), 859 
Mendel medal of Villanova College, award of the, to 
Prof. H. S. Taylor, 759 

Mendelian Factors in Quantitative Inheritance, Number 
of. Dr. R. A. Fisher, 400 

Mental Deficiency Practice; the Procedure for the 
Ascertainment and Disposal of the Mentally Defective, 
Dr. F. C. Shrubsall and Dr. A. C. Williams (Review), 
456 

Mercury : Hornsby’s Observations of, 406 ; Arc Recti¬ 
fiers, 54 ; Fulminate, Thermal Decomposition and 
Detonation of, Prof. W. E. Garner and H. R. Hailes, 
286 

Merget's Phenomenon, Production of, by d’Arson valisa- 
tion with Short Waves, H. Bordier, 375 
Mesopotamia, Northern, Excavations in, 685 
Metallic: Neodymium Froe from Iron and Silicon, 
Preparation of, F. Trombe, 596 ; Objects in Museums, 
Preservation of. Dr. A. Scott, 906 
Metals : and Civilisation (Review), 743 ; Cold Working of, 
Energy absorbed in the, Rosenhain and Stott, 769; 
in the Service of Human Life and Industry, Sir 
Harold Carpenter, 733; Institute of, election of 
officers, 467 ; Journal of the, Vol. 49. Edited by 
G. Shaw Scott (Review;), 187 

Meteor Crater: Age of, Prof* K. Blackwelder, 404; 

Arizona, D. M. Barringer, 579 
Meteoric Irens and Silica-Gloss from the Meteorite Craters 
of Henbury (Central Australia) and Wabar (Arabia), 
Dr. L. J. Spencer, 250 
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Meteorite : Sears in Carolina, Probable* F. A. Melton and 
W. Schriever, 624 ; The Great Siberian, 614 
Meteorological: Data, Correlation of, Sir Gilbert Walker, 
284; Records ot Southport, 199 
Methane : Action of Steam on, C. Matignon and M. S6on, 
216 ; Halogen Derivatives of, Inna-red Absorption 
Spectra of some, J. Lecomte, 738 
Methionine in Wool, J. Barritt, 689 

Methylene Blue, Reduction of, by an Endomycea at the 
expense of its Endocellular Hydrogen Donators, 

F. Chodat and M. Junquera, 815 

Metrology by Light Waves at the National Physical 
Laboratory, 192 

Metropolitan-Vickers Electrical Co,, Ltd. : Representa¬ 
tives in Russia, 428; the Research and Testing 
Departments of the, 126 ; 049 
Mexican and Ecuadorian Copper and Bronze Axes, M. A. 
Clement, 279 

Mexico’s “Houses of the People”, 557 
Mice under Continued Treatment with CEstrin, Some 
Effects Obsorved in, H. Burrows, Prof. E. C. Dodds, 
and N. M. Kennaway, 801 

Microscope: Evolution of the, R. S. Whipple (Review) 
219 ; The History of the, compiled from original 
instruments and documents, up to the introduction 
of the Achromatic Microscope, Dr. R, S. Clay and 
T. H. Court ( Review ), 219 

Middlesex in British, Roman and Saxon Times, Sir 
Montague Sharpe. Second edition ( Review), 677 
Migration from and to Great Britain, H. Leak and T. 
Priday, 125 

Milk : the Colloidal Calcium Phosphate of, G. T. Pyne 
and J. J. Ryan, 35 ; the Freezing-Point of, G. W. 
Monier-Williams, 702 ; Report of the Reorganisation 
Committee for (Ministry of Agriculture and Fisheries), 
605 ; Supply, Agriculture and, Prof. H. E. Arm¬ 
strong, 005 

Milne’s Thoory of the Expansion of the Universe, Dr. 

G. C. McVittie, 533 

Mind-Body Relation, Absurdity of any. Dr. C. S. Myers, ] 
579 ! 

Mindouli-Minos Region, Stratigraphioul Study of the, H. j 
Lagotala, 144 

Mineral Oils, Dewaxing and Acid Refining, Dr. N. O. 
Backlund, 31 

Mineralogy : A Textbook of, with an extended treatise on 
Crystallography and Physical Mineralogy, Prof. E. S. 
Dana. Fourth edition, revised and onlargod by 
Prof. W. E. Ford (Review), 318 
Miner’s Nystagmus, Third Report on, 394 
Minos : Roof Falls in, Prevention of, 140 ; Underground 
Lighting in, R. H. Campin, 466 
Mining: ana Metallurgy, Institution of, award of the gold 
modal to Sir John Cadman, 432 ; Institute of Scot¬ 
land, C. A. Carlow elected president of the, 650 
Minnesota Pleistocene Homo , A. E. Jenks, 739 
Mistral, Greatest Strength of the, 338 
Mites of Fruit Trees, A. M. Massee, 136 
Mitochondria, Fixation of, J. H. Davie, 69 
Mitogenetische Strahling, Die, zugleioh zweiter Band der 
“Problem© der Zellteilung”, Prof. A. Gurwitsch. 
Unter Mitwirkung von Lydia Gurwitsch (Review), 
79 

Mixtures of Substances of Large Electric Moment, Mag¬ 
netic Susceptibility of some, J. E. Garasen, 523 
Molecules : of Intermediate Complexity, Kinetics of the 
Decomposition of, C. N. Hinshelwood and C. J. M. 
Fletcher, 24; Simple, and Elementary Processes, 
Prof. A. J. Allmand, 173 
Mole’s Winter Store of Earthworms, 285 
Mollusca, The British Marine, R. Winokworth, 334 
Molybdenum, Distribution of. Dr. W. A. Roach, 202 
Monte Rosso di Verra, Mineral Deposits of, T. Carpanese, 

„ 775; (2), 924 

Moon : New, An Early Observation of the, 100 ; Partial 
Eclipse of the# Sept, 14, 1932, Photometric Study of 
the, F. Link, 179 

Moon** Shadow on the Earth, Photographing the, W. M. 
Browne, 697 


Momington Earth Tremor of Sept. 3, 1932, W. M. Holmes, 
71 

Motor Car Lights on the Road, Dr. Dickinson, 20 
Mousterian Ago, A Spear-Point of Bone of, Abb4 Breuil, 
Dr. H. Martin, 53 

Mole, Captive, Observations on a, L. E. Adams, 466 
Mollusca, Spawning in. Spring Outburst of, 446 
Morphology, The Old, and the New, Dr. H. Hamshaw 
Thomas, 47 

Mother-Tongue in India, Use of the, 444 
Mottramit© and Paittaciinite, Identity of, with Cupriferous 
Descloizite (Cuprod-Escloizite), F. A. Bannister, with 
chemical analyses by M. H. Hey, 250 J 
Mucor , Biometric Researches on the Spores of, W. 
Schupfor, 483 

Murray, John, Expedition, The, Prof. J. Stanley Gardiner, 
640 

Muscular Work, Fatigue and Recovery, G. P. Crowdon 
(Review), 321 

Museums : of British Territory and the Mediterranean, 
430 ; of Canada, 84 

Musk : -Rat in Britain, The, Prof. J. Ritchie, 385 ; -Rats 
at the London Zoo, 755 

Mussel, Strange Spatfall of the Common, on the Common 
Cockle, Prof. J. H. Orton, 513 
Mutations, Spontaneous. Origin of, M. Navoshin, 436 
Mutsu Bay, Tintinnids of, 695 
Myeorrhiza on Conifer Roots, 176 

Mycorrhizal Thoory, Objections to the, J. CostanLin, 
447 


! Nationalism and Academic Freedom, 853 

National : Physical Laboratory, Collated Researches of 
the. Vol. 23, 162; Now Radio Department of 
the, K. A. Watson Watt appoint<id superintendent, 
720 

Native Rciserves, Gold in Kenya and, 37 
Natural History : intensive. Prof. E. J. Salisbury (Review), 
343 ; The Standard, from Anueba to Man, G. J. 
Arrmv and others. Edited by W. P. Pycraft ( Review), 
162 

Naturalist , resignation of T. Sheppard of editorship of the, 
304 ; The, and the Country Side (Review), 636 
Naturwiesenackaftcn, Die (birthday of Dr. Arnold Ber¬ 
liner), 127 

Natuna Islands, Birds of the, H. C. Oborholsor, 207 
Naturae, Vox, E. Terbea (Review), 49) 

Naval Architects, Institution of: award of premium to 
Dr. G. Kempf and H. Lorbs, 164 ; Lord Stonehaven 
nominated as president of the, 432 
Navy, Health of the, 1931, Vioe-Adm. R. St. G. S. Bond, 
906 

Nebulosity Surrounding a Nova, Illumination of, B. M. 
Peck, 808 

Nematodes, Parasitic, Cultivation of, G. Lapage, 583 
Neodymium-Samarium Fractionation, Radioactivity of a, 
M. Curie and S. Takvorian, 702 
Neolithic Fortress, Late, Homolka, Bohemia, V, J. 
Fewkos, 207 

Neon Discharge Tubes, Behaviour of, in a Flashing 
Capacity Circuit by Means of a Cathode Ray Oscillo¬ 
graph, J. H. J. Poolo, 35 

Neoteny and Pedogenesis, Meaning of, G. E. H. Foxon, 93 
Nerve : Action of Quaternary Ammonium Salts on, S. L. 
Cowan, 668; Impulse, Nature of the. Prof. A. V. 
Hill, 233; 497; 501 ; Mitogenetic Radiation of, 
Dr. A. Gurwitsch, 912 
Nesting Season, Opening of the, 445 
Nettle, Stinging, Eradication of the, G. H. Bates, 208 
Neural Energy Constant: The, A Study of the Bases of 
Consciousness, Dr. J. Bostock (Itettieto), 80 
Neuro : Humoral Mechanisms, Prof. R. J, Brooklehurst, 
66; -Muscular Junction, the, and Curare, Tudor 
Jones, 693 

Neuton, The Neutron and, The New Element of Atomic 
Number Zero, Prof. W. D. Harkins. 23 
Neutral Aryl Sulphites, Reaction of Phosphorus Penta- 
chloride on the, P. Carre and D. Libormann, 667 
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Neutron : and Neuton, The, The New Element of Atomic 
Number Zero, Prof. W. D. Harkins, 23 ; and Proton, 
* Law of Force between, E. C. Pollard, 814 ; Chemical 
Nature of the, P. Achahne, 569; Proton, and 
Positron, Dr* N. Thon, 878 ; The, Dr. J. Chadwick 
(Bakerian lecture), 794 

Neutrons : Dr. D. Meksyn, 366; Conditions of Emission 
of, by the Action of a-Particles on the Light, Elements, 
Mine, Irfcno Curie and F. Joliet, 447 ; Emission of, 
by Aluminium under the Action of the a-Portioles, 
P. Auger and G. M. Herzen, 523 
New Britain, 358 

Newfoundland: Fishery Research in, 918; Ice off, 
409 

New South Wales : Association of the Tertiary Alkaline 
Rocks of, with late Tertiary Tectonic Lines, C. A. 
Sussmilcht 067 ; Linnoan Society of. Prof. A. N. 
St. G. H. Burkitt elected president of the, 759; 
Minoralogy of the Norrabeen Series of, Alma G. 
Culey, 523 

New Year Honours, 17 

New Zealand, Trout Fishing in, Prof. E. Poroival, 163 
Niari: Limestones of, Continental Formation Subjacent 
to the, H. Lagotala, 851 ; Stratigraphic Scale of the, 
H. Lagotala, 215 

Nickel : and Nickel-Chromium Alloys in the Neighbour¬ 
hood of their Curie Points, Measurements of the 
Thermoelectric Powers of, A. W. Foster, 814 ; Salta, 
Electrolysis of* Influence of the Magnetic Field on 
the, H. Forestier, 70 

Nicotine, the Toxic Action and Elimination of, N. 

Sabatuoci (1-2), 483 
Niger, Barrages on the, 460 
Nigeria, Census of, S. M. Jacob, 610 
Nile Flood, 921 

Niobium, Determination of, by Orthoxyquinoline, P. Sue, 
738 

Nitrates in the Soil, Distribution of, and Root Develop¬ 
ment in Coffee, V. A. Beckloy and F. McNaughtan, 
878 

Nitrobenzene, Debye's Dispersion of, Prof. R. Weigle and 
R. Luthi, 327 

Nitrogen ; Dioxide, Infra-Rod Absorption Spectrum of, 
C. R. Bailey and A. B. D. Cassie, 239 ; Dioxide Mole¬ 
cule, Form and Vibrational Frequencies of the, C. R. 
Bailey and A. B. D. Cassie ; R. Schaffert, 910 ; Fix¬ 
ation in the Genus Lolium , R. Brown, 169 ; Organic, 
Estimation of, in the presence of Nitrates by 
Kjeldahl’s Method, R. Camhier and L. Leroux, 179; 
-Uptake of Plante, Prof. A. I. Virtanen, 534 
Nitrogenous Manuring of Legumes, H. Burgevin, 660 
Nitrous Oxide : and Carbon Dioxide, A Bomb Calorimeter 
Determination of the Heats of Formation of, R. W. 
Penning and F. T. Cotton, 446 ; in the Glow Dis¬ 
charge, Dissociation of, E. A. Stewardson, 304 
NO, : Extension of ,th© Visible Absorption System of, 
to longer Wave-lengths, J. Curry and Dr. G. Horz- 
berg, 842; Molecule, Form end Vibrational Fre¬ 
quencies of the. Dr. L. Harris, W. S. Benedict and 
G. W. King. 621 

Nomogram : The, The Theory and Practical Construction 
of Computation Charts, H. J. Allcock and J. R, 
Jones (Review), 785 

Non-Linear Equations of the Elliptic Type, G. Uiraud, 
216 

North : Atlantic Gale, 18 ; China Amphibia and Reptiles, 
Handbook of, Dr. Alice M. Boring, C. C. Liu, and 
8. C. Chou, 304 

Northern Lights : The Official Account of the British 
Arctic Air-Rout© Expedition, 1930-1931, F. S. 
Chapman, and others (Review), 317 
Norton, Thomas, and the ,( Ordinall of Alchimy”, Dr. 
E. J. Holmyard, 520 

Norwegian: Antarotio Expedition, Capt. H. Bluer- 
Larsen, 301 ; Oyster PooIb, T. Gaarder and R. 
Sp&rck, 800 

Nova: A Remarkable Short-Lived, Delporte and Arend, 
653 ; of March 20, Dr. Kukarkin, 690 ; Phenomenon, 
Frequency of the, C. Lbnnqvist, 04 


Nuclear : Potential Barriers, Heights of, E. C. Pollard, 
97; a-Particles, Fundamental State of, Dr. G. 
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517 

Remembering : a Study in Experimental and Social 
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S. R. Detwiler, 739 

Salmon : Fishing, E. Taverner, and others (Review), 42 ; 
Hatching and Salmon Migrations, Dr. W. L. Calder- 
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at the, 429; Tabular Data of (Review), 892 
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Seeds: Germinating, of Piaum sativum and Triticum 
vulgar e, Influence of certain Chemical Agents on the 
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son, 94 

Sheffield University : Dr. G. A. Clark appointed professor 
of physiology, W. R. Maddocks looturer in metal¬ 
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R. Berthon, 106 ; in the Organism and the Siliceous 
Particles of the Blood, L. Lemarte and E. Kahane, 
523 ; Volatile Transport of, J. W. Greig, H. E. 
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Kayo and G. C. Sharratt, 338 ; The World of. Sir 
William Bragg (Review), 800 
South Africa : Geology of, Dr. S. H. Haughton, 024 ; 
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Prof. H. L. Hawkins elected president for 1934, 920 
Soviet Education, The Broad Highway of, C. A. Harrison, 
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the Width of the lines of Stellar Hydrogon, P. Bossier, 
483; A Variable, with Eclipses of Short Period, R. 
Tremblot, 815 

Stars : Class Be, Suggosted Mechanism of, D. B. 
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86on, 523 ; -Jot Operated Air Ejectors, F. R. B. 
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Sturgeon, Spawning-time of the, 812 
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Sudan : Anglo-Egyptian, Fossiliferous Siliceous Boulders 
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S. Sharan, 803 

Surface: Catalysis (Review), 150; Tension and its 
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Bateman ; Prof. E. T. Whittaker, 472 
Symmetry, Determination of, A Possible Source of Error 
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A MONO the misfortunes of this present age are 
the tendencies of the Press to seize on the 
sensational in the business of science, and of the 
public to expect such sensational pronouncements. 
This, equally with the absence of an adequate 
scientific element in our general educational 
system, of which the first is indeed a consequence, 
is mainly responsible for the general failure to 
understand the scientific spirit and the place of 
scienoe in our civilisation. 

Unquestionably, extravagant claims have been 
made alike regarding the contribution of scienoe 
to general welfare and the part which men of 
science have to play in the State and in the general 
life of the community, and suoh claims have done 
great disservice to the cause of scienoe. The 
evidence, however, does not indicate that in the 
main such claims have emanated from s ci entific 
workers themselves. They have more frequently 
been due to the journalistic quest for the sensa¬ 
tional, to the quotation of impressive passages in 
the utterances of a man of scienoe apart from 
the qualifying context. Of this danger the treat¬ 
ment recently accorded to a scholarly address by 
Prof. A. Findlay to a joint meeting of the Man- 
ohester chemical societies is a pertinent illustra¬ 
tion. Under the headlines of “A Rebuke to 
Scientists” it is hard to recognise the thought- 
provoking address of Prof. Findlay with its wide 
sweep and philosophic temper, recalling at times 
the presidential address of General Smuts to the 
British'Association in 1931. Prof, Findlay stressed 
the idealistic value of science rather than its 
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material results and suggested that the real claim 
of science to a wider recognition and cultivation 
in the community is based on such values. The 
spirit of science, as expressed in the quest for 
truth, is an essential element complementary to 
beauty and goodness in the perfecting of humanity, 
and its inculcation should form an essential 
element in our system of education. 

This plea for science as an essential element of 
culture and not as part of a technical training 
was, however, ignored by those who fastened 
on his refutation of the claims of scientific workers 
to a privileged position in national administration. 
Unfortunately, Prof. Findlay himself made one 
or two incautious remarks which have tended to 
offset his admirable presentation of a point of 
view which scientific workers themselves have 
often been prone to overlook, owing to the wide¬ 
spread neglect of the teaching of the philosophy 
of science or the scientific outlook in the universi¬ 
ties. Few scientific workers with any experience 
of industry would, for example, care to endorse 
the statement that, so far as industry is con¬ 
cerned, the battle for scientific control is already 
won. The position of the Cotton Industry Research 
Association in the very city in which the lecture 
was delivered should have been sufficient reminder 
of how very far we are yet from a general accept¬ 
ance by industry of the importance of research 
as an essential element in industrial efficiency and 
advance. Similarly, so far as national adminis¬ 
tration is concerned, without pointing to a host 
of matters in which the neglect of technical factors 
and scientific opinion has been conspicuous, it is 
sufficient to recall that the report of the Bridgeman 
Committee on the Post Office issued recently 
was the first, public inquiry committee to give 
full recognition to the scientific expert in the Civil 
Service scheme of things. Only in this report 
was it recognised officially that the scientific 
expert is entitled to participate on level terms 
with the administrative expert and the financial 
expert in the formulation of policy. 

If the principle has been conceded, the applica¬ 
tion here and elsewhere has yet to be worked 
out, and those who most welcome Prof. Findlay’s 
insistence on the cultural value of Bcience will most 
regret his untoward suggestions regarding the 
capability of men of science for administrative 
work or the extent to which they have been 
accepted in such positions. While Prof. Findlay’s 
protest against the mechanisation of industry and 
his warning against the dangers of materialism 


and an exoessive emphasis on mechanical efficiency 
will be warmly welcomed, the influence of science 
on industry has scarcely been either so materialistic 
or so mechanising as he implies. On the contrary, 
the application of scientific methods of manage¬ 
ment characteristic of large-scale industry pays 
an attention to the human factor which was 
formerly rarely encountered. The results which 
have attended the investigations of the National 
Institute of Industrial Psychology or of the 
Industrial Health Research Board already attest 
the humanising effect which applied science can 
exert on industrial conditions. Moreover, the 
increasing attention which is being directed to 
the theory of management has already emphasised 
the importance to efficient administration of 
encouraging the development of individual respon¬ 
sibility, the expression of personality and the 
organisation of the team spirit. 

It is indeed here that Prof. Findlay’s address 
is most open to criticism. So far from human 
nature being intractable to the scientific method, 
the evidence suggests that one of the most urgent 
needs of to-day is an adequate attack on the 
social sciences and a determined attempt to place 
sociology, economics, psychology on a really 
scientific basis. Much patient research in anthro¬ 
pology and human biology will be required before 
this can be achieved, and it is highly probable 
that the most important contributions of science 
to human welfare during the next few decades 
will come from such fields as these, which enable 
us to understand and interpret more accurately 
the human factor and our social, eoonomic and 
industrial problems. 

Apart altogether from these considerations, 
Prof. Findlay’s dislike for extravaganoe has led 
him to overlook the essential challenge presented 
by such spokesmen as Sir Alfred Ewing and 
Prof. Miles Walker. The failure of our present 
administrative methods to which our economic 
and international difficulties bear witness, and of 
which the bankruptcy of the Disarmament Con¬ 
ference is a recent example, had led many others 
besides men of science to wonder whether 
methods in which action is determined less 
by political prejudice than by dispassionate 
analysis of the ascertained facts may not offer 
better hope of success. The disposition to accept 
the leadership of science is prompted by a growing 
realisation of the extent to which scientific and 
technical factors enter into all our problems in 
this scientific age and that, if such factors are 
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only one aspect of our problems, they present 
an aspect which demands accurate assessment and 
intelligent action if disaster is to be avoided. 

This point of view does not suggest that 
numerous other considerations are not involved 
in an administrative decision. It does, however, 
contend that the scientific worker who possesses 
administrative ability as well as the capacity to 
assess the technical facts is at least as likely to 
arrive at a sound decision, os those without such 
scientific knowledge and training, and that the 
openmindedness and willingness to face change 
associated with the scientific outlook is an im¬ 
portant and hopeful element at the present time. 
The situation is so serious that accepted doctrines 
in finance, economics, politics are being questioned 
and must stand their trial as every scientific 
theory has to do in the advance of science. 

Scientific management stands essentially for the 
substitution of exact scientific knowledge for 
opinions or rule of thumb methods, and not for 
the disregard of essential elements in a problem, 
whether those elements are or are not what is 
usually described as technical. 

Even in industry, such exact scientific know¬ 
ledge involves to an increasing extent a re¬ 
examination of the whole of our economic and 
indeed of our political machinery and ideas—a 
re-examination conducted much in the spirit of 
an engineer faced with a problem in factory or 
office management and concerned solely with the 
issue of improving those arrangements so as to 
secure a higher standard of living for the com¬ 
munity. The world believes that the advancement 
of objective and exact knowledge is inevitable and 
ultimately beneficial and that the problems of 
distribution and finance, for example, so long 
treated in haphazard and fatalistic fashion, will 
yield to exact knowledge. 

It can accordingly scarcely be questioned that 
in the modem State the scientific expert will 
occupy a position of increasing responsibility, and 
the security of our civilisation largely depends 
upon the efficiency and expedition with which 
methods are worked out for permitting his effective 
participation in publio as in industrial affairs. 
Possibly the solution ma^ be found along lines 
visualised by General Smuts, and the nations 
learn to look to the organised system of the expert 
report and accept as a matter of course, just as 
judicial decisions are accepted, the authoritative 
and impartial lead which it gives. 

An important factor, however, is bound to be 


the general outlook of the scientific worker himself. 
His specialist knowledge of one particular field 
must be joined to a sense of values, a wide outlook 
and a public spirit which induce him to place his 
services to a greater extent at the disposal of 
society. In the leisure State there should be no 
room for the excessive specialisation and narrow¬ 
ness of outlook deplored by Prof. Findlay, and it 
should be possible so to re-organise our training 
that the cultural value of scientific thought and 
method is imparted to the student, and the 
tendency of scientific workers to regard only 
their special field from a scientific point of view 
counteracted. Only as scientific workers are pre¬ 
pared to regard the whole domain of life from & 
scientific point of view and to support as a body 
those who at particular points are seeking to 
extend the application of scientific method and 
the scientific spirit, substituting facts for pre¬ 
judice, opinion or guesswork in determining 
action, can we hope for decisive advance. Both 
the organisation and the functioning of the State 
must become more scientific, impartial, business¬ 
like and less purely political, and the scientific 
expert is unlikely to receive his fitting place in 
the new order without organised support from his 
fellows as well as keen and intelligent criticism. 

Prof. Findlay has done well to remind us that 
science is more than a body of results and truths. 
Great as are the benefits which mankind has 
derived from scientific discoveries, from the new 
knowledge which science has made available, there 
are greater services to be rendered. Science has 
yet to teach man how to use that knowledge, to 
impart generally that attitude, outlook or method 
of acquiring knowledge which is essential if man¬ 
kind, individually or collectively, is to adapt 
himself to the now conditions. Soienoe alone, 
indeed, will not save mankind from disaster, 
invaluable as can be its contribution to the funda¬ 
mental thinking required. But the balanced 
wisdom and judgment so imperatively demanded 
to-day con only be attained as science is regarded 
not as a storehouse of faots to be consulted from 
time to time but as one of the great human 
endowments, to be ranked with art and religion, 
and the guide and expression of man's fearless 
quest for truth. This outlook can only reoeive 
adequate recognition as more and more in their 
own personality scientific workers exemplify the 
unifying power of the spirit of scienoe and its 
contribution to the ordering of every sphere of 
conduct on a basis of truth and not prejudioe. 
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Properties of the Atom 

The Interpretation of the Atom . By Prof. Frederick 

Soddy. Pp. xviii+365-f20 plates. (London: 

John Murray, 1932.) 21$. net. 

EW discoveries, if any, have influenced so 
rapidly and deeply physics, chemistry and 
many kindred sciences as that of the spontaneous 
disintegration of radioactive elements. The 
development following this discovery attracted 
also the lay mind, which was struck by the idea 
of evolution of inorganic matter and by the far- 
reaching conclusions in the field of geology and 
cosmology, to which the application of the science 
of radioactivity led. The layman’s interest was 
enhanced by the spectacular sides like that of 
electroscopic discharge at the approach of the 
experimenter carrying radium in his pocket or 
suitcase, by the radium clock, and, by no means 
least, by the possibility of the medical application 
of radium rays against both tedious and fatal 
diseases. 

The general reader interested in the great 
advances in our knowledge of the nature of matter 
and its manifold applications has every reason to 
be highly indebted to Prof. F. Soddy for his 
“Interpretation of Radium”, first published in 
1909. It is a most instructive task to compare 
the above mentioned book with “The Inter¬ 
pretation of the Atom”, prepared by Prof. Soddy 
to take the place of the first mentioned volume, 
which has long beon out of print. Even the 
reader familiar with atomic physics and chemistry 
will be struck when reading this account of the 
unparalleled progress made by these sciences in 
the last three decades. Part I deals fully and 
systematically with the remarkable series of 
spontaneous disintegration of the atom, while in 
Part II the general progress of atomic chemistry 
is discussed. A chapter on cognate geological and 
astronomical aspects and the cosmic radiation 
concludes the volume. 

Prof. Soddy is known as a thinker and writer 
of unusual originality, who does not hesitate to 
oppose himself, even to ideas accepted by most 
of his contemporaries—-a characteristic quality 
which, coupled with genius and lucidity, is 
undoubtedly responsible for his greatest achieve¬ 
ment, the introduction of the conception of 
isotopes. The reader will therefore not be 
astonished to find Prof, Soddy in pronounoed 
opposition to the mathematical presentation of 
physical theories in the age of great successes of 
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quantum mechanics, and to learn that he is not 
among those who can “bow down and worship 
the square root of minus one**. “The Interpreta¬ 
tion of the Atom*’ is primarily intended for the 
general reader, but it will undoubtedly prove to 
be a helpful guide to scientific students of all 
grades ; while the man of science interested in 
the history of this subject will also find matter 
of interest to him. 

The development of scientific thought and 
progress often follows roundabout paths, which 
even the onlooker has difficulty in following; 
not a few scientific workers are inclined, therefore, 
to the view that the official history of the develop¬ 
ment of scientific thought not seldom differs 
materially from the actual course of events. Two 
examples may be cited, Bohr's fundamental 
conception of the atomic structure, and the 
development of the notion of atomic numbers, 
both outstanding events in natural philosophy, 
and the development of which are usually 
described in a way which differs materially from 
the actual facts. We mostly read that Bohr's 
conception was due to the effort to explain the 
appearance of spectral aeries. It would go too 
far to pretend that Bohr (who not long before 
passed his examination with first class honours) 
would not know of the existence of spectral series, 
but these were certainly not in the forefront of 
his thoughts when he first embarked on the 
philosophy of the atom. It was only at a later 
date, that in discussing experimental results 
obtained by one of his Copenhagen colleagues, he 
noticed the possibility of applying his new con¬ 
ception to explain the appearance of spectral 
series. 

The actual development was as follows. Bohr 
was deeply struck by Rutherford's conception of 
the nuclear atom, realising simultaneously, how¬ 
ever, the impossibility of reconciling this con¬ 
ception with the requirements of the classical 
theory of radiation. The most direct step would 
have been to discard Rutherford's conception; 
Bohr chose another path and introduced Planck's 
quantum idea in place of the classical conception, 
when interpreting the stability of the nuclear 
atom. By doing so was led at once to the 
fundamental distinction between the nuclear and 
electronic properties of the atom, to the identity 
of the atomic number and nuclear charge and also 
to the conclusion that the emission of the 
disintegration {3-particles has its origin in the 
nucleus. The latter led him to the conclusion 
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that, far example, when an atom of thorium loses 
consecutively one «- and two (J-partioLes, the 
thorium atom reappears, and he arrived thus at 
the displacement laws, as a special case of a much 
wider generalisation. Bohr discussed this result 
widely without publishing it. These laws were, 
as is well known, published later by different men 
of science as an empirical summary of the experi¬ 
mental results of Fleck and others. That the 
sequence of the elements in their natural system, 
that is, the atomic number, is identical with the 
number of the nuclear charge, was published by 
Bohr at an early date when baaing his first calcula¬ 
tions on the assumption that the hydrogen nucleus 
has one, the helium nucleus two, elementary 
charges, and so on. 

The above narrative of the introduction of the 
conception of the atomic number would, however, 
not be complete without mentioning that this 
conception emerged, simultaneously with Bohr's 
deductive line of thought, in the Manchester 
physics laboratory on inductive lines. Geiger and 
Marsden checked completely Rutherford's theory 
of large scattering of at-particles and found the 
nuclear charge of gold to be about 100. This 
result was not at all unexpected, as early theories 
of a-ray scattering and stopping had suggested 
already that there should be half as many electrons 
in the atom as its weight. When Moseley started 
his work which became the foundation of a new 
and important branch of physics, the conception 
of atomic number was thus clearly developed. 
We owe to Moseley’s genius a simple method of 
determining the atomic number of each element 
and of fixing exactly the number of elements 
between hydrogen and uranium. From the fact 
that the nuclear charge of gold was found to 
be 100, and also from the chemical evidence, 
it followed already that the number of unknown 
elements could only be a very restricted one. 
The actual number was, however, fixed by Moseley. 

The introduction of the conception of the atomic 
number impressed contemporary scientific workers 
bo deeply that its rival conception, that of atomio 
mass, seemed for a while to be deposed from its 
long reign. Through Aston’s work add the develop¬ 
ment of later yean, contemporary interest is again 
focused on atomic mass and thus equal rights are 
secured for these two fundamental properties of 
the atom. 

Every reader interested in the problems and the 
Progressof natural science will find Prof. Soddy’s 
book most fascinating reading. G. Hbvbst. 


Chromosome Mechanics 

(1) Recent Advances in Cytology. By Dr. C. D. 
Darlington. Pp. xviii + 559 4* 8 plates. 
(London : J. and A. Churchill, 1932.) 18s. 

(2) Chromosomes and Plant-breeding. By Dr. C. D. 
Darlington. Pp. xiv + 112. (London : Mac¬ 
millan and Co., Ltd., 1932.) 7s. fid. net* 

HE discovery that the chromosomes are the 
bearers of the hereditary units (genes) has 
led to a renewed interest in their Btndy by cyto- 
logical methods. There has developed a vast 
literature, much of it based on correlated studies 
of cytology and experimental genetics. Dr. 
Darlington has worked through this literature, 
and has attempted in the larger of the two works 
under notice not only to describe the more im¬ 
portant recent results but also to provide a unified 
general scheme of chromosome behaviour. 

This general scheme is based on several funda¬ 
mental hypotheses. The first of these is that like 
chromosomes (or parts of chromosomes) are 
regularly attracted in pairs, and that the attractive 
force is satisfied when two like parts come together, 
so that more than two are not attracted. This 
leads directly to an interpretation of the difference 
between mitosis and meiosis. At mitosis each 
chromosome is already split into two daughter 
chromatids at prophase. These lie side by side 
and thus satisfy the attractive foroe. At meiosis 
the division is delayed, and attraction therefore 
causes homologous chromosomes to conjugate. 
Division now follows, and there result four 
chromatids instead of two chromosomes; these 
are no longer attracted except in pairs, and at 
each level there results a separation into two 
groups of two chromatids each. Observation 
shows, however, that this separation does not 
occur between the same pairs of strands at each 
level, so that there are ohiasmata, or crossed 
strands, at oertain points. Darlington argues that 
it is these ohiasmata that maintain the unity of 
the quadruple structure until metaphase, and 
thus insure regular segregation. In the absenoe 
of ohiasmata the chromosomes merely fall apart 
into two separate pairs, and these segregate at 
random at the first division. 

According to Darlington, each ohiasma results 
from a crossing over* The initial separation of 
two chromatids from two others is reductions! 
at every level, that is, the two chromatids derived 
by division of a single chromosome always remain 
associated. If two that are not sisters have 
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undergone mutual exchange at a given level! 
there results a chiasma at that level. 

These are Darlington’s main theses ; meiosis is 
mitosis with delayed division of the chromosomes, 
chiasmata result from crossing over, and metaphase 
pairing is due to chiasmata that prevent separation 
of divided homologues. He interprets the whole 
range of chromosome cytology and genetics on the 
basis of these views. There is a logical and detailed 
marshalling of an almost overwhelming body of 
evidence, much of it based on Darlington’s own 
novel and extensive investigations. This evidence 
relates not only to careful analysis of the normal 
behaviour of a very wide variety of animals and 
plants, but also more especially to unusual cases 
—polyploids, extra-chromosome types, hybrids, 
and mutant differences in chromosome behaviour. 

The reviewer finds himself strongly inclined in 
favour of two of the main hypotheses—those 
concerning the nature of meiosis and the effect of 
the chiasmata in holding homologues together 
until metaphase. The first of these is contrary to 
the observations of some cytologists, who have 
reported that the chromosomes divide before the 
meiotic conjugation ; but Darlington’s view has 
an attractive logical simplicity that makes it 
difficult to think of the phenomena in any other 
terms. Acceptance of these hypotheses involves 
also acceptance of the more fundamental hypo¬ 
thesis of attraction by twos and not by larger 
numbers. But it does not necessitate acceptance 
of Darlington's interpretation of the origin of 
chiasmata. This hypothesis leads to certain con¬ 
tradictions with the genetic data, which to the 
reviewer seem fatal to the hypothesis. The occur¬ 
rence of regular pairing in the male Drosophila , in 
which there is no crossing over, makes it clear that 
chiasmata are not necessarily associated with 
crossing over—a conclusion avoided by Darlington 
only by the expedient of very special and improb¬ 
able accessory hypotheses. It follows that chias¬ 
mata are not due to crossing over, and one may 
turn to the alternative view, referred to by 
Darlington as the “classical hypothesis". On this 
interpretation the initial separation is not always 
reductional! that is, at certain levels sister chro¬ 
matids separate. If the separation is in different 
planes at successive levels, a chiasma will result 
between these levels. If the initial separations 
are permanent, crossing over will result (after, 
not before, the chiasma is formed), but it is 
possible that, at times, the original separation 
plane may be only temporary, the chiasmata 
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simply unravelling without leading to crossing 
over. On such a basis it appears to be possible to 
give a self-consistent account of the genetic and 
cytologio&l phenomena. 

Evolutionary discussions occupy much space in 
Darlington’s book. His view is that chromosomes 
are especially favourable for the construction of 
evolutionary schemes, because their materials 
control the gross structure of the organism but 
are not themselves controlled by the rest of the 
organism, and for several other reasons. The 
discussion of the evolution of chromosomes and 
chromosome systems is interesting and at times 
stimulating; but to one who has studied the 
period in the history of zoology when the making 
of hypothetical phylogenies was popular, there is 
a familiar sound to the argument. There are 
many who will hope that we are not to see a 
revival of the fashion of constructing elaborate 
hypothetical histories that must for ever remain 
hypothetical. 

This is a difficult book. It is closely argued, and 
so full of facts and ideas as to require slow and 
careful reading. It will be indispensable for the 
student of cytology or genetics, but the more 
general reader will find the smaller book easier to 
assimilate. This, as its title indicates, is written 
for the plant breeder; but anyone interested in 
the new results obtained by the cytological study 
of polyploid and hybrid plants will find here an 
admirable and readable summary. 

A. H. Sturtevant. 

Modem Physic 

(1) The British Pharmacopoeia , 1932 . Published 

under the direction of the General Counoil of 
Medical Education and Registration of the 
United Kingdom. Pp. 1 + 713. (London : 
Published for the General Medical Council by 
Constable and Cq., Ltd., 1932.) 18a. fid. net. 

(2) The Extra Pharmacopoeia of Martindale and 1 
Westcott. Revised by Dr. W. Harrison Martin- 
dale. Twentieth edition. In 2 vols. Vol. 1. 
Pp. xlviii + 1210. (London : H. K. Lewis and 
Co., Ltd., 1932.) 27a. fid. net. 

(1) / T*HE duty of preparing “The British 
A Pharmacopoeia" was laid upon the 
General Medical Council by the Medical Act of 
1858 and the Medical Council Act of 1862. Since 
then five pharmacopoeias have been issued at 
irregular intervals varying from three to eighteen 
years. The present issue is the sixth and in future 
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revision will take place every ten years. It is 
explained in the preface that the ‘‘Pharmacopoeia” 
includes only the more important “standard 
articles, which are in use throughout the Empire” 
and with characteristic British elasticity in 
governance, provision is made for the issue of 
supplements or addenda by Governments of over¬ 
seas parts of the Empire, who may desire to 
sanction the use of drugs with a local reputation. 
This is a happy solution of a long-standing 
difficulty. 

The Commission upon which the actual work 
of preparing the “Pharmacopoeia” devolved, was 
assisted in its labours by a group of sub-committees 
on clinical medicine, pharmacy, pharmacology, 
pharmacognosy and pharmaceutical chemistry, 
whilst the decision for or against biological 
standards for ergot, cod liver oil, digitalis and 
stroph&nthus, aracnobenzene derivatives and 
similar products, chemical control of which is 
still doubtful or impossible, necessitated the 
appointment of eight subsidiary committees, one 
for each subject of potential biological standard¬ 
isation. 

The revision of a pharmacopoeia involves three 
branches of work, the elimination of drugs which 
have become redundant or obsolete, the selection 
of such recent contributions to materia medica 
as have found a sure footing in clinical medicine, 
and the definition of each item in the final list. 
In the new “Pharmacopoeia” the omissions are 
far more numerous than the additions. They are 
chiefly galenical preparations, some of which are 
replaced by more modem examples of the 
pharmacist's art, some crude vegetable drugs, a 
number of compounded medicines and a few 
synthetic, pharmaceutical chemicals. No serious 
objection can be raised to any of these omissions, 
especially as the articles concerned will still figure 
in the British Pharmaceutical Codex, the revision 
of which is now in progress. Indeed this process 
of elimination might have been carried further. 
Eucalyptus oil (cineole, 70 or more per cent), 
cajuput oil (cineole, 50 to 60 per cent) and 
euoalyptol (cineole, 97 -5 per cent) are presumably 
all included for the sake of their cineole content, 
this being the component indicated by the pre¬ 
scribed &Bsay, and if bo, two of them are redundant. 

The additions include several well-known alka¬ 
loids, quinidine, ephedrine, ergotoxine and emetine, 
which have found new and important medicinal 
applications since 1914, a number of synthetic 
drugs, including a choice of local anaesthetics, and 


hypnotics and the indispensable antisyphilitios, 
neoarsphenamine and sulpharsphenamine. The 
most notable addition is the group of biological 
products including insulin, liver extract, Schick 
control, Schick test toxin, diphtheria prophylactic, 
antityphoid-paratyphoid vaccine, gas-gangrene 
antitoxin, and antidysentery serum. Apart from 
this biological innovation, it cannot be said that 
any striking change has been made in the list 
of officially recognised drugs. Some notable 
candidates for recognition have probably been 
omitted because they are patented products, 
others because their present reputation may be 
based on pioneering enthusiasm and they have 
still to run the gauntlet of extended clinical trial, 
which will eventually bring them to their proper 
plaoes in practical therapeutics. 

The list of official drugs, which emerges by the 
operation of these two kinds of selection, is essen¬ 
tially a matter for comment by clinicians, but if 
a chemist may venture two opinions upon it they 
are, that the list is what a list of officially- 
recognised drugs should be—safe, sound, and 
not too conservative—and that it is satisfactory 
because due weight has been given to the 
pharmacological and chemical evidence for and 
against each drug. 

It is in the third branch of its labours, the 
definition of the selected products, that the 
Commission has most clearly improved upon 
preceding pharmacopoeias. Much more attention 
is given to tests for identity and for degree of 
purity, to the analysis of chemicals and to the 
assay of potent galenioai and biological prepara¬ 
tions. In the 1914 Pharmacopoeia the appendices 
amounted to over eighty pages : in the new issue 
nearly twice that space is occupied, due mainly 
to the inclusion of more descriptions of biological, 
Chemical and physical methods for the determina¬ 
tion of the quality of drugs, using that term in a 
broad sense. These appendices now form a useful 
and interesting manual of methods of assay, 
which may even find a place for the Pharmacopoeia 
in laboratories not directly concerned with 
medicinal products. 

Daily use of the sixth“ British Pharmacopoeia’* 
will inevitably reveal minor weaknesses, but taken 
as a whole it is a satisfactory and in many ways a 
model contribution to the world’s collection of 
national pharmacopoeias. The nation has every 
reason to be grateful for the labours of tke 
Pharmacopoeia Commission, for the time and 
knowledge which the committees of experts have 
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expended and for the accumulated results of 
technical experience which manufacturers have 
given just as freely. The least it can do in return 
is to provide for that continuity of investigation 
which will lighten the work of preparing the 
Pharmacopoeias of the future. 

(2) When a technical work has reached its 
twentieth edition in the oourse of less than half 
a century, it may be assumed that the author 
knows much better than any merely ephemeral 
reviewer, what his particular public requires and 
in what form to give it to them. This is the case 
of the “Extra Pharmacopoeia’ ’. The book is 
fittingly noticed hore because it provides the 
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medical practitioner with the information he 
needs about the latest developments in thera¬ 
peutics and thus facilitates that extensive clinical 
experimentation with new materia medica , the 
results of which alone oan finally determine their 
real value. It thus serves the cause of medical 
progress and at the same time admirably fulfils 
its main purpose as a handy and singularly 
complete reference book for the multifarious needs 
of the pharmacist and the medical man. In these 
respects the twentieth edition is as good and as 
up to date as its predecessors were in their day, 
and those who know the “Extra Pharmacopoeia” 
need no further commendation. T. A. H. 
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The Outline Series. The Physical Nature of the 
Universe . By J. W. N. Sullivan. Pp. 143. 
Theories and Forms of Political Organisation. 
By G. D. H. Cole. Pp. 160. Modern Theories 
and Forms of Industrial Organisation . By 

G. D. H. Cole. Pp. 159. An Introduction to 
the Study of Sex . By Prof. F. A. E. Crew. Pp. 
160. An Introduction to Psychology. By Prof. 
F. Aveling. Pp. 176. An Introduction to Finance. 
By Prof. T. E. Gregory. Pp. 144. An Intro¬ 
duction to Economics. By Maurice Dobb. Pp. 
143. The Arts of Painting and Sculpture. By 
Roger Fry. Pp. 160. An Introduction to Psycho- 
Analysis. By Prof. J. C. Fliigel. Pp. 159. 
The Theory and Practice of Architecture . By 
Prof. C. H. Reilly. Pp. 144. Principles of Literary 
Criticism . By Prof. Lasoelles Abercrombie. Pp. 
160. (London : Victor Gollancz, Ltd., 1932.) 
Is. 6d. each. 

One of the more hopeful signs, indicating the 
approach of an age in which knowledge and power 
are more olosely and harmoniously related, is the 
reception afforded to the various summaries or 
outlines of modern knowledge which have appeared 
in recent years. The publication in separate parts 
of eleven of the essays by acknowledged authorities 
which formerly appeared as a composite book 
under the title “An Outline of Modem Know¬ 
ledge” is evidence of this demand and the pub¬ 
lishers are to be congratulated on the step they 
have taken in plaoe of issuing a new edition of 
the composite work. 

The publication as individual essays is free 
from several objections which may be brought 
against the combined treatise. The essayB oan 
be seen as the introductory monographs which 
they really are and the impression of a reference 
book is destroyed. The lack of proportion in the 
original book is less conspicuous in the separated 
monographs and could indeed easily be remedied 
by the publication of supplementary volumes to 
fill the more serious gaps, so far as they are not 
found in the reprinted monographs themselves. 


Reviews 

Handbuch der Pflanzenanalyse. Horausgegeben 
von G. Klein. Band 2 : Spezielk Analyse . 
Teil 1 : Anorganische Stoffe; Organische 
Stoffe, /. Pp. xi + 973. (Wien : Julius 
Springer, 1932.) 99 gold marks. 

A knowledge of the constituents of plants is 
becoming both of increasing importance and diffi¬ 
culty, as their number continues to grow, and it is, 
therefore, of value to have a work of reference 
which, on one hand, lists the various products 
according to some logical scheme, whilst on the 
other, it describes the methods for their identi¬ 
fication and analysis. Working in conjunction 
with the index of nearly ninety pages, it is possible 
rapidly to have the requisite information about 
any desired compound. 

The book is necessarily the result of collabor¬ 
ation, no less than twenty-three different authori¬ 
ties being responsible for the several seotions. The 
first quarter of it deals with the inorganic constit¬ 
uents of plants including the nitrogen compounds, 
also the analysis of plant ash and gas : it is done 
with great attention to detail but in a suitably 
concentrated form. Therefollowstheorganio section 
divided up into groups of allied substances as is 
customary : it is this port whioh will be found of 
immense value to all active workers in the domain 
of plant chemistry. 

The matter is highly condensed but contains just 
the information which is usually needed, and the 
text is not overburdened with countless references 
to the original literature, which the seeker must 
find in oertain other works indicated, should he 
require them. Taking the section headed “Phenols” 
for example: the systematic occurrence in indi¬ 
cated plants is given for 61 phenols, 10 quinones, 
11 anthraquinanes. The general properties and 
oolour reactions of phenols are described with a 
note as to the properties and derivatives of each 
individual phenol, the whole giving the complete 
state of knowledge in this particular field, which 
it would otherwise take a great deal of reading to 
survey. 
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Climate: a Handbook for Business Mm, Students 
and Travellers . By Dr. C. E. P. Brooks. Second 
edition, revised. Pp. 199. (London: Ernest 
Benn, Ltd., 1932.) 10s. fid. net. 

An early second edition testifies to the general 
utility of Dr. Brooks’s handbook. All parts of the 
globe are dealt with, and a useful feature at the 
end of eaeh regional division is a table furnishing 
for a number of selected places data of tempera¬ 
ture, humidity, rain, snow and thunder. There 
are very few illustrations, and, perhaps, it is a 
recommendation that the book is not encumbered 
by a lot of commonplace maps and diagrams. 

The treatment is essentially statistical, but Dr. 
Brooks knows his subject too well to allow Jus 
outlook to be blinded by the data which he 
wields. This is an important matter because 
climatology as a science has suffered badly from 
the mishandling or misinterpretation of the very 
data on which it largely depends. 

The book is, however, not so free from loose 
statements as is to be expected in a second edition. 
For example, a statement, to the effect that 
it is the relative humidity which gives the ‘feel’ 
of the air, seems to us to bo faulty. The ‘feel’ 
of the atmosphere is an intricate complex of 
temperature, wind, radiation, moisture and prob¬ 
ably, also, obscure influences like electricity; 
but, so far as humidity is concerned, it is surely 
the absolute humidity or vapour pressure as 
controlling the rate of evaporation from the body 
which is the important factor, not the relative 
humidity except at saturation point with fog. 
Thus on an enervating summer day of high vapour 
pressure the relative humidity is often much lower 
than on a bracing winter day of low vapour 
pressure. L. C. W. B. 

Faith, Hope and Charity in Primitive Religion. 
By R. R. Marett. Pp. vii + 181. (Oxford : 
Clarendon Press ; London : Oxford University 
Press, 1932.) 10s. net. 

Db. Mabbtt’s Gifford lectures for 1931-32, an 
expanded form of lectures delivered under the 
auspices of the Lowell Institute of Boston in the 
previous year, have as their theme the evaluation 
of the religious experiences of peoples of the lower 
culture, or as Dr. Marett prefers to call them, 
savages. It must not be thought, however, that 
Dr. Marett would regard anthropology as one of 
the normative soienoes and that he would attempt 
to apply an ethical scale to primitive ideas of 
behaviour. His evaluation is biological in the 
sense that its aim is to test survival value. The 
various activities of the savage are passed in 
review one by one and analysed with the view of 
the isolation of their emotional content—savage 
religion taking a matter of the emotions rather 
than of inteSeot or of action. Dr. Marett then 
proceeds to show that the religious emotions which 
oolour the whole range of savage activity on the 
whole make for the virtnes or qualities which he 
designate “Faith, Hope and Charity” and regards 


as the effective element in the contribution of 
religion to the advancement and survival of 
man. A brief summary does less than justice 
to the acuity of Dr. Marett’s vision—it may be 
suspected that at times he finds his material a 
thought intractable. Nor is it possible to do more 
than refer to the insight shown in the many 
valuable suggestions on controversial points which 
he throws off, almost casually, in the course of his 
argument. 

Thermionic Vacuum Tubes and (heir Applications. 
By Prof. E. V. Appleton. (Methuen’s Mono¬ 
graphs on Physical Subjects.) Pp. vii-f-117. 
(London: Methuen and Co., Ltd., 1932.) 3s. net. 

The student with a good knowledge of general 
physics will find this volume very helpful in 
studying radio-frequenoy phenomena. Modem 
thermionic tubes have so many important appli¬ 
cations in physics and electrical communication 
that a knowledge of their action and how they are 
constructed is essential to almost every research 
physicist and electrical engineer. The author 
writes carefully and clearly, so the ordinary reader 
easily grasps the laws which govern the emission 
of electricity from hot bodies and how to apply 
Richardson’s formulae to make calculations. He 
then explains the internal action of the two 
electrode tube (diode) and states some of its 
applications. Finally he discusses the three 
electrode tube (triode) and describes its applica¬ 
tions as an amplifier, a rectifier and an osculation 
generator. The book can be recommended to the 
experienced amateur in radio communication as a 
scientific introduction to the subject as well as to 
the physicist and mathematician who intend to 
read the relevant parts of advanced treatises well 
before following up some line of research. 

The Practical Treatment of Diabetes. By Dr. T. 
Izod Bennett. Pp. ix + 107. (London: Con¬ 
stable and Co., Ltd., 1931.) fi s. net. 

This book is a brief and severely practical account 
of the modem method of treating the diabetic. 
References to theory are few and are limited to 
such details as are absolutely necessary to explain 
the therapeutic steps. A short chapter is devoted 
to diagnosis, the second and third to general 
principles of treatment and dieting, the fourth to 
the ubo of insulin, and the remainder of the book 
to complications and special problems and con¬ 
siderations. As described by Dr. Izod Bennett, 
the restoration of a diabetic to such condition that 
he is sugar-free on sufficient diet appears an easy 
matter, and the general practitioner who has not 
had to deal with many cases will learn with sur¬ 
prise that this object oon be attained almost 
invariably within three weeks. How it can be 
done is dearly set out in some fifty pages of this 
book, which, as a practical guide, lacks no essential 
features. Specimen diets during treatment, and 
food tables showing the great • variety finally 
available, ore included. 
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Mount Everest 

By Col. H. L. Cbosthwait, c.i.e. 


M OUNT EVEREST, everyone knows, is the 
highest mountain in the world. It was 
discovered, and its height determined, during the 
operations of the Great Trigonometrical Survey 
of India in the course of carrying out the geodetic 
triangulation of that country in the years 1849-50. 
The figure adopted, namely, 29,002 ft. above 
mean sea level, was derived from the mean of a 
large number of vertical angles observed to the 
peak from six different stations situated in the 
plains of India south of Nepal. These stations 
were at distances varying from 108 to 118 miles. 
It was not until some months afterwards, when 
the necessary computations had been completed, 
that the great height of Everest was first realised. 
The actual discovery was made in the computing 
office at Dehra Dun. 

The determination of height above mean sea 
level by the method of vertical angles, observed 
from one station only, involves the assumption 
of a coefficient of refraction—always a doubtful 
quantity, especially whore great differences of 
height are concerned as in the present case—and 
also a knowledge of the amount of separation of 
the geoid and the sphereoid. Suffice it to say, how¬ 
ever, that the subsequent extension of observations 
to the mountain so as to include stations situated 
within the hills, and the adoption of a more 
probable coefficient of refraction, made the 
summit some 29,149 ft., but the estimated separa¬ 
tion of the geoid and sphereoid, due to deformation 
caused by local attraction, would reduce this 
amount, the net result being to assign to the 
peak a probable height of about 29,050 ft. above 
mean sea level. There are also certain other 
corrections which can be estimated theoretically 
but these are not taken into account in ordinary 
trigonometrical levelling. 

By height above mean sea level is implied 
the distance of the summit above the geoid 
immediately beneath it. Accepting this definition, 
it is not possible to determine accurately the 
height when aocess cannot be had to the summit 
for purposes of observation. Taking into account 
that there are still doubtful quantities involved, 
it has been considered best to allow the time 
honoured figure of 29,002 ft. to stand, anyhow 
until sufficient data are available to enable a 
more exact solution of the problem. 

It may be asked why so little was known about 
the highest mountain in the world beyond itB 
position and height, until comparatively recently, 
considering it was discovered eighty-two years 
ago. This was, without doubt, due to its great 
distance from civilisation and above all to the 
atriot political isolation maintained by the two 
countries, Nepal and Tibet, on the border of 
which it is situated. The shortest way, some 
110 miles, to reach the mountain from India 


would be through Nepal, but even if the Nepalese 
Government were willing to permit the passage 
of its country, the route would be through 
trackless leach - infested jungles impossible for 
pack transport. Added to this, the snow line is 
about 2,000 ft. lower on the south side than on 
the north, for it is subject to the full force of the 
monsoon and is probably more deeply eroded and, 
in consequenee, more inaccessible than from the 
Tibet side. For these reasons successive expe¬ 
ditions have taken the longer route, about 350 
miles from Darjeeling via the Chumbi valley, 
Kampa Dzong and Sheka Dzong, made possible 
since the Tibetan objection to traversing its 
territory has been overcome. 

This route possessed the advantage of passing 
through country where pack transport was 
available, and could be used up to the base 
camp. Further, it lies at an average elevation of 
about 14,500 ft., so the long march has a certain 
beneficial effect in acclimatising the party before 
the base of operations is reached. 

Though tho project to climb Mount Everest 
had been long in the minds of several mountaineers, 
the first definite move in the matter appears to 
have been due to Major Bawling and Captain 
Noel, about the year 1912-13. Both these 
officers had had experience of Tibetan travel. 
Then followed the years of the War in which 
Bawling was killed. The project was revived in 
1920, when permission was obtained from the 
Tibetan Government to approach the mountain 
through its country. A Committee, consisting 
of three members each of the Royal Geographical 
Society and the Alpine Club, was formed to 
collect funds, select personnel, purchase instru¬ 
ments and equipment and generally to manage the 
business of an expedition to Everest. The chair¬ 
man of this Committee was Sir Francis Young- 
husband. 

There have now been three expeditions including 
the one in 1921, which was of the nature of a 
reconnaissance. The other two were serious 
attempts to reaoh the summit—they were under¬ 
taken in the years 1922 and 1924. As already 
announced, a fourth expedition will leave England 
early this year. 

The expedition of 1921, led by Col. C. K. 
Howard-Bury, consisted of Dr. A. M. Bellas, 
C. Raeburn, G. H. L. Mallory, G. H. Bullock, 
mountaineers, and A. F. R. Wollaston, doctor 
and naturalist. Since the local topography of 
the mountain and its neighbourhood was quite 
unknown, Majors Morshead and Wheeler, of the 
Survey of India, with three Indian surveyors, 
and Dr. Heron, of the Indian Geological Survey, 
joined the expedition in India. Unfortunately, 
that veteran mountaineer, Dr. Bellas, died at 
Kampa Dzong on the way out. 
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The party started from Darjeeling on May 18 
and after the long detour through Tibet, already 
mentioned, reached Tingri, a place about 45 miles 
north-north-west of Everest, a month later. On 
June 23, Mallory and Bullock began the explora¬ 
tion of the western and northern sections of 
Everest. Approach was soon 
found to be, if not impossible at 
least very difficult, from the west 
and north-west. They then turned 
their attention to the great Rong- 
buk Glacier which drains the 
northern slopes of the mountain. 

It was seen to consist of at least 
two important branches—one 
trending away to the west, and 
the main glacier coming down 
from the northern face of Everest 
itself. 

As the result of these explora¬ 
tions the following facts were 
established, that the key of the 
mountain appeared to be an 
important saddle, the Chang La 
(North Col), 22,990 ft., situated at 
the head of the main Rongbuk 
Glacier, about 1} miles from the 
summit of Everest, and that it 
could only be reached with the 
greatest difficulty from the main 
glacier. It then became necessary 
to seek another way of approach 
to the Chang La. They decided to 
try what could be done from an 
easterly direction. They therefore 
marched round to a new base 
which, in the meantime, Howard- 
Bury had established in the 
Kharta Valley, at the head of 
which lies the Hlakpa La (22,200 
ft.). This point they eventually 
reached in the face of very adverse 
weather. It was found to lead 
to a hitherto unsuspected eastern 
branch of the Rongbuk glacier, 
draining into the main valley 
through a narrow gorge, which 
had been missed during the first 
reconnaissance. Mallory, Bullock 
and Wheeler crossed the East 
Rongbuk glacier and succeeded 
in reaching the summit of the 
Chang La itself on September 24. 

In doing this they had the 
most difficult climb, especially 
for laden men, that had so far been encountered. 
“Beyond the Col (Chang La) an easy succession 
of rook and snow slopes could be seen leading to 
the north-east shoulder (27,390) of Everest.” 

The weather and the exhaustion of the party 
prevented any further advance. This closed the 
season of 1921. The results may be briefly stated. 
A practical route had been discovered, via the 
Chang La, which had been reached from the 


Kharta valley, but there was an easier way by the 
East Rongbuk glacier which avoided the asoent 
of the Hlakpa La and consequent descent of about 
1,200 ft. in order to reach the foot of the Chang La. 
The best time for high climbing appeared to 
be the months of May and early June. 


In the course of this reconnaissance, 600 square 
miles in the immediate neighbourhood of Mt. 
Everest were mapped photographically on the 
1-inch scale, which proved of great use in sub¬ 
sequent expeditions. 

A way had now been found to make a real 
attempt to reach the summit. The expedition of 
1922 comprised Brig. Gen. the Hon. C. G. Bruce, 
as leader, Col. E. L. Strutt, as second-in - command, 



Fro. 1.—Everest and the surrounding country. By courtesy of the Boyal 
Geographical Society 
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Mallory, T. H. Somervell, Dr. T. H, Wakefield, 
Prof.G.I.Finch,Major (nowBrigadier) E.F.Norton, 
mountaineers, Dr. T. G. Longstaff, doctor and 
naturalist, J. B. L. Noel, photographic and 
cinema expert. In India the party was joined by 
the late Lieut.-Col. H. T. Morshead, C. G. Crawford, 
Capts. Morris and G. Bruoe. 

One of the questions which the Mount Everest 
Committee had to consider was the use of oxygen 
for climbing the last stages of the mountain, 
which appeared to offer no great difficulty apart 
from lack of oxygen inseparable from great 
altitude. It is a matter on which climbers and 
physiologists are not agreed. Some are in favour 
of relying on the acclimatisation of those men 
selected for the final assault. This means remaining 
for some time at high altitudes under what, at 
best, must be very trying conditions, where 
deterioration may set in from the lack of well 
cooked food and exposure to great cold. The 
disadvantages of oxygen were the considerable 
weight of the apparatus, about 30 lb., which the 
climber himself would have to carry, and the 
number of porters required to take up the supply 
of spare cylinders in which the gas is compressed 
to 120 atmospheres. Then there was the danger 
of the apparatus going wrong at the critical 
moment. After taking into consideration all the 
arguments for and against, “the Committee finally 
unanimously agreed'* to its use. 

Profiting by the experience of the previous 
year, the expedition left Darjeeling on March 26, 
1922, following the same route as the year before 
to Sheka Dzong where they turned south, reaching 
the spot selected for the Base Camp at the snout 
of the Rongbuk glacier, 16,560 ft., at the end of 
April. By May 20 camps were established up to 
Camp IV as shown on the accompanying sketch 
map. Camp III at a height of 21,000 ft. at the 
foot of Chang La on rock, Camp IV on the Chang 
La, on snow, just under 23,000 ft. What they 
had now “to aim at was getting two tiny tents 
carried up the North Face to some niche near 
the North-East Ridge at a height of 27,000 ft.**, 
that is somewhere -above the position of Camp VI 
on the map, and 2,000 ft. from tho top. From 
such a point it was hoped the final assault on the 
summit could be successfully made. “So the crux 
of the situation was the capacity of porters to 
carry two tents and sleeping bags, provisions and 
light cooking apparatus for this 27,000 ft. camp* 1 
sufficient for four climbers. This arduous work 
was to be carried out by a specially selected corps 
of forty Nepalese porters. 

. The first assault was made on the morning of 

a 20 from Camp IV, where four climbers— 
ory, Somervell, Norton and Morshead—had 
slept the night before, but they were only able 
to reach Camp V, 25,000 ft., and, had to spend 
the night there. The next day was fine and 
they succeeded in reaching a height of 26,985 ft. 
just below the north-east shoulder of Everest 
(marked 27,390 ft. on the map). They were 
“within one mile of the summit and there appeared 
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to be no serious obstacle in this last remaining 
lap—only it was more than oould be accomplished 
in one day from a camp at 25,000 ft." They were 
compelled to turn bade on aooount of the alow 
progress made and the lateness of the hour. 
It was between 10 and 11 p.m. before the party 
reached the shelter of Camp IV on the Chang La. 
All four were more or less frost bitten during the 
descent. The worst case was Morshead, who 
afterwards had to have the top joint of three of 
his fingers amputated. 

Finch, G. Bruce, and the Gurkha Lance- 
Corporal Tejbir, then made another attempt, this 
time using oxygen. They were accompanied from 
Camp IV by twelve porters carrying spare oxygen 
cylinders and camp gear. The olimbers themselves 
carried the oxygen apparatus weighing about 
30 lb. They hoped to pitch a camp at 26,000 ft., 
but they only succeeded in reaching 25,500 ft. 
when they were forced by the weather to camp 
and send the porters back to Chang La. For 
thirty-six hours the storm lasted, ana there was 
great danger of the whole camp being blown 
away. On the third day, still using the remaining 
oxygen, they reached a height of 27,235 ft., about 
half a mile from the top, when they were compelled 
to return. 

One more attempt was made early in June by 
Mallory, Somervell and Crawford, but an 
avalanche, on the steep ascent to the Chang La, 
carried away seven of the porters, who were 
killed instantaneously. The monsoon had now 
arrived and all further attempts for the season 
were abandoned. 

The results of the 1922 expedition were—heights 
of 27,235 ft. and 26,985 ft. were reached with and 
without oxygen ; it was ascertained that there 
are no serious physical obstacles between the 
highest point attained and the summit. Camps 
were made at 25,000 ft. and 25,500 ft., but it was 
found that it was not possible from there to 
reach the top and return' in one day. Oxygen 
was used for the first time, though its efficacy 
does not appear to have been definitely proved 
or disproved. 

We now come to the third expedition, which 
was undertaken in 1924. This year Gen, Bruce 
was again the leader, but owing to illness be was 
obliged, shortly after the start, to hand over to 
Col. Norton who had been appointed second-in- 
command. The other members were Mallory, 
Somervell, G. Bruce, Odell, Beetham, Hazard, 
Irvine, Shebbear, Major R. W. G. Kingston, and 
Noel who was in charge of the photographic 
equipment which was to contribute so much to 
the finances of the expedition. 

Darjeeling was left on March 25, the old Base 
Camp at the foot of the Rongbuk glacier being 
reached on April 29. The three camps in the 
glacier valley had then to be established and 
stocked, and the route to Camp IV on the Chang 
La made practicable for laden porters. This 
done, Camp V, 25,500 ft., would have to be 
similarly established and stocked and finally 
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Camp VI, at 26,600 ft., and possibly another 
camp (not marked on the map) at about 27,200 ft. 
“All this had to be done before the actual attempt 
could be made. 1 ’ 

Camps I and II were established and stocked 
with Tibetan labour, while all above this were 
worked by the specially enlisted Nepalese porter 
corps, fifty-two strong. Early in these operations 
the occurrence of violent winds and snow impeded 
the work, obliterating the way which had been 
prepared a short time before. On the night of 
May 6-7, the thermometer fell to 21 £° F. below 
zero. There were many sick porters at Camp III 
who had to be sent down to Camp II. In these 
circumstances it was not easy to keep up the 
morale of the porter corps. This first attempt got 
no further than Camp III. It was beaten by the 
weather and in the end the whole expedition had 
to retreat to the Base Camp ; even this was only 
carried out with considerable difficulty. “So ended 
Round One with the mountain.” 

After a complete reorganisation of the porter 
corps a fresh start was made on May 17. By 
May 19 the expedition was in full occupation up 
to Camp III. The next operation was to tackle 
the route to Camp IV, which has already been 
mentioned as the most difficult obstacle. It was 
here that the seven porters lost their lives in 
1922, so the greatest care had to be taken to 
guard against a similar accident, by finding a 
way clear of avalanches. This was found by 
Norton, Mallory and OdeJl. It proved to bp a 
most exhausting operation, accompanied by several 
narrow escapes, especially for Mallory, who nearly 
lost his life by a fall into a crevasse. The estab¬ 
lishment of Camp IV was undertaken by Somervell, 
Hazard and Irvine, using the way marked out by 
Norton and Mallory. Ropes were fixed at the 
worst places and a rope ladder was used for 
negotiating the chimney. Then oame the rescue 
by Norton, Mallory and Somervell of four porters 
stranded at Camp IV. Incidents like this are 
most trying and exhausting for members of the 
climbing party just before they have to make the 
supreme effort to reach the summit, yet such 
occurrences cannot be avoided. 

The next effort was made by Norton and 
Somervell with the help of three gallant porters. 
They pitched a tent at Camp VI, 26,800 ft., and 
sent the porters back to the Chang La. The 
night was spent at this height and they slept fairly 
well. The next morning, June 4, they started at 
6.45 for the summit which was about a mile off 
and 2,200 fb. above them. The going was good, 
the day perfect. At 27,600 ft. they both began 
to feel symptoms of distress. Norton felt very 
cold and had trouble with his eyes; Somervell 
also was in trouble with his throat and had to 
stop often and cough. “Now seven, eight or ten 
complete respirations were neoessary for each 
single step forward/* They struggled on, however, 
to about 28,000 ft., when Somervell could go no 
further. Norton went on to 28,120 ft., when his 
progress become Very slow. It was then 1 


when he, too, was foroed to give up. The cause 
of their failure was most likely due to want of 
fitness following the strenuous time they, with 
other climbers, went through in rescuing the 
marooned porters, and other exertions which should 
be avoided if the final climb is to be successful. 

The last and final attempt was now to be 
mado. Two climbers without oxygen had failed. 
It was the turn of others to try with oxygen : 
Mallory, the experienced mountaineer whose third 
expedition it was to Everest, and Irvine, the young 
undergraduate and Oxford blue. On June 7 they 
set out for Camp VI while Odell was in support 
at Camp V. On arrival Mallory returned his four 
porters to Odell and he and Irvine spent the night 
at Camp VI, In a note which he sent back with 
the porters to Odell he said, “the weather was 
perfect but the oxygen apparatus was a nasty 
load for climbing.*‘ 

Nothing is known of what happened after this 
except that Odell saw them at 12.50 f.m. the next 
day much nearer their camp than he had expected 
they would be had they started early in the 
morning. Shortly afterwards the mist shut out 
the view and Odell saw them no more. That 
evening Odell returned to Camp IV, where Hazard 
was. The following day, as the climbers did not 
return, Odell, with two porters, reascended the 
mountain intending to visit Camp V and VI, but 
did not get further than Camp V, where he spent 
the night. The following morning the weather 
had changed, a strong and bitter wind was blowing. 
As he could not persuade the porters to go any 
higher he sent them back to Camp IV, going on 
himself alone to Camp VI. This time he took 
oxygen, though he does not seem to have derived 
much benefit from it. He eventually reached 
Camp VI but found no sign of Mallory and Irvine. 
After searching in vain further up the mountain 
for a oouple of hours, he too was obliged to return. 
In a storm of gale force he reached Camp IV ; it 
was evidently a forerunner of the approaching 
monsoon. Here Hazard was awaiting him. Next 
day they evacuated the Chang La camp. Thus 
ended the last assault on Mount Everest. 

A great adventure deserves a great narrative. 
The story of Mount Everest has been told in 
three large volumes splendidly illustrated by the 
leaders and members of the three expeditions, in 
whioh every aspect of the subject has been dealt 
with in great detail. But this is not all, for these 
narratives have been admirably summarised and 
woven into a single story entitled “The Epic of 
Mount Everest”, by Sir Francis Younghusband. 

What are the chances of success in 1933 ? A 
great deal, in fact almost everything, depends on 
the weather, and in weather we include wind. 
The very best laid plans may be wrecked at the 
last moment by one of those sudden ohanges 
whioh oocur in the high Himalaya without warning. 
Wireless might be used to receive weather reports 
from the Indian Meteorological Department, but 
whether they could give indications of the local 
changes is more than doubtful. 
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The climbers must be absolutely fit and have 
had an opportunity of acclimatisation, undisturbed 
by any incident calling for great exertion on their 
part, such as having to rescue porters from dangerous 
positions. Yet such incidents are liable to occur. 

The margin between success and failure must 
always be small—that is what makes it such a 
great adventure. Many favourable conditions 
must conspire to take the climbers to the summit; 
without these, success is doubtful. 

We have no information as to the plans of the 
new expedition but we fancy the same camps will 
be ocoupiod up to, and including, Camp IV on 
the Chang La (22,990 ft.) with, perhaps, some form 
of portable hut at Camp III as has been suggested. 
Higher up an attempt may probably be made to 
establish three camps in order to climb the re¬ 
maining 6,000 ft. 

As regards oxygen, since 1924 a much lighter 
form of apparatus has been constructed, weighing 
only about 12 lb.* While a high degree of accli¬ 
matisation will be aimed at by the clim bers 
selected for the final assault, no doubt the latest 

• See Natoeb, 188, 1037, Dec. 10,1031. 
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form of light oxygen equipment will be provided, 
so that it can be used if required for the last 
portions of the ascent. Aptitude for acclimatisation 
appears to vary with the individual. With some 
persons, deterioration, due to remaining at high 
altitudes, may set in before acclimatisation has 
been fully attained ; this has always to be reckoned 
with. We think, given reasonable luck, Everest 
will be climbed. If fortune smiles the summit will 
be reached. 

The new expedition will be led by Mr. Hugh 
Ruttledge, formerly of the Indian Civil Service, 
who has had a great deal of Himalayan experience. 
The other members of the expedition are Mr. 
F. S. Smythe, leader of the successful Kamet 
expedition, with three of his companions—Capt. 
Burney, Dr. Raymond Green, and Mr. E. E. 
Shipton; Mr. Noel Odell, Mr. C. G. Crawford, 
Mr. Shehbear, members of former Everest expedi¬ 
tions ; Messrs. Wyn Harris, J. Longland, G. 
Wood-Johnson, and Capt. Hugh Boustead, and 
possibly Dr. W. McLean as second doctor; 
Mr. L. R. Wager, of the Arctic Air Route Expedition, 
1930-31, and Mr. T. Brocklebank. 


Scientific Centenaries in 1933 

By Eng.-Capt. Edgab C. Smith, o.b.k., r.n. 


T HE year which has just closed saw the com¬ 
memoration of the centenaries of many 
famous men, among whom were Scott, Goethe, 
Leeuwenhoek, Locke and Warren Hastings. Of 
especial interest to men of science was the com¬ 
memoration of the tercentenary of Wren, while 
the celebration at Cologne of the centenary 
of Otto attracted considerable attention in the 
engineering world. 

The closing month of the year also saw the 
commemoration of four other men distinguished 
as engineers or inventors. On December 7, the 
American Society of Mechanical Engineers at its 
annual dinner paid tribute to the memory of John 
Edson Sweet (1832-1916), a founder of the Society 
and once professor of engineering at Cornell, and 
to the memory of Alexander Lyman Holley 
(1832-1882), a singu larly gifted man, whose 
monument in Washington Square, New York, 
describes him as “Foremost among those whose 
genius and energy established in America and 
improved throughout the world the manufacture 
of Bessemer steel 1 '. Eight days later, on December 
15, a ceremony took place at the base of the 
Eiffel Tower to commemorate the centenary of 
the birth of its constructor, Gustave Eiffel 
(1832-1923), while on December 23 various 
tributes were paid to the memory of Sir Richard 
Arkwright (1732-1792) who reduced to practice 
the principle of roller drawing in spinning machines, 
and was the founder of the factory system of 
cotton manufacture as we know it to-day. Leoky, 
the historian, speaking of the wealth which accrued 
to Great Britain through the cotton mill and the 


steam engine, and the power this wealth gave the 
country for carrying on the great French wars, 
declared that Arkwright and Watt deserved 
statues beside those of Wellington and Nelson, 
but so far no monument has ever been erected 
by his countrymen to Arkwright. 

Earlier in the year, at Camborne, Prince George 
unveiled a statue of the Cornish engineer, Richard 
Trevithick, the centenary of whose death, falling 
on April 22 this year, will be commemorated by 
the engineering world on a scale in keeping with 
Trevithick's place as a pioneer. Trevithick died 
at Dartford, Kent, a poor man and for half a 
century was almost forgotten. The publication 
of his life by his son in 1872 did much to resoue 
his achievements from oblivion, and in 1888 a 
memorial window was erected to him in West¬ 
minster Abbey. 

The forthcoming celebration is being supported 
by the leading engineering societies of Great 
Britain, and the arrangements are in the hands of a 
committee of which Sir Murdoch Macdonald is 
chairman. There will be memorial services in 
Dartford Parish Church and Westminster Abbey, 
an eminent engineer will deliver an address on 
Trevithick's work as an inventor, and the com¬ 
mittee hopes to be able to erect tablets to 
Trevithick at his birthplace, Illogan, Cornwall, 
and also at Pen-y-daren, South Wales, and near 
Euston Road, London, to record his early attempts 
to introduce steam locomotion on roads and rail¬ 
ways. Trevithick's reputation has never stood 
higher than it does to-day. He may indeed be pro¬ 
claimed the father of the high-pressure steam engine. 
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Many other engineering centenaries also occur 
this year. A far less well-known inventor who 
died three months before Trevithick was Frederick 
Kttnig (1774-1833), whose four patents of 1810-14 
led to the construction of the flat-bed printing 
press in which the paper was pressed against the 
type by a revolving cylinder. A red letter day 
in the history of printing was November 28, 1814, 
when the Times was first produced on a Konig 
machine driven by a steam engine. 

Two centuries ago, on February 11, 1733, John 
Perry died at Spalding at the age of sixty-three 
years. For many years he was comptroller of 
maritime works under Peter the Great. He 
constructed harbour works in Great Britain and 
as the inscription on his tomb in Spalding Parish 
Church records, he was “Employed by ye Parlia¬ 
ment to stop Dagenham Breach which ho Effected 
and thereby Preserved the Navigation of the River 
of Thames and Rescued many Private Familys 
from Ruin”. 

Engineers bom a hundred years ago include Sir 
Richard Tangye (1833-1906), the best known of 
the brothers who built up the great Cornwall 
Works at Birmingham ; Thomas Edwards Vickers 
(1833-1915), another engineer and captain of 
industry of world-wide fame; James Robson 
(1833-1913), a pioneer of the gas engine ; Henry 
Wilde (1833-1919), one of the leading inventors of 
the dynamo and Rudolph Hoack (1833-1909) who 
at Stettin built the first ironclad constructed in 
Germany, and helped to lay the foundation of the 
German shipbuilding industry. 

Turning to other fields of human endeavour, it 
is not necessary to stress the interest which is 
attached to the bicentenary of the birth of Joseph 
Priestley (1733-1804) who was born at Birstal, 
Leeds, and died at Northumberland, Penn¬ 
sylvania. The statues of Priestley at Leeds, 
Birmingham and Oxford, testify to the esteem 
in which his memory has been held, and it may 
be recalled that it was at the oelebrafion on 
August 1, 1874, of the centenary of his discovery 
of oxygen, on the piazza of his dwelling-house in 
Northumberland, that the American Chemical 
Society was founded, one of many instances of 
the value of suoh commemorations. Priestley was 
one of the few Englishmen elected a foreign 
associate of the Institute of France, the secretary 
of which, Cuvier, in his 4loge , referred to him as 
“le pfcre de chimie modfeme qui ne voulait pas 
reconnaitre sa fill©”. 

Among Priestley’s intimate friends was the 
geologist and chemist, Richard Kirwan (1733- 
1812), who, like Priestley, received the Copley 
medal of the Royal Society. Kirwan was in 
correspondence with many of the leading savants 
of Europe, his London house was the meeting- 
place of the learned and after he returned to his 
native country, he became president of the Royal 
Irish Academy. 

The year 1733 also saw the birth of Jean 
Charles Borda (1733-1799), the eminent Frenoh 
mathematician and astronomer; of Dr. Thomas 


Hornsby (1733-1810), the successor of Bradley 
as S&vilian professor of astronomy at Oxford and 
the first Radcliffe Observer, and of the famous 
German traveller, Carsten Niebuhr (1733-1815), the 
pupil and friend of the astronomer, Tobias Mayer. 

Somewhat later than these eighteenth century 
worthies oame Joseph Nioephore Niepce (1705- 
1833), the French chemist, whose statue at 
Chalons recalls his achievement of obtaining sun 
prints on metal plates ; Thomas Allan (1777-1833), 
the Edinburgh mineralogist; Adrien Marie 
Legendre (1752-1833), the French mathematician, 
writer of many works and the contemporary of 
Lagrange and Laplace. Legendre’s “Elements of 
Geometry” was translated into English by Thomas 
Carlyle. 

To the names of these three men who died in 
1833 may be added that of Dr. William Babington 
(1756-1833), whose statue in St. Paul’s Cathedral 
is regarded as a fine example of portraiture in 
marble. Babington was physician for many years 
to Guy’s Hospital, and it was at his house that 
tho meetings took place which led to the founda¬ 
tion of tho Geological Society. Active to the last, 
when seventy-six years of age, he presided over 
the Priestley centenary festival on March 26, 
1833, but died of influenza three days later. He 
is buried in St. Mary Aldermanbury in the 
City. 

Coming nearer our own times, it is but natural 
that with increase of opportunity, the lists of 
men who make notable contributions to discovery 
and progress should grow longer. “Life,” said 
Emerson, “is girt round with a zodiac of scienoes, 
the contributions of men who have perished to 
add their point of light to our sky. These road 
makers on every hand enrich us.” To this ever- 
increasing group of men belong many bom in 
1833, among them Sir Henry Roscoo (1833 -1915); 
the German mathematician, Rudolph Clebsoh 
(1833-1872); and the meteorologist, Robert Henry 
Soott (1833-1910), the successor of FitzRoy 
at the Meteorological Offioe. On April 15 was 
bom Maurice Loewy (1833-1907), tho constructor 
of the equatorial coud6 and the aucoessor of 
Tisserand as director of the Paris Observatory; on 
May 5, Ferdinand, Baron von Richthofen (1833- 
1905), the geologist and geographer ; on March 16, 
Hilary Bauerman (1833-1909), the metallurgist and 
benefactor of the Iron and Steel Institute and 
the Royal Sohool of Mines; and on June 29, 
Peter Waage (1833-1900), the distinguished Nor¬ 
wegian chemist, student of Bunsen, aucoessor of 
Streaker and collaborator with Guldberg. 

Then, too, on October 15 and October 21, 1833, 
respectively, occurred the births of Frederick 
Guthrie (1833-1886), through whose efforts the 
Physical Society of London was founded, and of 
Alfred Bernhard Nobel (1833-1896), the Swedish 
engineer, chemist and inventor of explosives, by 
whose will of November 27, 1895, the bulk of his 
great fortune was used for founding the famous 
Nobel prizes for physics, chemistry, medicine, 
literature and peace. 
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Empire Broadcasting 


I N the field of radio communication, the last few 
weeks of the year 1932 were conspicuous for 
the inauguration of a regular broadcasting servioe 
between Great Britain and the various portions of 
the British Empire. The developments which took 
place in this connexion during 1932 are somewhat 
striking, and they are recorded in some detail in 
the B.B.C. Year Book for 1933. From the previous 
edition of this Year Book, it appeared that little 
rogress was likely in connexion with the Empire 
roadcasting scheme drawn up by the British 
Broadcasting Corporation owing to lack of support 
by the Colonial and Imperial Conferences of 1930, 
and the responsible authorities in the overseas coun¬ 
tries concerned. In November 1931, however, the 
B.B.C. announced its intention of developing the 
Empire broadcasting scheme on its own initiative, 
and the rapid progress made during the ensuing 
twelve months is illustrated by the fact that the 
regular service from the new station erected at 
Daveptry for the purpose began on December 19. 

As an aid in the development of this new broad¬ 
casting service, the B.B.C. had the benefit of 
about five years 1 experience with an experimental 
short wave station erected at the Marconi Com¬ 
pany's works at Chelmsford. Owing to the fact 
that the distances from Great Britain to the 
various Dominions and Colonies are in the range 
2,000-13,000 miles, it is necessary to make use of 
the short wave-length band of approximately 
12-00 metres for radio communication. The 
Ghelmsford station operated on a wave-length of 
25 metres, and enabled a large amount of technical 
data to be obtained in connexion with short wave 
broadcasting. A little consideration of the matter 
will show, however, that one transmitting station 
working on a single wave-length cannot provide a 
satisfactory Empire broadcasting service. In the 
first place, account must be taken of the wide 
differences in local time in the various countries 
concerned, and it is obvious that the broadcast 
reception must be possible in general during the 
leisure hours of the inhabitants of those countries. 
Secondly, as a result of experience, not only in 
broadcasting but also with ordinary telephonic 
and telegraphic radio communication on short 
waves, it is known that the choice of the best 
wave-length varies with the distance to be covered, 
and whether the portion of the earth over which 
the communication takes place is in sunlight or 
darkness. Following on the latter condition, it 
is frequently found that diurnal and seasonal 
variations in the ionosphere, without which long- 
distance short wave communication would ap¬ 
parently not be possible, make it neoessary to 
have a choice of at least two wave-lengths in order 
to maintain regular communication between two 
fixed points. Lastly, a directive antenna system 
at either or both ends of the communication 
link, makes such a vast improvement in general 
efficiency that the arrangement is always employed 


where possible in commercial short wave com¬ 
munication. 

Based upon the considerations outlined above, 
the British Empire has been divided up into five 
zones and the new station at Daventry is designed 
to supply a direct broadcasting service to listeners 
in each zone, a two-hour programme being given 
daily between 6 p.m. and midnight local time, 
with the hours 8-10 p.m. as a focus wherever 
possible. For each zone a separate antenna array 
has been erected at Daventry, each array being so 
oriented as to give a not too highly concentrated 
beam of radiation in the desired direction. In the 
case of the first array, for Australasia, the trans¬ 
mission is limited to a single wave-length of 25*5 
metres, but the radiator and reflector units of the 
array are reversible so that the waves can be 
transmitted around the earth in either direction. 
In the case of the other four zones, two or three 
wave-lengths are available as required. The 
approximate constitution of these zones, with 
the wave-lengths available, and the periods in 
G.M.T. at which the transmissions take place in 
Great Britain are given in the following table : 

Approximate 


Countries. 

Wave-lengths 

(metres). 

programme period 

Australasia, Including New 
Zealand, Borneo, New 
Guinea and the Pacific 

(G.M.T.). 

Inlands. 

India, with Burma and the 

25-5 

9.30-11.30 A.M. 

Federated Malay States.. 
South Africa, with Bast 
Africa, Palestine, Sudan 

17, 25 and 32 

2.30- 4.30 P.M. 

and Somaliland 

West Africa, Nigeria and 
Gold Coast, with Tristan 
da Cunha and Falkland 

14 and 82 

6.0 - 8.0 P.M. 

Islands 

Canada, Newfoundland and 

82 and 48 

8.0 -10.0 P.M. 

West Indies 

10, 32 and 48 

1.0 - 3.0 A.M. 


In addition to the directional antenna arrays, 
six omnidirectional aerials have been provided 
and these will be used for transmitting any special 
programmes which it may be desired to receive at 
any hour in any part of the world. 

These arrays and aerials are supplied by feeders 
or transmission lines from two transmitters housed 
in the new station building at Daventry. Each of 
these transmitters is of modem design and con¬ 
struction, and comprises a crystal-controlled 
master oscillator followed by the necessary fre¬ 
quency multiplying, modulating and energy ampli¬ 
fying stages : these terminate in a final amplifier 
which consists of four 15 kw. valves connected in 
push-pull arrangement, the output circuits of 
which are coupled to the aerial feeder. 

The programme supplied through this station 
will comprise items largely of on original or 
topical nature, having entertainment or news 
interest of a type not normally obtainable in the 
countries where reception takes place. Owing to 
the difficulties of arranging repeat performances, 
particularly at the more inconvenient times shown 
in the above table, the B.B.C. will make extensive 
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use of modem electrical methods of programme 
recording for use in the transmitters. As an 
example of the use of the station, reference may 
be made to the occasion of the broadcasting of 
the King’s Christmas message on Deoember 25 
last, when the vision of Sir Ambrose Fleming and 
other pioneers of radio communication, of a single 
human voice addressing listeners over the whole 
surfaoe of the earth, was realised. In addition to 
being transmitted by all the B.B.C. stations 
serving Great Britain, it was sent through the two 
Empire transmitters at Daventry. One of these 
was connected to the Indian zone array, for which 
zone the transmission took place at the normal 
time. The other short wave transmitter was 
operated on a wave-length of about 20 metres, 


and supplied an omnidirectional aerial, so as to 
broadcast so far as possible in all directions. In 
addition, the programme was recorded by Blattner- 
phone and used for re-transmission in the various 
zone programmes later in the day. 

In addition to the direct reception from Daventry 
on listeners’ private receiving sets, it is likely that 
the broadcasting authorities in the Dominions 
will arrange for the relaying of some programmes 
through their looal stations operating on medium 
wave-lengths. From the point of view of the 
B.B.C., the whole Empire service will be experi¬ 
mental for a period of about six months, during 
which arrangements will be made to collect reports 
of reception from selected listeners in all parts of 
the Empire. R. L. S.-R. 


News and Views 


New Year Honours 

The New Year Honours List includos the follow¬ 
ing names of scientific workers and others associated 
with scientific work : Baron : Sir Thomas Horder, 
Bt., senior physician to St. Bartholomew’s Hospital. 
Knight of the Thistle : The Right Honourable Sir 
Herbert Maxwell, Bt.. chairman of the Royal Com¬ 
mission on Scottish Historical Monuments, president 
of the Society of Antiquaries of Scotland, 1900-13. 
K.G,B. ; Sir Frederick Leith-Ross, chief economic 
adviser to His Majesty’s Government. K.C.LE . : 
Major-General J. W. D. Megaw, Director-General of 
the Indian Medical Service. Jf.C.F.O. : Mr. F. J. 
Willans, surgeon apothecary to H.M. Household at 
Sandringham. Knights : Mr. C. A. Cochrane, chair¬ 
man of the Counoil of Armstrong College, University 
of Durham. Mr. H. H. Dalrymple-Hay, consulting 
engineer, for his inventions and services in connexion 
with the construction of tube railways. Prof. F. T. G. 
Hobday, Principal and Dean of the Royal Veterinary 
College. Mr. A. J. C. Huddleston, lately economic 
adviser to the Sudan Government. Mr. J. L. 
MoKelvey, for services to surgery in the Common¬ 
wealth of Australia. Mr. E. R. D. Maclagan, Director 
and Secretary, Victoria and Albert Museum. Mr. 
W. Perry, president of the Royal Agricultural 
Society, New^Zoaland. Mr. R. S. Rait, Principal and 
Vice-Chancellor of the University of Glasgow since 
1929. O./f.: Rev. John Scott Lidgett, president 

of the Methodist Church, Vice-Chancellor of the 
University of London in 1930^81 and 1931-32. 
C.M.Q .; Dr. J. J. C, Bradfield, Government 
engineer, Sydney Harbour Bridge, State of New 
South Wales. Prof. . D. B. Copland, professor 
of commerce, University of Melbourne. Mr. L. 
Ennis, constructing engineer for Messrs. Dorman, 
Long and Co., Sydney Harbour Bridge, New South 
Wales. Mr. W. B, Johnson, director of Medical and 
Sanitary Service, Nigeria. Mr. W. J. U. Wooloock, 
formerly general manager of the Association of 
British Chemical Manufacturers, chairman of the 
Committee of Non-official Advisers associated with 
the industrial advisers of the United Kingdom 


delegation at the Ottawa Conference, C.I.E . ; Major- 
Gen. W. C. H. Forster, Surgeon-General with the 
Government of Bombay. Lieut.-Col. R. B. Seymour 
Sowell, director of the Zoological Survey of India. 
Mr. C. G. Trevor, ohief conservator of forests, Punjab 
and North-West Frontier Province. Col. J. N. 
Walker, director of the Medical Department and 
Sanitary Commissioner, liis Exalted Highness the 
Nizam’s Government, Hyderabad, Deccan. C.B.E. : 
Mrs. Alice Baker, one of the founders of the Thomas 
Baker, Alice Baker, and Eleanor Shaw Medical 
Research Institute, Melbourne, Commonwealth of 
Australia. Dr. F. H. A. Marshall, reader in agricul¬ 
tural physiology in the University of Cambridge. 
Dr. S. W. Smith, chief assayer, Royal Mint, and 
president of the Institute of Mining and Metallurgy. 
Dr. H. A. Tempany, director of agriculture. Straits 
Settlements and Federated Malay States. Prof. H. E. 
Whitfeld, Vice-Chancellor of the University, State of 
Western Australia. O.B.E. ; Dr. J. T. Bradley, 
ohief medical officer, Seychelles. Mr. A. V. Elsden, 
War Department chemist, Royal Arsenal, Woolwich. 
Mr. A. McCallum, senior inspector for agricultural 
education, Department of Agriculture for Scotland. 
Mitharam Pribhdas Mathrani, executive engineer, 
Left Works Division, Lloyd Barrage Circle, Sukkur, 
Bombay. Dr. S. A* Neave, assistant director, Imperial 
Institute of Entomology. Mr. J. Smith, director of 
animal health and acting secretary for agriculture. 
Northern Rhodesia. Mr. H. W. O. Taylor, executive 
engineer, Right Works Division, Lloyd Barrage 
Circle, Sukkur, Bombay. Mr. R. S. Taylor, principal 
medical officer, Somaliland Protectorate. M.B.E. : 
Mr. J. Coelho, assistant Crown surveyor and assistant 
engineer, Public Works Department, Gibraltar. Mr. 
W. M. Sohutte, agricultural engineer to the Govern¬ 
ment of Bombay. Mr. H. N. Williams, assistant 
engineer, Irrigation Department, Iraq. 

Calendar of Nature Topics 

For the past nine years calendars have been 
published in our columns recording week by week 
notes of historic interest relating to people and 
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institutions, discoveries and inventions, customs, 
festivals, geographical exploration and other matters 
appropriate to a scientific “Book of Days”. We 
began in 1924 with “Early Science at the Royal 
Society”, and during last year appeared a “Calendar 
of Geographical Exploration”, which was contributed 
by Miss R. M. Fleming and most admirably fulfilled 
its purpose. With this issue begins an annual cycle 
of a different kind relating to natural history in a 
wide senso, as was understood, for example, by 
Gilbert White in the notes and letters which make 
up his famous “Natural History of Solbome”. Prof. 
James Ritchie, Regius professor of natural history 
in the University of Aberdeen, will be chiefly respon¬ 
sible for the weekly notes in this “Calendar of Nature 
Topics”, and Dr. 0. E. P, Brooks will deal with 
meteorological events of topical interest. In addition, 
wo hope to receive occasional notes on such subjects 
as agriculture, botany, marine biology, fisheries and 
similar branches of pure and applied natural history 
from other contributors. 

It is not intended that this year’s Calendar shall 
be of the usual type, recording aspects of Nature 
or country life week by week in Great Britain, but 
that it shall take a much wider outlook. The main 
idea will be to bring together, in chronological 
sequence throughout the year, observations and 
conclusions representing ascertained knowledge to-day 
on the subjects of the notes ; and the range of 
the natural occurrences or phenomena may bo that 
of the whole world. It is unlikely, therefore, that 
there will be any lack of suitable material ; never¬ 
theless, suggestions of topics of interest for inclusion 
in this new Calendar, or short notes which might be 
used, would be helpful and should be sent to Prof. 
Ritchie at the University of Aberdeen. It need 
scarcely be said that any such communications should 
be sent well in advance of the dates to which they 
refer. 

Centenary of Legendre, 1753-1833 

The centenary occurs on January 10 of the death 
of the eminent French mathematician, Adrien Marie 
Legendre, whose labours over a period of sixty 
years were contemporary with those of Lagrange 
and Laplace, with whom he formed part of “that 
constellation of mathematical talent of which Paris 
was for more than two generations the main centre”. 
Legendre was eighty years of age when he died, 
having been bom at Toulouse on September 18, 1752. 
He was educated at the College Mazarin and at the 
age of twenty-five became a professor at the military 
school in Paris. He published his first important 
memoir, on attractions, in 1783, and in that year he 
was elected a member of the Paris Academy of 
Sciences. Four years later, with Cassini and Mechain, 
he was appointed to conduct the geodetioal opera¬ 
tions for connecting the Observatories of Paris and 
Greenwich. Through this he visited London, and was 
made a foreign member of the Royal Society. Unlike 
many of his contemporaries, he passed through the 
Revolution unscathed and by his writings and his work 
on commissions continued to add to his reputation. 


In 1795 r he became a member of the staff of the 
famous Ecole Normale. His chief works were his 
“G6om6trie” (1794), whioh was translated into 
English by Thomas Carlyle, his ' ‘Th4orie des 
Nombres” (I 798 ), “Caloul Integral” (1811-1826) and 
“Fonctions Elliptiques” (1826-20). A few weeks 
before his death he added to the last of these another 
volume, which contained some of the researches of 
the younger mathematicians, Abel and Jacobi, the 
value of whose work Legendre quickly recognised. 
Among the best-known pupils of Legendre were 
Cauchy and Arago. The death of Legendre took 
place at his house at Auteuil. 

Sir Henry Roscoe, 1833-1915 

Among those whose efforts aroused Great Britain 
to a realisation of the value of scientific education 
few did more than Sir Henry Enfield Roscoe, whose 
birth took place in London on January 7, 1833, a 
century ago. The son of a judge and a grandson of 
William Roscoe the historian, he got his second 
Christian name from a great-grandfather, Dr. 
Enfield, a colleague of Priestley’s at Warrington. 
Ho was sent first to Liverpool High School and 
afterwards to University College, London, where he 
came under the influence of Graham and Williamson. 
Later, he spent some time under Bunsen, working 
in the historic old laboratory at Heidelberg 
where “beneath the stone floor at our feet slept the 
dead monks, and on their tombstones we threw our 
wasto precipitates”. Returning from Germany, 
Roscoe at the age of twenty-four years was appointed 
to succeed Frankland at Owens College, Manchester, 
a position he held with conspicuous success for thirty 
years. He was ono of the foremost in engendering a 
spirit of research and many of his students after¬ 
wards rose to high rank. His collaboration with 
Dittmar, Harden and Schorlemmer, the first pro¬ 
fessor of organic chemistry in Great Britain, led to 
the publication of many notable works some of which 
are still sought after. One of his achievements as 
an experimentalist was the isolation for the first time 
of vanadium. He was elected a fellow of the Royal 
Society in 1863 and awarded a Royal medal in 1874 ; 
he served as president of the Society of Chemical 
Industry in 1881, and as president of the Chemical 
Society in 1882. He was elected member of parlia¬ 
ment for South Manchester in 1885 ; in 1887, the 
year in which he retired from Owens College, he was 
president of the British Association. He was a 
member of various Royal commissions, and from 
1896 until 1902 was Vice-Chancellor of the University 
of London. His eightieth birthday Was marked by 
the presentation of his bust to the Chemical Society. 
He died on December 18, 1915, at Woodoote Lodge, 
West Horsley, Surrey, and was buried four days 
later in Brookwood Cemetery. 

North Atlantic Gale 

The last day of the old year and the first few- days 
of the new have proved remarkably tempestuous on 
the North Atlantic. During the near approach to 
Ireland on December 31 of an exceptionally intense 
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cyclonio depression, a destructive gale occurred in 
Ireland. At Valentia Observatory the pressure tube 
anemograph registered a gust of 90 miles an hour, 
which is the highest gust recorded there for at least 
sixteen years. Barometric readings in Iceland were 
unusually low during the three first days of 1933. 
On January 3, pressure at sea-level was less than 928 
millibars (27 4 in.) near the centre of a depression 
lying off the south-west coast of Iceland, but it is 
not possible to say by how much it fell below that 
value. That depression was certainly among the 
deepest of which we have any record since daily 
synoptic weather charts of the North Atlantic were 
first begun. On those prepartxl and published by 
the Danish and German Admiralties, there is only 
one depression which looks to have had such a low 
reading, that of February 24, 1903, which had been 
preceded five days earlier by another only slightly 
less intense. 

Earthquake in South-East Africa 

The strong earthquake that occurred shortly after 
8.30 a.m. on December 31 in south-east Africa 
possesses some interest as it visited a region in which 
destructive shocks are almost or quite unknown. 
Its epicentre seems to have been in Zululand, for 
damage to buildings was caused at Eshowa and other 
places. The shock was felt all over Zululand and 
Natal, in various parts of the Transvaal and the Free 
State, and from Lorenzo Marquez on the north to 
the Transkei on the south. Its disturbed area must 
therefore have contained about a quarter of a million 
square miles, which is more than that shaken by the 
great Japanese earthquake of 1923. 

Ancient Man in Palestine 

It is reported that Miss Dorothy Garrod, director 
of the Joint Expedition of the School of Archaeology 
in Palestine and the American School of Prehistoric 
Research, has discovered further remains of Palestine 
man. A massive and powerful lower jaw has been 
found in the cave of the Oven at the foot of Mount 
Carmel. In an announcement of the discovery by 
Dr. Grant MacCurdy, of Yale University, director of 
the American School of Prehistoric Research, it is 
stated that the character of the newly discovered 
jaw ftilly conforms to the view, based upon the 
evidence previously discovered in the caves of Mount 
Carmel, that Palestine man, while presenting 
Neanderthaloid characters, is of a distinct typo. It 
is also announced that a cap or veil made of dentalia 
shells has been discovered in an adjacent cave. It 
will be remembered that in the course of the exca¬ 
vations of 1931, Miss Garrod found a cap of dentalia 
shells still attached to a skull from a tnesolithio series 
in one of the Mugharet el-Wad oaves. 

Cave Paintings in the Pyrenees 

Further details of an interesting discovery of 
the prehistoric painting of a horse in a cave in the 
Pyrenees, briefly announced some weeks ago, are 
now supplied by Science Service, Washington D.C. 
The cave* to be known as La Grotte de la Bastide, 
is situated near the village of La Bastide, Hautes 


Pyr6n£es, and was discovered by M. Norbert 
Casterat, pupil of Count Bdgouen. At the entrance 
of the oave were intact Magdalenian hearths, and 
on the walls were a number of engravings and 
polychrome paintings, including human figures, and 
as the central object, a polychrome painting of a 
horse. The horse is described as ‘superb’ and is 
an artistic production comparable with the famous 
horse of the Altamira cave at Santander. The figure 
is more than six feet long, and is executed in red with 
black muzzle. The mane is erect; the eye, ear 
and nostril being delicately engraved. High lights 
are indicated on shoulders, stomach and flanks. 
Judging from this description, the painting would 
appear in every way to be an exceptionally fine 
example of cave art. 

Lightning Investigation 

Mr. W. H. F. Tredre, honorary technical secretary 
of the Educational Section of the South African 
Institute of Electrical Engineers, Kelvin House, 100 
Fox Street, Johannesburg, has favoured us with 
some interesting particulars relating to the organisa¬ 
tion which has been established for the study of 
lightning in South Africa. The movement was 
initiated by Mr. T. P. Pask in a paper read before 
the South African Institute of Electrical Engineers 
in April 1930 ; as a result a committee was formed 
under the chairmanship of Mr. Pask. The present 
organisation consists of a main committee and three 
subsidiary committees dealing with each of the 
subjects research, statistics and education. With 
regard to the resoarch, the chairman is Dr. B, F. J. 
Schonland, of Capetown—the scope of the work it is 
proposed to undertake includes the collection of 
photographs of lightning strokes and their effects 
taken by means of revolving lenses of the type sug¬ 
gested by Prof. Boys, of klydonograms and cathode 
ray oscillograms of lightning waves, point discharge 
work, etc. The activities of the statistical section 
may bo illustrated by the fact that thore are 3,500 
observers throughout the Union who are collaborating 
by making notes on the history of storms. These 
observers are working under the supervision of Mr. 
G. W. Cox, acting chief meteorologist of the Union. 
The educational section will disseminate information 
on protective measures through the medium of the 
Press, schools, pamphlets, etc. During the 1933 
session it has been arranged for certain of the investi¬ 
gators to read papers on the subjects of their work 
before the South African Institute of Electrical 
Engineers. It is anticipated that interesting results 
will be obtained at the end of the present lightning 
season. 

Electrification of Railways in Britain 

In a.paper by F. Lydall to the Institute of Trans¬ 
port read on December 12, the electrification of 
railways is considered under two headings, ‘suburban 
passenger* and the ‘general’ electrification usually 
referred to as main line electrification. The main 
characteristics of the former type of traction are 
rapid acceleration and increased terminal capacity 
due to the elimination of looomotives and the ability 
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of the trains to run equally well in either direction* 
The practically universal adoption of the multiple 
unit system for suburban traffic, whore several 
coaches throughout the train are provided with 
motors, proves that the flexibility thiH gives to the 
make-up of the train is of great value in practice. 
It is usual to divide the trains into units, each unit 
consisting of one motor coach and several trailer 
coaches. In the new express service from London 
to Brighton, the trains are made up of six or 
twelve coaches, two or four of which are motor 
coaches, each being equipped with four 225 horse 
power motors. Over a new portion of an American 
railway where the stops are 1 *55 miles apart, the 
average speed including stops is 31 miles per hour ; 
on another portion of the lino where the stops are 
2*9 miles apart tho average speed is 40 miles per 
hour. The increase over the speed of steam trains 
in Great Britain is about 50 per cent. This speed 
could be easily increased ; it is merely a question 
of cost. Mr. Lydall considers that on main lines it 
would be found advisable to work not less than one 
third of the passenger train mileage by multiple unit 
Stock. By electrification the average speed of 
passenger trains in Britain could be raisod by 25 
per cent. The combination of greater comfort, 
higher speed, and more frequent service would attract 
many more passengers, and the latter two would 
also enable the railways to recover much of their 
goods traffic which at presont goos by road transport. 

Motor Car Lights on the Road 

When motor cars pass each other at night time, 
there is often a blinding glare in the drivers’ eyes. 
We learn from Science Sendee, that, in the United 
States, the Bureau of Standards has been conducting 
an extended research on head-lights to discover how 
glare can be avoided. Dr. Dickinson of the Bureau 
of Standards concludes that the most important 
difficulty in obtaining safe head-lighting is the great 
disparity in brightness between beams from different 
lamps. One head-light beam is frequently ten times 
as intense as another. The driver with the dim 
lights experiences an almost complete lack of visi¬ 
bility when his oar plunges into the bright light of 
the approaching car. Dr. Dickinson suggests that 
if the lights were kept so that no head-lamp was more 
than two or three times brighter than another, most 
of the glare problem would be solved. Most drivers 
rely on what they can see of the curb rather than 
what they see, of the oncoming oar. Hence the light 
is increased for a hundred feet in front of the oar and 
the beam is widespread horizontally and slightly 
depressed. Few motorists realise that it is more 
dangerous to pass a car that is standing still than one 
that is running fairly fast. A driver in judging 
whether the road is clear relies on what he has seen 
during the past few seconds by the light of the oncom¬ 
ing car. But the road immediately at the back of a 
oar at rest is not illuminated in this way and so 
danger may lurk there unseen. Exposed lights along 
the roads sometimes increase the risks of night 
driving. They often make objects almost invisible 
which could easily be seen by the head-lights alone. 


Early Days of the Turbine 

In his inaugural address as chairman of the North* 
Eastern Centre of the Institution of Electrical 
Engineers, Mr. C. Turnbull gave interesting reminis¬ 
cences of some of the initial difficulties Sir Charles 
Parsons met in perfecting the steam turbine. His 
experiments with early forms of the turbine were 
in entirely new and unexplored regions of engineering. 
Everything had to be found out. Steel discs were 
run under stresses that no one could calculate and 
no one knew whether they were safe or not. The 
early high-speed turbines ran at 4,800 revolutions a 
minute. But thanks to the wonderful care always 
taken at Parsons’s works, accidents were very rare. 
When driving dynamos at high speeds, the armature 
reaction caused great difficulty. Several solutions 
were adopted for turbo-alternators. In one way 
the brushes were moved automatically with the load 
by steam pressure and the variation of the strength 
of the field was counteracted by special windings. 
A further difficulty was that owing to the springing 
of the shaft, the connexions between the armature 
and the commutator used to give trouble. This 
was overcome by the use of flexible conneotors, a 
device first proposed by Parsons. It has proved of 
tho greatest value. Details are given of the famous 
Turbinia and the heartbreaking experiences with 
the destroyers Viper and Cobra . Mr. Turnbull tells 
how Parsons refused to give up and how his persever¬ 
ance ultimately led to success. Another great 
invention that came from Parsons’s works was the 
invention of means for balancing high-speed 
machinery. The early days of the steam turbine 
were hard days and the labour expended seemed to 
lead to nothing. At one time it was doubtful if 
the steam turbine would ever become practical. 
The story of Parsons’s life should prove very 
encouraging to young and old inventors. 

The New Helm or Steering Orders 

Through the work of the International Safety at 
Sea and Load Line Convention, and tho passing of 
the Merchant Shipping Act, 1932, and in accordance 
with tho subsequent instructions of the Board of 
Trade, on January 1 the ‘direct’ system of helm 
orders came into use on all British vessels. For 
centuries the order to “Starboard the helm” or 
“Port the helm” has caused the ship’s head to go in 
the opposite direction, the practice having come 
down through the centuries when tillers were in 
use. Under the new regulations the order “Star¬ 
board” will be given, when it is intended that the 
wheel, the rudder blade and the head of the ship 
should go to starboard, and the order “Port” will 
be given when it is intended that the wheel, the 
rudder blade and the ship's head should go to port. 
Though it is expected that little difficulty will be 
experienced in changing over from the ‘indirect* 
system to the ‘direct’ system, for a time the orders 
will be given in the words “Wheel to Starboard” and 
“Wheel to Port”, thus enabling the helmsman to 
adapt himself gradually to the new system. Like 
most innovations of the kind, the change in 
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established praotiee has not been introduced without 
considerable critioism and opposition, but it is 
probable that in a very short time it will be regarded 
as an eminently sensible and desirable alteration. 

Research at the Port Brin Biological Station 

A sepabate report on the work of the Port Erin 
Biological Station has been discontinued and a survey 
of the research done is now published in the “Report 
for 1931 (No. 40) on the Lancashire Sea-Fisheries 
Laboratory at the University of Liverpool and the 
Annual Report of the Marine Biological Station 
(No. 46) at Port Erin, Isle of Man”, 1932, oditod by the 
late Prof. James Johnstone and Dr. R. J. Daniel. In 
this report a large amount of original work is also 
published. This covers a wide field and deals with 
the abdominal musculature of Crustacea, herring 
investigations, hydrography and the fauna and flora 
of the Isle of Man. The Port Erin Station has 
recently (1931-32) had a new laboratory added, fully 
equipped for practical teaching and with about 
thirty work places. New engines and pumps have 
been installed. Tho plaice hatchery and lobster 
culture are still continued. Besides liberating lob- 
sterlings hatched and reared in the laboratory, a 
number were placed singly in glass rearing jars and 
fed on crab, boiled and ground to a fine meal. Nearly 
half of the number survived and cast their shells 
four or five times, making eight or nine casts between 
the period of hatching and the end of the first year. 
The newly hatched young are fed on fresh plankton ; 
after the fourth moult (lobsterling) they are fed on 
crushed crab, small pieces of fish being added after 
the fifth month. These interesting experiments are 
to be continued on a larger scale next year. Dr. R. 
J. Daniel has completed his comparative work on the 
abdominal muscles of the Malacostraca and has 
drawn up an elaborate phylogenetic table to express 
the relationships that exist between the main ventral 
system of musculature. 

A New Source of Rubber 

In order to avoid the necessity of importing rubber 
from tropical countries, the Soviet Government has 
organised investigations of native plants likely to 
contain this valuable product in their latex. Amongst 
various plants studied, several species of ChondriUa 
(Composites) occurring mainly in the southern sandy 
regions, proved to be very promising and their culti¬ 
vation is being carried out on an extensive scale. 
Green parts of the plant are out and rubber prepared 
from the latex. The quantities obtained must be 
rather small, sinoe only up to 2 per cent of the green 
mass represents rubber. Recently, however, it was 
found that certain insects feeding on roots of Chond - 
rtfta can be utilised for extracting rubber from the 
latex (Veltiachev and Luppova, Priroda, No. 10, 
1232). One of these is a caterpillar of a pyralid 
moth, Bradyrrhoa gilveoUUa Tr„ which feeds on the 
roots and constructs round its body a tube formed 
of condensed latex and sand grains. Up to thirty 
and more such tubes can be found on the roots of 
a single plant, and the tubes contain 9-17 per cent 


of rubber. Another useful insect is the larva of a 
buprestid beetle, Sphenoptera foveola Gobi., which 
also feeds on roots of ChondriUa and causes a large 
outflow of latex solidifying round the root. These 
swellings contain up to 4 per cent of rubber. Neither 
insect produces any serious effect on the infested 
plant, and healthy plants can be infested artificially 
in order to increase their productivity. Experiments 
are being made to test the practical and economic 
side of this method of obtaining rubber. 

Cultivation of Green Crops 

Bulletin No. 63 of the Ministry of Agriculture : 
and Fisheries (“Cabbages and Related Green Crops”. 
London: H.M. Stationery Office, Price 9d.) has 
recently been published. It traces the botanical 
origin of the various green crops, and deals in detail 
with the soils, rotation, manuring, harvesting and 
marketing most suitable for cabbages, savoys, 
Brussels sprouts, cauliflowers and several miscel¬ 
laneous green crops. A very interesting section deals 
with the saving of seed in the counties the climate of 
which is most suitable for this purpose. Pests and 
diseases are not mentioned in the present pamphlet, 
since they have been described very fully in other 
publications of the Ministry. 

Astrolabes and Their History 

Astrolabes are not as generally available for study 
in the musoums of the world as their scientific im¬ 
portance and artistic qualities would merit, but all 
who may desire to become better acquainted with 
this instrument in its various forms are now given 
tho opportunity. Subscribers are invited for a com¬ 
prehensive work, entitled “The Astrolabes of the 
World”, based upon the scries of instruments in tho 
Lewis Evans Collection in the Old Ashmolean Museum 
at Oxford, in the Science Museum at South Kensing¬ 
ton, and in several other public and private collec¬ 
tions in Europe and America. The early Greek 
treatise on the astrolabe, by Philopon, and the 
Syriac treatise by Sabokt—both dating from the 
seventh century—will appear in English for the first 
time. Illustrations are given of Chaucer's astrolabe, 
now clearly identified by the character of the rete 
as depicted in MSS. and many instruments con¬ 
temporary with Columbus and Drake, are figured. 
The subject is of fundamental importance to all 
students of the history of astronomy, geography and 
surveying, and indeed to the history of science 
generally, for it may truly be scud that the astrolabe 
kept alight the toroh of the scientific method of 
observation and of computation of results, in many 
countries, and through many dark ages, when larger 
instruments and well equipped observatories did 
not exist. It is hoped that the principal reference 
libraries may obtain copies of this monumental work, 
which it is proposed to issue in two quarto volumes, 
containing more than 000 pages and 166 plates, of 
which 12 are in collotype, and 216 text figures. Hie 
price to subscribers is ten guineas. Subscription 
forms jnay be obtained from Dr. R. T. Gunther, 
Curator of the Lewis Evans Collection, in the Old 
Ashmolean, Broad Street, Oxford. 
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World Power Conference 

The preparatory work of the organising committee 
at Stockholm of the next World Power Conference, 
which will take place in 1933 in Scandinavia, is 
proceeding steadily. The first plenary World Power 
Conference was held in London in 1924, the next 
in Berlin in 1930. There have also been sectional 
meetings with special programmes, for example, at 
Basel in 1926 and London in 1928. The Scandinavian 
Conference will be such a special meeting, dealing 
with the energy problems of largo industry and 
transport. Participation and collaboration of fifteen 
countries outside Scandinavia is assured and more 
than 170 roports arc announced. Some forty 
reports to be published at the meeting deal with 
problems of energy supply in large-scale industry, 
such as combined power and heat supply, the r61o 
of large-scale industry in national power schemes, 
etc. Many of the technical papers deal with the 
problems of long distance gas transmission, while 
other papers are devoted to more spocial power 
problems concerning the iron and steel industry, pulp 
and paper, and cement, sugar, textile and other 
steam heat consuming industries. Energy questions 
of transport provide the subjects for 62 roports ; 
railway and marine transport, the peculiarities of 
city and suburban traffic are to be discussed with 
due emphasis on the new aspects which have 
been introduced by electric traction and Diesel 
engines. 

Medical Research in South Africa 

The annual report of the South African Institute 
for Medical Research, by the director, Sir Spencer 
Lister, summarises the work of the Institute during 
1931. Methods of dust estimation and studies on 
underground humidity in the air of the Witwatersrand 
mines have been pursued. The pneumonia attacking 
the native labourers in the copper mines of Northern 
Rhodesia has been investigated, and has been found 
to be caused by the Streptococcus pyogenes and other 
organisms, but rarely by the pneumococcus. This 
change of type of the organisms causing pneumonia 
has also been found in the Kimberley diamond 
mines. Much experimental work has boon done on 
cancer, and Dr. des Lignoris has found that a micro¬ 
organism, Salmonella gallinarum of fowl typhoid, if 
cultivated in the tumour filtrate of the Rous fowl 
sarcoma for several generations, appears to have 
the power on inoculation of prolonging the life of 
fowls with the Rous sarcoma by about fifteen per 
cent. 

The March of Influenza 

According to a report of Science Service, Washing¬ 
ton, D.C., a considerable outbreak of influenza is in 
progress in several States of the Union, particularly 
in the south and west, the United States Public 
Health Service reporting 14,291 cases during the 
week ended December 3, In Great Britain outbreaks 
are reported in Southampton and Birmingham, and 
during the week ended December 17 in 117 great 


towns, including London, of England and Wales, 86 
deaths from influenza were certified. In the same 
week Glasgow reported 28 deaths from this disease. 

Announcements 

The following have been elected officers of the 
Royal Society of South Africa for 1933 : President: 
Dr. W. A. Rogers ; Treasurer : Dr. L. Crawford ; 
General Secretary : Dr. B. F. J. Schonland, 

The Royal Society Mond Laboratory at Cambridge 
will bo opened by the Chancellor of the University, 
the Right Hon. Stanley Baldwin, on February 3. It 
will be recalled that the hydrogen liquefaction plant 
of the Laboratory was described in Nature for 
February 13, 1932, p. 224. 

W t e regret to learn of the death on December 26 
of Prof. Paolo Enriques, professor of zoology in the 
University of Padua and president of the last Inter¬ 
national Congress of Zoology ; he was just starting 
for Naples to pursue his researches in the Zoological 
Station. Also of Prof. James Johnstone, professor 
of oceanography in the University of Liverpool, 
formerly director of the Marino Biological Station, 
Port Erin, aged sixty-three years. 

Catalogue No. 652 of Messrs. Francis Edwards 
Ltd., High Street, Marylebone, W.I, includes a 
miscellaneous collection of books, autographs and 
manuscripts, falling under such headings as Africa, 
America, Economics, Geography, History, First 
Editions, Scripture, Shakespeare and the like. There 
are also special series such as the publications of the 
Hakluyt Society and books from special presses such 
as the Kelmscott and Doves Presses. Among the 
books listed under Africa to be noted especially are 
Angas “The Kaffirs” with the coloured lithograph 
plates (£21) and a copy of the 1727 folio edition in 
Dutch of Peter Kolben’s famous and invaluable 
account of the Cape of Good Hope (£16). The most 
notable item offered, however, is George Lily’s fnap 
of Britain, 1646, of which the only other known, and 
slightly inferior, copy is in the British Museum, and 
was one of the six treasures seleoted from the British 
Museum for the International Geographical Con¬ 
gress in 1928. Apart from Ptolemy’s atlas, this is the 
first printed map of Great Britain (£106). 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —A secre¬ 
tary of the Iron and Steel Institute and editor of the 
Proceedings —The Chairman, Appointments Com¬ 
mittee, Iron and Steel Institute, 28, Victoria Street, 
S.W.l (Jan. 21). A full-time tutor for the practical 
course in social science at the University of Cape 
Town—The Secretary, Office of the High Commis¬ 
sioner for the Union of South Africa, 78, Strand, 
W.C.2 (Jan. 31). A professor of textile industries at 
the University of Leeds—The Registrar (Feb. 28). 
A principal of the School of Metalliferous Mining 
(Cornwall)—The Secretary to the Governors, Cam* 
borne (March 31). 



January 7, 1933 


NATURE 


23 


Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Disintegration of Light Elements by Fast Protons 
Since the publication of our paper 1 on the disin¬ 
tegration of elements by fast protons, we have 
examined some of the light elements more carefully, 
using much thinner mica windows than we had 
previously employed on the high voltage tube. With 
the present arrangement, wo can count particles 
which have passed through only 0 mm. air equivalent 
of absorber on their way from the target to the 
ionisation chamber. 

In the case of lithium, we have found, in addition 
to the a-particle group of 8 *4 cm. range, another group 
of particles of much shorter range. The number of 
these is about equal to that of the long range particles 
and their maximum range is about 2 cm. The ionisation 
produced by them indicates that they are a-particles. 
It will be of interest to examine whether any y-rays are 
emitted corresponding to the difference of the ener¬ 
gies of the a-particles in the two groups, but on 
account of the smallness of the effect to be expected, 
a sensitive method will be necessary. 

In the case of boron, the number of particles 
observed increases rapidly as the total absorption 
between the target and the ionisation chamber is 
reduced. The maximum range of these particles is 
about 3 cm. and in our earlier experiments wo deter¬ 
mined the number of particlos only after passing 
through the equivalent of 2*0 cm. of air, so that we 
were very nearly at the end of the range. Decreasing 
the absorber to 0 mm. of air gives an enormous 
increase in the number of particles. In this way about 
twenty-five times as many particles have been 
obtained from boron as from lithium under the same 
conditions. We estimate that there is roughly one 
particle emitted per two million incident protons at 
000 kilovolts. The ionisation produced by the 
particles suggests that they are a-particles, and the 
energy of the main group would support the assump¬ 
tion that a proton enters the B n nucleus and the 
resulting nucleus breaks up into three a-particles. 
There also seem to be present a small number of 
particles with ranges up to about 6 cm. 

J. D. Cockcroft. 

E. T. S. Walton. 

Cavendish Laboratory, 

Cambridge. 

Deo. 22. 

1 Proe, Roy. So e„ A. 137 r 226; 1632. 


The Neutron and Neuton, the New Element 
of Atomic Number Zero 

Since neutrons were first recognised by Chadwick 
in the rays from the beryllium nucleus, it may be of 
interest to note that in 1910 the hydrogen-helium 
theory 1 considered this nucleus to oonsist of two 
doubly charged helium nuclei and a condensed or 
nuclear hydrogen atom, now called a neutron. In 
a paper written early in 1919, the formula of the 
beryllium nucleus was given as a,(7$) which in more 


recent symbols is a, {pe) t where the parentheses were 
used to emphasise the idea that the proton p and 
the electron e are united to form a neutral group or 
neutron. 

The suggestion that neutrons exist as separate 
atoms was made independently at practically the 
same time by Lord Rutherford (June 3, 1920) and 
myself (April 12, 1920). 

The basis for my assumption of the existence of 
neutrons, was that it would be difficult for a-particles, 
on account of their double positive charge, to pass 
through the region of repulsion (now called the 
potential barrier) around miclei of high positive 
charge in order to unite with the nucleus, but that 
electrically neutral particles “could easily pass into 
and through this region”. “Such atoms might have 
masses 1, 2, 3 and 4, and possibly other values, and 
they would contain no non-nuclear electrons, so they 
would have no chemical, and almost none of the 
ordinary physical properties, aside from mass.”* 

While the question of stability is not discussed in 
this paper, it may be stated that at that time I did 
not considor any neutron of higher mass than 2 to 
exist more than momentarily except in a moderately 
heavy nucleus, but that the first quadruple neutron 
present in other nuclei is that in argon 40, the nuclear 
formula of which may be written a,+ + (pe) 4 ° or 
a # ++(ae,)°. 

Since neutrons of unit mass (according to Chadwick 
about 1 000 ), and possibly those of mass two also, 
probably exist throughout space, and are concen¬ 
trated by gravitation in the planets, and still more' 
in the stars, they may be considered to constitute 
collectively an element. Since the atomic number of 
an element is determined by the magnitude of the 
charge on the nucleus of an atom of the element, 
the atomic number which corresponds to a neutron 
is zero ; that is, the neutron is a nucleus with a zero 
charge. As a name for this new element, neutronium, 
neutronon, or neuteron have been suggested to me, 
but the name ‘neuton’ is more simple and preserves 
in it the suggestion of neutrality and also the final 
4 on’ of the chemically indifferent elements. 

To what extent the atoms of neuton partake in 
the partition of heat energy between molecules in 
general, is an interesting problem, since the collisions 
of the neutrons would bo with nuclei and with 
electrons, rather than with atoms and molecules. 

It is not improbable that the general formula for any 
nucleus, (p%e) z {pe)i t proposed independently in 1921 
by Masson and by me, may be shown to have a 
theoretical significance. If n represents a neutron, 
then this formula may be written (pn) z ni in which z 
is the atomic, and i the isotopic number. For the 
neutron z is 0 and i is 1, for the proton z is 1, 
and t is — 1, for oxygen 10, z is 8 and % is 0, and for 
the principal isotope of aigon z is 18 and i is 4. It is 
evident that if all of the electrons are present as 
neutrons, then z-M gives the number of neutrons, 
z the number of extra protons, and 2 z+i the total 
number of protons. The numbers z and i are the most 
important in the classification of atomio species, and 
the value of i defines specifically the particular isotope, 
either known or unknown, of any element, either 
radioactive or non-radioactive. 

William D. Harkins. 

University of Chicago. 

: Nov. 8. 


1 Harkins and Wilson. 7. Amor. Ctom. Soe. t S7, 1366: 1916. 
* Harkins,7. Amor. OSem. Soe. t 42, 1666 and 1664 ; 1020. 
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Kinetics of the Decomposition of Molecules 
of Intermediate Complexity 
In a large class of gaseous chemical reactions, the 
mechanism is generally supposed to be the following. 
Molecules are brought into an activated state by 
collision. Most of the activated molecules are de¬ 
activated again, but during their existence there is a 
definite probability of their chemical transformation. 
As is well known, the relation between reaction rate 
and pressure under those conditions is such that the 
reciprocal of r f the half life of the reacting substance, 
gives a curve of type 1 or 2 (seu Fig. 1) when plotted 
against the initial pressure 1 . (The precise shape of 
the curve before it has become horizontal depends 
upon how tho above mentioned probability varies 
with the total energy of the molecule*.) 



In a molecule of moderate, but not too great, 
complexity, it seems possible that there may be 
several different modes of activation, corresponding 
to particular divisions of part of the energy among 
a limited number of vibrational (or rotational) states. 
To a first approximation, each of these modes may 
be associated with a separate probability of trans¬ 
formation, because, in the absence of collisions, 
internal redistribution may be difficult. Thus the 
total rate of reaction will be roughly the sum of 
several virtually independent reactions, each rate 
varying according to a curve of the type 1, 2, or 3. 
Since each of these reaches its limiting rate at a 
different pressure, the total rate may vary with 
pressure according to a segmented curve of type 4, 
with fairly pronounoed changes of direction at A, B, 
and so on. 

The simplest types of molecule may give curves 
which do not bend, at least up to high pressures, 
moderately simple molecules may give curves with a 
limited number of segments of decreasing slope, 
while complex molecules with many degrees of 
freedom give curves in which the segments merge 
into a single line without any noticeable .changes of 
direction at particular stages. 

The equation of the segmented curve in real 
examples will be very complicated, since the assump¬ 
tion of virtually independent reactions is to some 
extent an idealisation. Further, the variation of all 
the transformation probabilities with total energy 
may also complicate matters. 

The object of th£* note, however, is simply (1) to 
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suggest the desirability of exploring the hypothesis 
that the most general form of curve for molecules of 
'intermediate complexity’ is of the segmented type, 
and (2) to state that experiments on the decomposi¬ 
tion of nitrous oxide at fairly low pressures (already 
published*) and further experiments on the decom¬ 
position of acetaldehyde (in progress) yield indica¬ 
tions of the real existence of these different types of 
activated state. 

C. N. Hinshelwood. 

C. J. M. Fletcher. 

Balliol and Trinity College 
Laboratory, Oxford. 

Dec. 8. 

1 HiiiAhdwootl, '‘Kinetics”, 

* Rice and Karmipurgcr, Kassel. 

* Mu#Krave ami Hlnaiielwood, Pror . Hoy. Sor. t A, 186, 23 ; ltt32. 


'Hexuronic Acid’ (Ascorbic Acid) as the 
Antiscorbutic Factor 

In view of the facts that (1) hexuronic acid is the 
name of a class of substances rather than that of 
ono individual compound, and that (2) the material 
described as hexuronic acid isolated from adrenal 
cortex and now from Paprika contains a molecule 
of water less than is required for a hexuronic 
acid, we wish to ascribe the name ascorbic acid to 
the crystalline substance C # H $ 0* which has been the 
subject of earlier communications from our labora¬ 
tories. 

A. Szknt-Gy6rgyi. 

W. N. Haworth. 

Universities of Szeged and Birmingham. 

Dec. 19. 


Methylnornarcotine, Glycuronic Acid, and 
Vitamin C 

The view that vitamin C is identical with methyl- 
nonmreotine has been advanced by Rygh 1 **, who 
claims that narcotine occurs in unripe fruit and 
disappears with corresponding formation of vitamin 
C during ripening. According to Rygh, guinea-pigs 
receiving a scurvy-producing basal diet together with 
a suitable daily supplement of synthetic methyl- 
nomarcotine lose weight and die but without any 
of tho typical symptoms of scurvy. Other 
workers** *»**• have been unable to confirm this 
observation or to find narcotine in unripe fruit, and 
Dalmer and Moll* have shown that methylnor¬ 
narcotine as prepared by Rygh is not a single 
chemical substance. 

In a later communication Rygh 7 has changed his 
ground and token up the position that vitamin 0 
is a complex, of which one component must be 
methylnornarcotine while the other may be any 
uronio acid. Thus according to Rygh, the recently 
demonstrated anti-scorbutic activity of hexuronic 
acid is due to the contamination of the hexuronic 
acid by methylnornarcotine, giving a mixture of 
the two components necessary for the make-up of 
vitamin C. This hypothesis was drawn from the 
observation that guinea-pigs were not only protected 
from scurvy but also grew normally if in addition. 
to the basal diet they received daily 10 y of “30 per 
cent metbylnomarootine” and £ mgm. of glycuronic 
acid, although the glycuronic oeid alone neither 
prevented scurvy nor supported growth, 

I have attempted without success to confirm these 
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observations, using a specimen of glycuronolactone 
kindly given by Dr. E. L, Hirst, and two specimens 
of “30 per cent methy Inomarcotine”, one prepared 
by Rygh and the other prepared in this laboratory. 
Young guinea-pigs were fed upon a scurvy-producing 
basal diet, and given a daily supplement of methyl- 
nomarcotine, or of glycuronolactone, or of both 
together, in the amounts specified by Rygh. 7 On 
the sixteenth day the animals were losing weight 
rapidly, so they were killed and examined for (a) 
heemorrhage at the knee-joint, (6) rib-beading, and 
(c) suprarenal staining with dilute silver nitrate 
solution after Moore and Ray. 1 All those animals 
which had been receiving any of the supplements 
showed signs of marked or severe scurvy indistin¬ 
guishable from the condition of the negative con¬ 
trols, while the positive control animals (which had 
received 10 gm. of cabbage daily) were free from 
scurvy. The lower jaws of all the guinea-pigs were 
removed for histological examination of the teeth, 
and full details of the experimental observations will 
be published elsewhere when this examination has 
been completed. 

W. J. Dann. 

The Dunn Nutritional Laboratory, 

University of Cambridge and 
Medical Research Council, 

Milton Road, Cambridge. 

Dec. 7. 


1 Rygh and Rygh, JP, phytiol. Cham., 804,114. 

■ Rygh, Rygh and Laland, Z. phytiol. Cham., 894, 105. 

1 Smith andZUva, Cham, fnd SI, 166. 

4 Grant, Smith and ZUva, Biochatn. J 88, 1028. 

4 Dalmer and Moll, X. phytiol. Cham., 809, 211. 

4 Dann, Fortyth, Hams, Mills and Inneo, Lancet, 8, 237 ; 1032. 
1 Rygh and Rygh, Z. phytiol Cham,, fill, 275. 

* Moore and Ray, Nature, 180, 007, beo. 31,1932. 


Union of Pycniospores and Haploid Hyphffi 
in Puccinia Helianthi Schw. 

The discovery 1 that, in a heterothallie rust like 
Puccinia graminis Pens., or P. helianthi Schw., the 
transfer of pyoniospore-containing nectar from a 
monosporidial (haploid) pustule of one sex to a 
similar pustule of the opposite sex induces the 
development of »cia in the pustule receiving the 
nectar has stimulated interest in the process by 
which the diploidisation is effected. 

In the examination of free-hand sections of xnono- 
sporidi&l pustules of P. graminis and P. helianthi, 
I have observed that usually two types of hyphffi 
protrude through the ostiole of a pyoniurn : (1) the 
stiff tapering slightly-curved paraphyses, which have 
been frequently figured ; and (2) flexuoua hyphffi 
which show considerable variation in length, dia¬ 
meter, regularity of outline, and a few other features. 
In some of the pyonia—probably the older ones—of a 
pustule, these flexuoua hyphffi may show rather 
profuse development; in others, only a few of them, 
sometimes none, are discernible. They may be 
shorter, but usually they are as long or longer than 
the paraphyses, not infrequently two or three times 
as long. They may branch, but they rarely show 
septations. Some may be swollen at the tip. Occa¬ 
sionally a short spur or peg, of less diameter than a 
branch, juts out at a side or tip. 

Several pycniospores in union with such hyphffi 
have been observed in sections of haploid pustules 
of P. helianthi in which the nectar had been previously 
intermixed, so that presumably both ( + ) and (—) 
Pycniospores were present on the surface of each 


pustule and in close proximity to the protruding 
hyphffi. 

Fig. 1 shows such a union. The pyoniospore is 
empty ,* and the hypha has lost most of its cyto¬ 
plasm. Presumably the nuoleus of the pyoniospore 
has passed through the connecting tube into the 
hypha and proceeded down it, to associate itself in 
conjugate relationship with some nucleus ot the 
mycelium. 

With regard to the short spurs or pegs on these 
hyphffi, it is assumed that a hypha of one sex, in 
response to the presence in its immediate vicinity 
of a pyoniospore of the opposite sex, sends out a 
short tube to establish contact with that pyoniospore. 

A nucleus in the act of passing from a pyoniospore 
into a hypha has not been seen, but empty pycnio¬ 
spores found connected by short tubes to these 
hypha) furnish strong circumstantial evidence that 
nuclei migrate from pycniospores to these hyphse by 
way of fusion tubes. 



KlO. 1 .—TIlo union of a pyoniospore and a flexuoua hypha 
In a haploid pustule of J\ M ianthi . The pustule was fixed 
In formalin acetic alcohol 13} hours after tne intermixing of 
nectar was done, x approx. 1,500. Thotograph by A. M. 
Brown, 


Hyphffi which emerge through stomata and 
between epidermal colls wore observed by Andrus* in 
haploid pustules of Uromyces appendiculatus and 
U. vigncc , and by Allen,* in haploid pustules of 
Puccinia triticina. Andrus regards these hyphffi as 
the tips of functioning trichogynes. Allen designates 
them “receptive hyphee”. However, neither of these 
investigators found direct evidence of fusions between 
‘spermatia* (pycniospores) and trichogynes or recep¬ 
tive hyphffi, although both assume from their studies 
that direct fusions do occur. 

There is little doubt that, in haploid pustules of 
P . helianthi (or of P. graminis), the function of the 
protruding hyphffi is to establish contact between 
myeelia of one sex and pycniospores of the opposite 
sex and thus to serve as an avenue by which the 
nuclei of the pycniospores reach the internal myeelia 
of the pustules. The type of union so far observed 
simulates that of oidium and hypha in the Hymeno- 
myoetes. 

J. H. Craigie. 

Dominion Rust Research Laboratory, 

Winnipeg, Manitoba. 

Nov. 17. 


1 Crmtgta, J. H., NATCH*. 180, 765, Nov. 26, 1027. 

1 Andrus, C\ Frederic, J, Agr. Rat,, 48, 660-587' 1081. 
• Allen, inth F M J. Agr. Aw., 44, 733-754 ; ite. 
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Breeding of Oysters (0* edulis ) at Port Erin 
The success obtained by the Department of the 
Ministry of Agriculture and Fisheries in breeding 
oysters (0. edtdis) in the experimental tanks at 
Conway and Lympne 1 suggested that a similar use 
might be made of the large outdoor tanks or ponds 
at the Port Erin Marine Biological Station. In 
normal summers the sea temperaturo in Port Erin 
Bay rarely rises above 59° F. seawards of the beacheH, 
owing to the steepness of the beaches and the mid- 
sea position of the Isle of Man; t he maximum is reached 
at about the end of August*. The stagnant water in 
the ponds, however, follows air temperature much 
more closely than the sea, and this year gave surface | 
readings during July and the first three weeks of | 
August ranging mostly between 62° and 66° F. ; a 
range favourable for oyster breeding. 

In February, a hundred Whitstable oysters were 
imported into tho Port Erin tank system and dis¬ 
tributed on April 14 experimentally on the bottom 
in different outdoor tanks. These oysters were 
examined on July 20. High mortality hod occurred 
in the east tank whore about a hundred plaice had 
been stored for breeding. On the bottom of this 
tank it was found that there had become deposited 
a black sludge bearing a luxuriant growth of green 
weed. Oysters which occurred in places where this 
sludge had accumulated were suffocated. Somewhat 
similar conditions obtained in parts of the west tank, 
though the sludge was less dense and the loss was 
not so heavy as in the east tank. Only one individual, 
however, among twenty-five had died in a small clean 
outside store tank through which a small circulation 
of water had been maintained. 

The oysters from this latter tank (24 in number) 
were opened on July 20, when two individuals were 
found black sick, that is, carrying larvae ready to be 
voided from tho paront into the water. On July 13 
the oast tank had been refilled with water diroot 
from tho sen after tho pond had boon scrubbed out. 

In this pond most of the larvae taken from the two 
black sick oysters were distributed on July 20. To 
this tank had also been added about a hundred 
plaice stored for brooding experiments in tho following 
year. 

On November 24 the tank was emptied and 
examined for oyster spat. A sprinkling only was 
found. Sixteen were found attached to the north 
wall of the tank in tmderhung places along with 
balanids, mostly remote from direct sunlight. Three 
occurred in the full glare of daylight on tho bottom 
and near the middle of the tank ; one settled on a 
varnished board and one on a stone, both in deep 
water near the outlet pipe ; two occurred on mussel 
valves also on the bottom of the tank. The bottom 
and lower parts of the walls of the tank were covered 
with a growth of long delicate green weeds, 98 per 
cent of which were Cladophora Jr acta, Kiitz, var. 
fiavescens Batt. (0. fiavcscens Harv.), along with a 
little Urospora ieogona Batt. and Percuraaria percursa 
Rosenv. ; there was very little accumulation of 
black mud. It is probable that a good fall of spat 
might have been obtained had settlers or a supply 
of cultch been placed in the pond. The spat varied 
in size from 0 mm. long by 6 nan. deep to 20 mm. 
long by 18 mm. deep, and fell into two size groups, 
suggesting that two periods of settling ooourred, 
possibly a settlement from each brood of larvae. 

Ordinary sea-water of a salinity about 33*5 per 
thousand* pumped into the tank direct from the sea | 


was used in thin experiment; the salinity probably 
varied little during the first month of the experiment, 
as this was a period of drought and a little fresh 
sea-water was pumped into the tank from the sea 
daily. The plaice m the tank were fed on boiled 
mussels, the remains of which would contribute with 
the waste products from the plaice themselves 
towards manuring the water for the growth of those 
micro-organisms on which the oyster larv® and spat 
thrived. A heavy growth of green weed is evidenoe 
of considerable production of motile reproductive 
bodies from these plants. These reproductive bodies 
may very well have formed a portion of the food of 
the larv® and/or spat at some period* Scott’s 
investigations* on the plankton of these ponds in 
1924-20 indicate that in July and August the phyto¬ 
plankton (diatoms and dinoflagellates only) may 
normally be relatively scarce, or even absent: no 
plankton observations were made in 1932. A few 
Oobius ruthensparri and about four specimens of 
various species of small flatfish in the pond may 
have been inimical to a larger spatfall by feeding on 
the larv®, as Dodgwon and Sherwood 1 have found. 
100 living plaice were recovered from the experi¬ 
mental tank in good condition on November 25. 

The experiment is interesting in proving that under 
such meteorological and other conditions as prevailed 
in the summer of 1932, ( a ) oysters will spawn in the 
tanks at Port Erin ; (6) the tanks are suitable for 
the production of young oysters ; and (c) when tho 
method of cultivating oysters in tanks has been 
improved so as to become a sound economic proposi¬ 
tion, it may be possible in favourable summers to 
produce oyster spat in great numbers at Port Erin. 
The experiment also encourages the reasonable hope 
that such tanks as may be built in tho future for 
tqubbcI purification in the north of England may 
become as useful as those at Conway for oyster 
breeding. 

We are indebted to members of the staff for taking 
valuable routine temperature records. 

J. H. Obton. 

M. W. Parke. 

W. C. Smith. 

Zoology Department, 

University, Liverpool. 

Dec, 8. 

» K. Dodfiiwn and H. V . Sherwood, Oyster Brooding Experiments: 
In Report* on Sea Fisheries, Ministry Agrlc. and Fish., England and 
Woles, 1919 «t 

• J. R, Bruce, J. Mat. Biol. A»»oc., Plymouth^#, 542; 1926 

1 A. Scott, Proc. and Trant. Biol. Soc. Liverpool , 89 and 41, 1925-27. 


Reversible Stoppage of the Blood Circulation 
in Sabellids 

Sabellids are marine polychfflte worms, the blood 
system of which is peculiar, both anatomically and 
physiologically. Numerous capillaries are present, 
in the body wall, in the branchial crown, and pro¬ 
jecting freely into the body cavity, all of them 
ending blindly. Most of the blood vessels in the 
body contract rhythmically. By peristalsis blood 
is forced along the continuous vessels, and at intervals 
of 10-20 seconds blood is expelled from the blind 
capillaries by regularly rhythmic centripetal con¬ 
tractions of their walls, to flow back again into these 
capillaries almost immediately. There may thus be 
said to be a true Galenic circulation in the capillaries. 
The bipod contains the respiratory pigment ohloro- 
eruorin. 
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If a sabellid worm is put, under water, into a 
narrow glass tube, the rhythmic contractions of the 
blood vessels in its crown can be seen through the 
glass. Under these conditions the contractions con¬ 
tinue for half an hour and then cease. But as soon 
as even the tip of the crown projects again beyond 
the end of the tube, the contractions recommence. 
Thus when worms in Nature have retired into their 
tubes for over half an hour their blood no longer 
circulates. Yet Spirographia can remain uninjured 
for eight hours inside its tube when the front end 
of the latter is artificially closed. After about eight 
hours the animal re-expands its crown through a new 
anterior lateral aperture which it forms by local 
digestion of the mucoid tube. 

When a sabellid is put into sea water saturated 
with carbon dioxide, the pulsations of its blood 
vessels cease almost immediately. After the animal 
has been put back into pure sea water the pulsations 
recommence. Neither water lacking dissolved 
oxygen, nor water acidified with hydrochloric acid 
to the same pH as water saturated with carbon 
dioxide, stops the pulsations. Tho threshold pH 
for stoppage in water containing carbon dioxide is 
in the region of 6 0, varying slightly with species. 

It has been concluded from a variety of experi¬ 
mental evidence that the natural inhibition of blood 
circulation when worms are in their tubes is due 
to an accumulation of excreted carbonic acid between 
the filaments of the closed crown, and that this 
carbonic acid does not act on the blood vessels 
through a nervous reflex, but it prevents the normal 
exit of carbonic acid produced in metabolism, which 
accumulates in the body and has a direct inhibitory 
action on the blood vessel walls. 

A full account of this work will be published 
shortly. 

H. Munro Fox. 

Zoology Department, 

University of Birmingham. 

Dec. 6. 


Photochemical Reaction of Hydrogen and Chlorine 

I AM much surprised to read, in Nature of Decem¬ 
ber 17, that so fine an experimenter as Prof. A. J. 
AUmand has failed to inhibit the action of light on 
a mixture of hydrogen and chlorine, by drying. It 
is, with one exception, the easiest- reaction with 
which to demonstrate the influence of traces of water 
on chemical action. So much so, that for many 
years it was one of my stock experiments in courses 
of elementary lectures. 

Hydrogen and chlorine were generated by the 
electrolysis of hydrochloric acid, washed with water 
and conducted through a tube of phosphorus pent- 
oxide for rough drying. The mixture then passed 
through a dozen thin bulbs blown in series on a 
tube of soft glass, in some of which had been placed 
phosphorus pentoxide. After about six hours, the 
wash water was saturated with chlorine, and half 
an hour later the bulbs were sealed off at their 
capillary joinings. The last bulb was exposed to 
the light of burning magnesium, and if it exploded 
after five seconds, the batch was assumed to be 
perfect. In lecture a pair of bulbs, one containing 
phosphorus pentoxide and the other not, were 
exposed to the same intensity of light and in no 
case did tho dry gas ever explode, while the moist 
ones did so without exception. One of the dried 


bulbs was exj>osed to bright sunlight for three <lays, 
and analysis of the gas afterwards showed that one 
third of the mixture was still in the uncombined 
state. Mellor and Bussell 1 , in repeating this experi¬ 
ment, found that two thirds of the gas had resisted 
the action of light. 

In describing these experiments to the Chemical 
Society, I did the experiment successfully ; in fact, 
on the principle that ‘seeing is believing* I have, 
almost without exception, demonstrated my results 
experimentally at tho meetings at which the papers 
were read. Prof. Bodenstein and Prof. Allmand owe, 
I think, tho failure of their experiments to the com¬ 
plexity of their apparatus. It is almost impossible, 
on account of the slowness of diffusion, to dry an 
apparatus which has any dead ends. Mere ‘baking 
out* at 200° is insufficient, as I have shown over and 
over again, to get rid of deep-seated moisture in 
glass. Long continued contact of a gas with pure 
phosphorus pentoxide is the only way in which 
success can be attained. 

At the risk of seeming egotistical, I would ask 
all who contemplate working in this field to read 
my paper* on “Manipulation in Intensive Drying’*, 
If they do so, they would, I feel sure, savo themselves 
much fruitless effort. 

H. B. Baker. 

Imperial College of Science, 

London, SAW7. 

Dec. 22. 

1 J. Ckem. Sac.; 1902. 

• J. Chem. * Hoc.; 1929. 


Limiting Mobilities of some Monovalent Ions 
and the Dissociation Constant of Acetic Acid at 25 0 

MaoInnes, Shedlovsky, and Longsworth in reply 1 
to our recent letter with the above heading* have 
asserted, without experimental evidence, that our 
conductivity techniquo was subject to errors and 
that the discrepancies between the results are to be 
attributed to this cause. We would, however, point 
out that by using the cell constant determined with 
0 *01 N potassium chloride by Parker and Parker’s 
method* we have been able to reproduce Kohlrausch 
and Maltby’s results* for KC1, NaCl, and KIO, at 18° 
over the range 0 *0001 — 0 *01 N to within 0 • 1 per cent, 4 
and this, it appears to us, gives definite support to 
the view that our experimental results are trust¬ 
worthy to at least 0 • 1 per cent. 

Two limiting cation transport numbers for KC1 
are given in our paper 6 , namely, 0*497 the old 
classical figure of Kohlrausch and Maltby*, on which 
basis all limiting mobilities have hitherto been 
oaloulated, and 0*490 tho most probable figure 
deduced from the results of Maclnnes and Dole*. 
It was our original intention to redetermine this 
constant but owing to the transfer of the senior 
author to Woolwich, this project was abandoned. 
We now employ the figure 0*490, which appears to 
be the most probable value deduced from the deter¬ 
minations of Maclnnes and Dole and of Longsworth 7 . 
The American authors state in their letter that their 
value for the limiting conductivity of the chloride 
ion, based on conductivity and also transport 
number measurements of KC1, NaCl, LiCl, and 
HC1 at 25°, is 76-32 “within a few hundredths of a 
per cent” ; the value deduced previously by us was 
76*4* (n* for KOI - 0-490). 

The use of the empirical formula of Shedlovsky* 
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for extrapolation to infinite dilution seems unneces¬ 
sary ; the ordinary square root formula holds over 
a considerable concentration range when applied 
to Shedlovsky’s results* for KC1, NaCI, and HC1 
at 25°, Further, the Shedlovsky equation is of limited 
applicability (it breaks down for KNO t * chlorates 
and iodates) and the values for A» deduced from it 
for NaCl and KC1 at 18° have actually been 
exceeded at experimental concentrations by 
Kohlrausch and Maltby 1 ® and by Wieland 11 respect¬ 
ively. 

A. I. Vogel. 

The Woolwich Polytechnic, 

London, S.E.18. 

0. H. Jeffery. 

University College, 

Southampton. 

Nov. 30. 
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4 Raw r Weather 

With the return of winter the following physico- 
physiological question once more calls for solution :— 
very hot but dry weather may be tolerablo, while 
moderately hot but very damp weather may be 
almost unbearable. The explanation of this in terms 
of cooling by evaporation is known to everyone. 
Again, while very cold dry conditions may be pleasant 
and invigorating, damp and rather cold weather— 
what is generally described as raw weather—is very 
unpleasant even to normal people, while it is peculiarly 
bad for those suffering from rheumatism and the like. 
So far as I know no explanation of this last effect 
has been generally accepted; indeed, inquiries of many 
physioists and not a few physiologists have failed to 
produce any suggestions regarding even the general 
lines along which a solution might be found. Any 
complete explanation must also account for the fact 
that damp air with a moderate temperature is far 
from unpleasant, as exemplified by the mild south¬ 
westerly conditions often occurring in the British 
Isles. 

G. M. B. Dobson. 

Robinwood, Boar's Hill, 

Oxford. 


Isotope Effect in the Spectrum of 
Cadmium Hydride 

In an earlier paper 1 , I dealt with the structure 
of different band systems in the spectrum of cadmium 
hydride. In several respects, however, my analysis 
suffered from incomplete resolution of the spectrum, 
especially regarding the isotope splitting of the band 
lines. Recently I repeated the investigation, using 
a large concave grating in the third order (0*6 A./mm.). 
Much work was devoted to the analysis of an extensive 
system *£* -► *£, covering a wide range of 
vibrational levels \v' «= 0 to 13, 0 to 6) and 

thus forming a favourable case for an examination 
of the isotope effect. The band lines are here split 
into components belonging to Cd (m, 112, no, lie), 
already known from the work of Aston. 1 Besides 
this, faint components appear belonging to isotopes 
Cd (118, 108), which have not been reported before. 
These components were found in every rotational 
line-group of a great number of bands, falling exactly 
in the position calculated (* 0-02 cm. -1 ). I was 
not able to detect the components of the odd isotopes 
Cd (in, us), due to their positions between the 
intense lines of Cd (no, 112 , 114). Only in favourable 
oases could a diffuse blackening be distinguished 
between the components of Cd (no, 112 ), which may 
be related to Cd (m). 

There are some peculiarities regarding the intensity 
distribution among the isotope components which 
may be of interest to mention. In bands belonging 
to the transitions v' 0, the lines of Cd (in) are 
somewhat more intense than those of Cd ( 112 ), while 
there is a considerable intensity difference between 
the lines of Cd ( 110 ) and Cd (lie), in agreement with 
Aston’s values. In transitions 0 -* v", the intensity 
distribution is changed in favour of the heavier 
isotopes. Due to this, I was able to trace Cd ( 118 ) only 
in the latter case, where it appeared stronger than 
Cd (108), while in transitions v' ~ 0 only Cd (108) 
could be observed. These relations can be ac¬ 
counted for partly* by influences of the Boltzmann 

factor e~ hvlkT . 

Detailed account of tho analysis of this spectrum 
will be given shortly. 

Erik Svensson. 

Laboratory of Physics, 

University of Stockholm. 

Nov. 24. 


1 E. Bvenason, Z. Phut., 09. 833 ; 1030. 

• F. W. Aston, PhiX. Mao., 4o, 1101; 1026. 

* G. Stonvfnkel, Nature, 120, 649; 1030. 


Heat expands and softens the tissues, bringing 
more blood and lymph into the parts : cold tightens 
them up. It is, I suggest, this change which leads to 
pain in rheumatic people. A sudden thaw is most 
trying. 

Cold moist air has a much higher conductivity 
than cold dry air, and acting on the skin produces 
the raw feeling and excites the nerve endings which 
refiexly cause the tightening-up effect. 

The action of certain infra-red rays in producing 
refiexly congestion of the nasal air way or the 
opposite affords a striking example of how skin 
stimulation produces reflex effects on deeper organs, 

Leonard Hill, 


Chlorination of Sodium Benzoate 
The chlorination of benzoio acid in alkaline solu¬ 
tion by means of sodium hypochlorite is often quoted 
as an example of the effect of ionisation on orienta¬ 
tion. Lossen’s experiments 1 have been repeated, and 
it is now found that the produot of chlorination 
contains 48 per cent ortho-, 82 per cent meta- and 
20 per cent para-ohlorobenzoio acid. This is ah 
unusual type of orientation. 

J, C. Smith. 

The Dyson Perrins Laboratory, 

University, Oxford. 

Deo. 14. 


1 FfledlAndar, 7,115 ; 1003. 
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Research Items 


Burial of a Bari Rain-maker. The burial of a rain- 
chief in the Bari country, Mongalla Province, Sudan, 
is described by Mr. A. C. Barton in Sudan Notea 
and Records, vol. 15, pt. 1. The rain-maker’s last 
illness took place during a drought, and, as was 
ascertained by the performance of a special rite, 
had been caused by a, more powerful rain-maker, 
who attributed to him the failure of his own efforts 
to bring rain. The grave was of a special type reserved 
for rain-makers, chiefs and influential freemen. It 
lay from east to west, and from the west, descent 
to the bottom of the excavation was by two steps 
cut in the earth. The interment chamber proper 
was cut laterally and frontally into the north and 
east sides of the excavation. The funeral ceremonies 
began with secret rites, to which only the close kin 
were admitted, in the house, which was closed 
immediately after death. These rites included the 
shaving and anointing of the oorpse, the hair being 
placed in a calabash to be disposed of later in the 
bush. At the graveside, women who had not been 
present inside the house again anointed the body 
over its clothes, and the sons after anointing the 
back of the corpse down to the waist, again over its 
clothes, with ground and burnt semen returned to 
the house, observing a grass taboo, in walking, 
where they remained until earth hod been thrown 
into the grave. A small son of a serf had been chosen 
as a serf of the dead, and when the corpse had been 
laid to rest in the chamber as on a bed, this boy 
romained by the corpse until it opened in final decay, 
when ho came out of the grave and proclaimed the 
chief really dead. Large slabs of stone, sacking, etc., 
blocked the entrance of the cavity, so that no earth 
could fall on the chief, and above the grave were 
placed carved grave stakes, of which one had two 
prongs, a ‘male’ and a ‘female’, while the smaller 
is the ‘sentinel*. These were brought from the 
father’s grave and will remain on the chief’s grave 
until required for his son’s burial. A mourning feast 
and dance follow the burial. 

The Malabar House. In commenting on a ballad of 
Kerala in the Indian Antiquary for November, Dr. 
M. D. Raghavan appends some notes on the Malabar 
house, which is highly conventionalised in plan and 
clearly has retained its main features unchanged for 
a very long period of time. The most characteristic 
dwelling-house of Kerala is called n&lu-pura, literally 
‘four-houses’, being built round the four sides of a 
courtyard which is open to the sky, each room being 
named relatively to its situation with regard to the 
courtyard, that is, southern room, northern room 
«r the three western rooms. Every house, however 
*mall, is regarded conventionally as a ndlu-pura, and 
bonce a house of the smaller type, though facing 
°ast, is called padttffodrra pura, that being the 
western block consisting of three rooms with a 
verandah in front. Usually behind the central room 
of the western block there is a small room called the 
‘lean-to’; and beside the inner verandah is an 
outer verandah with a long ridged roof on a beam 
supported by high pillars. The central of the three 
western rooms is the principal room of the house, 
containing the valuables and sacred to all household 
ceremonies. The main entrance is through a portico 
which serves the purpose of a drawing-room. Each 


house stands in a compound of its own, which is 
thickly planted with trees, and is enclosed by a 
massive bank of earth. A broad smooth walk, well 
rammed and plastered with cowdung, leads to the 
oourtyard, of which the surface has been treated in 
the same way. The oourtyard is used for drying 
paddy, pepper, etc., in the sun. It serves as a thresh¬ 
ing floor, as the recreation-ground of younger 
members of the family, as an exercise ground in the 
use of arms, and as a place for ceremonial and social 
functions. 

Facial Growth in Children. “Facial Growth in 
Children”, by Corisande Smyth and Matthew Young 
(Medical Research Council. Special Report Series, 
No. 171), gives the results of a study of twenty 
characters of the face in 1,400 London children. The 
primary object of the investigation was to establish 
standards of normality. Measurements were made of 
some 1,200 selected children aged 8-14 years in the 
London County Council schools, 100 boys aged 9-10 
years taken at random from a group of boys of the 
same age, and 100 children aged 2-6 years attending 
a welfare clinic. No measurements were made of 
ohildren aged 6-8 years. This study confirms the 
findings of John Hunter, Tomes and Bolk that the 
dental arch does not increase in length after complete 
eruption of the milk teeth, but Smyth and Young 
find there is a definite increase in breadth of the 
dental arches after four years of age. As regards 
inter-relationships of the facial measurements, the 
most interesting result is the high association between 
the zygomatic breadth and breadth of the dental 
arches, an association denied by Korkhaus and other 
observers. There appears to be some tendency for a 
narrow face to be associated with a high palate but 
not necessarily with a narrow dental oroh. Although 
all the results are based on selected ohildren, that is, 
on those in whom normal occlusion has occurred, 
Smyth and Young consider they may be taken as 
fairly representative of London school children 
because of the close agreement found in the results 
for two groups of boys aged 9-10 years, one group 
selected because of normal occlusion, the other taken 
at random from the London schools. 

Influence of Living-Space upon Growth. In the 
course of two years, experiments, fifteen in number, 
have been carried out by Dr. Jan Podhradsky with 
the objeot of deciding whether the size and shape of 
the living-space influenced in any way the growth 
and development of tadpoles of Rana fusca (Bull, 
de VInetit , Nat . Aqron . Brno, CSR., Sign. C. 20, 1981), 
It was found that size of living-space had a bearing 
on growth and development so that they followed 
their normal course only within oertain limits of 

r ce, above and below which growth was depressed. 

a small living-space the adverse factor appeared 
to be mutual disturbance amongst the tadpoles; in 
a large living-space the isolation of individuals 
seemed to be largely responsible. Shape of living- 
space also had a measurable influence: narrow and 
high vessels depressed growth because they enforced 
and exaggerated vertical movements on the part of 
the tadpoles and caused greater reciprocal dis¬ 
turbance, as well as allowing only a low absorption 
of oxygen at the surface. These effects were intensified 
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with the growth of the tadpoles. It was found also 
that abnormally low water depressed growth and 
development, and this relation was thought to be 
due to the unusual accumulation of excretory pro¬ 
ducts and the fouling of food. 

Age and Growth of Limpets. N. Abe (Science 
Reports, T6huku Imp. Univ., vol. 7, No. 3, 1932) haa 
shown that colonies of Actruea dorsuosa formed in 
spring and summer break lip in autumn and winter 
but the individuals do not migrate more than 5-0 
metres and hence arc subject to the same environ¬ 
mental conditions every year. He has measured the 
individuals of such colonies and also other examples 
in which the shell clearly shows tho annual rings. 
In limpets which live in wet places the growth-rate 
is greater, the thickening of the shell is slower and 
th© height of the shell is relatively less than in those 
from a drier locality. The ratio of breadth to length 
of the shell is practically constant in individuals 
more than three years old. The weight of the shell is 
greater than that of the body (soft parts) in the 
proportion of 1 : 0 8. The frequency distribution of 
age in the colonies is asymmetrical ; individuals of 
four years of age are most numerous, specimens 
older than twelve years are few and it would appear 
that the maximum age of this limpet is about seven¬ 
teen years. 

Style-Sac of Gastropods. R. V. Seshaiya (I?ec. Indian 
Mu$. f vol. 34, pt. 2, 1932) notes that a crystalline 
style and style-sac have been recorded in ten families 
of prosobranch gastropods, and he now records them 
in two more families—Cerithiidtr and Assiminoidffi. 
He refers to Randles’ description (1902) of the pos¬ 
terior chamber of th© stomach of TurriteUa in which 
the presence of a single fleshy fold and a crescentic 
groove is recorded, the groove being considered to be 
a vestigial caecum and a very primitive feature. The 
author's examination of the stomachs of Turritella 
and of several other style-bearing gastropods does 
not support this viow. The groove and the adjoining 
ridges Or folds arc functional structures and serve 
to accommodate tho gastric shield and to direct the 
gastric contents towards the style. 

Nutritive Value of Pastures. The fact that pastures 
which appear very similar may differ widoly in 
nutritive value (stock-carrying and fattening capacity) 
has long remained without a satisfactory explanation, 
and an investigation of the problem has been made 
by E, J. Sheehy (8ci. Proc , Boy. Pub. Soc. f vol. 20). 
So far as the chemical composition of the dry matter 
of the organic portion of the herbage is concerned, 
no consistent difference was observed between good, 
mediocre and poor pastures in the same neighbour¬ 
hood, and although a slight inferiority in the phos¬ 
phate content of the inorganic portion did occur in 
the poorer herbage, the disparity was not large 
enough to account for its reduced feeding value. 
Further, the chemical composition of the dry matter 
of florin grass and plantain grown on soils carrying 
pastures of very different value, remained unaffected. 
The digestibility of such different types of pasture 
plants as perennial rye grass, Yorkshire fog and 
plantain were also found to be very much alike, so 
that differences in nutritive value could not be 
explained on this score either. The factor whioh 
proved to indicate the value of the pasture, however, 
Was the percentage of dry matter, and in consequence 
the density of the sward is an important feature. 
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The latter is largely determined by the botanical 
personnel, the narrow-leaved grasses yielding a higher 
dry weight per unit area than brood leaved plants 
such as weeds. Clovers occupy an intermediate 
position. Fattening capacity is, therefore, definitely 
related to the dry matter content and density of the 
herbage, but stock-carrying capacity is also affected 
by the rate of growth, as upon this property the 
provision of abundant feed depends. 

Identification of Indian Sleeper Woods. In Forest 
Bulletin No. 77 (Economy Series, of the Forest 
Research Institute, Dehra Dun, 1932) Mr. K. A. 
Chowdhury, wood technologist, has produced a most 
useful little guide to enable forest officers, railway 
passing officers and others to identify on the spot 
some of the more common Indian sleeper woods. 
This bulletin is the first of its kind. Capt. Trotter 
in a preface says that it is hoped to publish similar 
bulletins from time to time dealing with timbers of 
individual provinces, that is to deal with timbers 
according to localities rather than uses. In the 
present case that method of treatment would not 
have been so useful, as the map appended to the 
bulletin well illustrates. This map “shows the 
various species of sleeper woods that grow in the 
areas in which different railway groups are con¬ 
cerned". These groups are five in number, namely, 
Northern, Centra! and Ter&i, Eastern, Southern 
and Burma. The map serves two purposes—the 
first and most obvious, the species which can be 
obtained from a given locality, and tho second and 
the more striking, it can help in identification, as a 
species may easily be eliminated which does not 
occur in ft particular locality. A few simple details 
on wood structure and so forth lead up to the key 
for the identification of more than fifty species of 
important Indian sleeper woods. This key is drawn 
up in the simplest fashion and appears to be easily 
workable, but as the author states, “quick and 
accurate identification of timbers can only be achieved 
after much practice". A sharp knife and a hand 
lens magnifying 10-12 times are all that are required 
to assist the key. Incidentally, the bulletin serve© 
once again to show the importance to India as a 
whole of the research work being carried out at 
Dehra Dun in connexion with the enormously valu¬ 
able Indian forest estate. 

Spectroscopic Detection of Small Quantities of 
Elements. The Wiener Berichte lib 141 contains a 
paper by W. Spath on the detection of very small 
quantities of elements by the spectroscope. Drop¬ 
lets of solutions were evaporated on silver or copper 
electrodes and the spectra were excited by con¬ 
densed spark or by a break-contact arc, according to 
whether spark or arc lines are the more persistent in 
a particular case. The preparation of very pur© 
silver electrodes was a long and troublesome matter, 
and the methods finally adopted are described in 
considerable detail. 10~ lo gm. of cadmium was the 
smallest quantity which could be detected, uaing th© 
arc line 2288 A. and the spark line 2205 A. In experi¬ 
ments with other metals, 1(H® gxn. manganese, 
10- 7 gm. arsenic, 10~ 7 gm. tellurium, l(Hgm, lithium 
and 10~ u gm. strontium ooukl be deteoted. The 
limit is apparently set by the presence of a continuous 
background in the spectra which masks very faint 
lines, and it is suggested that a spectrograph with 
higher dispersion combined with high light gathering 
power would enable yet smaller masses to be deteoted* 
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Low Temperature Carbonisation of Coal* In accord¬ 
ance with the policy adopted by the Government 
some years ago, the Department of Scientific and 
Industrial Research has examined the Turner plant 
for the low temperature carbonisation of coal installed 
at the Comae Oil Co. Ltd., Coalbum, Lanarkshire. 
Hie report on the test issued by the Department 
(H.M. Stationery Office, 9 d. net) shows that the 
retort is of the continuous vertical type, internally 
heated by superheated steam. A peculiarity is the 
use of a fluctuating pressure claimed to facilitate 
transfer of heat from the steam to the coke. From 
1 ton of coal were obtained 13 *4 cwt. of coke, found 
to be a good domestic fuel, 21*3 gallons of tar and spirit, 
2,170 cub. ft. of gas of total heating value 18 -7 therms, 
and 334 gallons of liquor of no value, although as an 
effluent it must be regarded as a distinct liability. 
The alternations of pressure are regarded as a neces¬ 
sary feature of this process, but tests made with the 
plant adjusted to give steady and fluctuating steam 
pressures to the retort gave substantially the same 
results. 

Dewaxing and Acid Refining Mineral Oils. At a Con¬ 
gress of Polish Petroleum Technologists two years 
ago, the De Laval S-N method of dewaxing was for 
the first time made public. The data then were 
based principally on tests with Polish oils from 
Sehodnica and Urycz. Tests were being carried out 
on a small plant, but since that time a larger centri¬ 


fugal separator has been employed successfully, and 
it has been possible to treat pipe-still distillates in 
addition to those produced by other methods. An 
account of this process was given by Dr. Nils Olof 
Backlund on December 13 at the Institution of 
Petroleum Technologists. Among interesting points 
made was the substitution of trichlorethylane as a 
more suitable solvent for separating the wax from 
the oil than the time-honoured benzene. Rate and 
degree of cooling of the oil-solvent mixture are of 
the utmost importance to the process. The advant¬ 
ages of the De Laval 8-N trichlorethylene method 
compared with the benzene method include a smaller 
quantity of solvent used, a shortor period of cooling 
end the possibility of working at higher temperatures. 
Particulars were also given regarding acid treatment 
of petroleum products, and it was concluded that 
this process had not reached an entirely satisfactory 
stage. Fundamentally, acid treatment still remains 
a ‘discontinuous process’, and suffers from the 
disadvantages thereof when compared with efficiency 
of distillation, dewaxing and cracking in continuous 
plants. The author pointed out directions in whioh 
modernisation of acid-refining is desirable and gave 
an account of the De Laval S-N acid sludge separator, 
which represents a definite advance on anything so 
far designed. The main importance of this process, 
however, would seem to be in the field of lubricating 
oil refining, where it is destined to effect considerable 
economy in production costs. 


Astronomical Topics 


Astronomical Notes for January, Mercury can be 
observed as a morning star early in the month ; Venus 
is also a morning star, but far from the earth, and 
approaching superior conjunction ; its disc is almost 
fully illuminated. Mars is approaching opposition, 
and is visible for most of the night; this is an aphelion 
opposition ; the diameter on March 3 will be just 
under 14". Jupiter also reaches opposition in March, 
and will be near Mars for some months, Saturn is 
in conjunction with the sun in January ; Uranus is 
still observable in the evening. Neptune is well 
placed for observation in the middle of Loo. 

A star of mag. 5*6 is occulted by the moon on 
Jan. 9 , disappearing at 8.28 p.m. « Geminorum 
(mag. 3 * 6 ) disappears at 10.50 p.m. on Jan. 11, re¬ 
appearing at 11.24, angle 221° ; the moon is full on 
that day. 

The following are the positions of Comet Dodwell- 
Forbee at the beginning of Jan. 14 and 24, according 
to the Whipple-Cunningham orbit: 

Jan. 14 R.A. 0*38»34» S.Decl. 4° 52'; Jan. 24 R.A. 
1»15»4* N.Deol. 4° 43'. 

Comets Faye and Geddes may also be seen with 
moderate telescopes; there are ephemerides in the 
B.A.A. Handbook for 1933. 

There are minima of Algol at convenient times for 
observation on Jan. 8 at 7,54 p.m. and on Jan. 28 at 
0.42 p.m. ; a full table is given in B.A.A. Handbook. 

Mass of Eros. Soon after the announcement by 
W, H. van den Bob and W. S. Finsen that Eros 
appeared like a figure-of-eight in the 26} in. Johan¬ 
nesburg refractor in January 1931, Prof. W. H, 
Pickering derived the mass of Eros on certain assump¬ 
tions as to its figure. Dr. Knut Lundmark has made 
a further investigation based on the same material 
{Lund, 06*. Circ. t No. 7). The diameter of Eros was 


taken as 23 *4 kin., and it was supposed to consist of 
two spheres in contact, each having a radius of 
6 *85 km. ; the reciprocal of the mass in terms of the 
earth is 259,900,000. This gives a density only a 
quarter of that of the earth. If the distance of centres 
is increased to 18-6 km., the density becomes equal 
to that of the earth. 


Comets of A.D. 868 and 1366 . It was established by 
Dr. Hind that the second of these comets is in all 
probability identical with Tempel’s Comet, 1866 I, 
associated with the Leonid meteors ; Hind thought 
that the comet of 868 might also be identical with it. 
The Japanese Astronomical Herald for October, 1932, 
contains a re-investigation of the orbits of these two 
comets, by Dr. S. Kanda, based on the original 
observations ; for the first comet he used observa¬ 
tions made in Japan, Europe, and Korea ; for the 
second he does not appear to have found any farther 
observations than those used by Dr. Hind, and the 
new orbit is quite close to that of Hind. 


T 868 March 4 
co 277° 
a 305 
% 65 

q 0*42 

e 1*00 

Period — 

Equinox 868*0 


1366 Oct. 18 *54 U.T. 
164*8° 

218*5 

149*8 

0-9749 

0*9059 

33*35 years (assumed) 
1366*0 


It may be concluded that the first comet is not 
identical with Tempel, but that the seoond prob¬ 
ably is identical. This identity had been assumed by 
the Computing Section of the British Astronomical 
Association in investigating the perturbations of the 
comet from 1366 until 1932. Search ephemerides are 
given in the B.A.A. Handbooks for 1982 and 1933, 
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Electricity, Gas and Other 

N a paper read by Mr. A. H. Barker to the Institu¬ 
tion of Electrical Engineers on December 1, an 
explanation was given of the conditions under which 
electrical power can be used competitively for the 
heating of buildingB. It is well known that, reckoned 
on the heat unit basis alone, electricity is the most 
expensive of all the sources of heat in common use, 
and that comparatively, gas is at present not very 
far behind it. Since the heat in a gas company’s 
therm equals 29-4 electric units, it follows that if 
gas cost 6d. per therm and electricity 0*5d. per unit, 
the cost of the crude heat per therm delivered by 
the gas company would be 6d. and by the eleotrio 
company 14 *7d. In a few years’ time we hope that 
more companies will be supplying at these cheap 
rates. If the thermal electric storage were employed 
the price of the electric heat would be reduoed by 
about forty per cent. With oil at 80s. a ton and coke 
at 40s. a ton, the costs would be 2*25d. and l*64d. 
a therm respectively. Looking merely at the costs 
of the ‘crude’ heat, the solid fuels are much 
cheaper. 

The most fundamental difference between gas and 
electric heat is that with the former it is purified 
fuel which is transported to the spot where the heat 
is required, while with the latter it is energy only. 
There are three points arising from this. The street 
main is much larger and more difficult to accommo¬ 
date with gas than with electricity but the house- 
pipes for gas are smaller and cheaper. In order to 
convert the gas energy into heat, it has to undergo 
the process of combustion with the disadvantages 
of high temperature and waste products of com¬ 
bustion. The use of gas causes lees actual destruction 
of fuel than electricity and the heat from it is there¬ 
fore cheaper. Gas is in fact crude fuel which lias had 
all the ashes and smoke purified out of it at the 
sacrifice of the manufacturing costs and about 
twenty per cent of the energy of the crude fuel. 
Electricity carries the purification a stage further. 
In its manufacture, everything, including all the 
labour, is purified out of the fuel but there is a loss 
of about twenty per cent of the energy in the mains. 
There are obviously oases, where so far as its useful¬ 
ness is concerned, this further stage of purification is 
a pure waste of money, just os it is a waste of money 
to soften water needed for sanitary fittings. 

In Mr. Barker’s opinion, gas and eleotrio supply 
have each their own sphere of usefulness, in which one 
is either economically or functionally superior to 
the other. There is only a smr il area of supply in 


Fuels as Heating Agents 

which reasonable competition is legitimate. Both 
industries ought to be amalgamated, in their own 
and in the public interest. It is very difficult to a ss e ss 
the money value of their relative advantages and 
disadvantages in each particular case. 

Apart from its cost, electrical energy is almost an 
ideal means for room warming. By its agency, pure 
heat can be delivered through light and flexible 
wires in any quantity, at any temperature and in 
any desired form to any particular spot. Turning 
on and off involves nothing but a meohanical motion 
of a switch and this can be readily done automatically 
by a simple and trustworthy form of thermostat. 
The use of any other fuel gives, along with the heat, 
products of combustion of a more or less deleterious 
nature. It is only in very special cases that heat 
derived from the combustion of fuels can be employed 
without the use of chimneys. 

Gas possesses the advantage that it can be exactly 
regulated to requirements. It can be conveniently 
stored so that a sudden overload need not affect 
the supply. Breakdown is less probable than with 
the more complioated electrical plant. In Borne 
cases when combustion is effected completely, the 
products are innoouous and so can be allowed to 
mix with the air of the building and so secure— 
like the electrical fire—an efficiency of one hundred 
per cent. The drawbacks are that gas needs to be 
ignited and supplied with air before the heat can 
be developed. It has an objectionable smell and is 
dangerous if it escapes or is incompletely burnt. 

The advantages of oil are that it is fluid and so 
can be pumped with little smell or trouble into a 
tank through a pipe-line. It is much easier to ignite, 
to regulate and to extinguish than ooke, though 
more difficult than gas. It is very clean in operation, 
and when properly burnt highly efficient. Owing 
to the high degroo of the combustibility of oil, there 
is a good deal of potential danger attached to it. 
It is apt also to give off smoke and odorous fumes. 
The advantages and disadvantages of coke and other 
solid fuels are woll known. For example, they will 
allow any sort of combustible material to be destroyed 
in the furnace. It is probably the most economical 
form of heating but it involves greater labour than 
any other fuel. It produces dust, is dirty to deliver 
and clumsy to handle. 

Mr. Barker deals exclusively with the cost of the 
fuel and the labour involved in h andling it. When 
the heating required iB intermittent, both eleotrioal 
and gas heating have advantages over the other fuels. 


Mesolithic Age in Britain* 


I N 1926 the Royal Anthropological Institute held 
an exhibition illustrating the miorolithic indus¬ 
tries of Britain, to whioh all who were then known 
to be interested and engaged in forming collections 
of implements of this phase of the Stone Age were 
asked to contribute. The mesolithio period had been 
somewhat neglected by British archaeologists; and 
it is probable that it oarao as a surprise, even in 
archaeological circles, to find how considerable was 
the amount of material which it had been possible 

*Bued on certain paper* read before Section H (Anthropology) of 
the British Association at York, September 6,1032. 


to get together and the increase in the interest 
taken during the early years following the War 
in these remarkable products of man's «ki11 and 
ingenuity. 

In the period which has elapsed sinoe that exhibition 
was held, further progress has been made in the 
study of the mesolithio age, and the time was fully 
ripe for a detailed discussion of the position of 
microlithio industries in relation to preoeding and 
succeeding cultures. The opportunity for such 
discussion was afforded by a series of papers in the 
programme of Section H (Anthropology)- when the 
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British Association met at York lost summer. The 
conditions were exceptionally propitious, as not only 
were there within reach of York sites of sandy heath 
typical of the geographical environment preferred by 
Tardenoisian man, upon which, moreover, numerous 
finds of implements had been made, but also the 
fact that Mr. J. G. D. Clark was to open the session 
with a paper on the mesolithic age in Britain ensured 
that the otherwise preponderating attention to bo 
given to the north of England in this series of 
communications would be placed in proper per¬ 
spective. 

The advances which have been made in the study 
of the typology of mesolithic implements now make 
it possible to work out tho geographical distribution 
of characteristic forms with a relative certainty, if 
not with an absolute precision, while a number of 
pregnant suggestions emerges as to their derivation 
and development. Thus Mr. Clark holds that, while 
the Upper Paleolithic industries of Britain already 
showed microlithic tendencies, the Turdonois culture 
is to be regarded as intrusive in both its first and 
second phases, and late Tardenois, though in all 
probability a local development in its British mani¬ 
festation—the ‘trapezoid’ implement is said to be 
peculiar to Britain —also has indications of conti¬ 
nental influence. Thus in the Pennines the ‘broad 
blade’ industry, the non-geometric Early Tardenois 
industry, is certainly of continental derivation, while 
the Middle Tardenois, which extended as far as the 
Isle of Man, points to Belgium. At the same time, 
the view thus taken of late Aurignacian industries 
must be kept in mind in considering sites which 
show a sequence of cultures, such as those described 
by Mr. A. L. Armstrong. 

The study of types loads Mr. Clark to divide 
Britain into two provinces, of which Province A 
is characterised by tho absence of the tronchet axo 
or pick, while the microliths are present both in the 
early non-geometric forms and in tho later geometrio 
forms, some of them of extremely small size. In 
Province B, the south-east of England, on the 
other hand, the tranohet axo is found, but the 
place of the geometrio forms of Tardenois industry 
is taken by the still surviving non-geometric 
forms. 

In tho working out of the sequence and relation 
of the phases of Tardenois cultures, tho investigations 
of Mr. F. Buckley in the Pennino chain are especially 
significant, although the whole chain has not been 
covered and hia conclusions are drawn only 
from certain selected sites, such as Standedge 
Ridge, Yorks, where the whole chain narrows down 
to a single ridge, along which mesolithic man must 
have passed in avoiding the valleys. Various 
mesolithic sites under the peat have been excavated. 
These sites contain the relics of two distinct peoples 
or races of Tardenois folk. Of these one is known as 
the folk of the ‘broad blade* industry, the other as 
the people of the ‘narrow blade' industry. The 
implements of the former are predominantly of the 
non-geometric type, and include many pointed 
blades, while among those of .the latter are numerous 
small geometric tools. This people used open-air 
encampments and wandered freely over the hills ; 
but the ‘broad blade* folk travelled along the water¬ 
shed ridge and erected huts or wigwams on their 
camping sites. The hearths have yielded wood 
remain*, giving some data as to tree distribution in 
mesolithic times. 

An important contribution to the discussion of 


mesolithic problems, comprehensive in its view, was 
made by Mr. A. L. Armstrong's account of his 
investigation of the Tardenois and pre-Tardenois 
cultures of north Lincolnshire in the light of evidence 
afforded by a number of sites in that area. Here 
a series of stratified sections and occupied sites 
exhibits a continuous sequence of industries, 
embracing the Upper Palaeolithic and the whole of 
the Mesolithic periods. Mr. Armstrong has recently 
discovered Aurignacian flint implements in glacial 
gravels at Hardwick Hill, east of the Trent. These 
are heavily rolled, owing, it is suggested, to the 
wave action of an estuary or glacial lake, and point 
to the existence here of paleolithic man before the 
last glaciation—possibly a band of hunters who had 
penetrated the swamps and taken up their residence 
on the dry uplands of the Cliff Range and, probably, 
also on the Wolds. They appear to have inhabited 
this region through the last phases of the glacial 
epoch and to have remained until the appearance 
of mesolithic peoples, tho Azilian and Tardenois. 
The latter eventually dominated Lincolnshire, accord¬ 
ing to the indications of a number of stratified 
sites. 

Of theso sites the earliest is a late-Developed 
Aurignacian (Creswellian) station, discovered by 
Mrs. E, H. Rudkin, and excavated in February last, on 
the western escarpment of the Lincolnshire cliff above 
Willoughton. At Sheffield’s Hill, near Scunthorpe, a 
similar occupation site, but of later date, gives 
evidence of the final phase of the developed 
Aurignacian, upon which early Tardenoisian was 
imposed. At Risby Warren, Sounthorpe, where 
systematic researches have been carried out for 
eleven years, there is stratified evidence of occupa¬ 
tion levels ranging from developed Aurignacian, 
which is quite free from Tardenois influence, to the 
earliest neolithic, full neolithic and bronze ages. 
The Tardenois culture is represented by several 
horizons and can bo classified broadly as early and 
late. This site, Mr. Armstrong claims, in virtue of 
its abundance of stratified material and its numerous 
occupation zones, representing the whole of the 
Tardenois period, is to be regarded as the type 
station of Tardenois culture in England. 


University and Educational Intelligence 

Waxes. —The University Court at its meeting on 
December 15 decided to award tho degree of D.Sc. 
honoris causa to Prof. Francis Ernest Lloyd, pro¬ 
fessor of botany in McGill University, and Prof. 
Robert Robinson, Waynfiet© professor of organic 
chemistry in tho University of Oxford. 


The Institute of Sociology, Le Play House, 05 
Belgrave Road, London, S.W.l, has now boon incor¬ 
porated as a company limited by guarantee. This 
is the final step in a scheme for permanently establish¬ 
ing and endowing the Institute, which was initiated 
in 1920-through the generosity of the late Mr. and 
Mrs. Branford. Under an order of the Chancery 
Court, the whole of Mr. Victor Branford’s estate, 
subject to the temporary reservation of a portion 
for the benefit of relatives, passes to the Institute. 
The present officers of the Institute are Dr. R. R. 
Marett ’(president). Rector of Exeter College, 
Oxford; Mr. C. H. Rigg (honorary treasurer), and 
Mr. A. J. Waldegrave (chairman of council). 
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Calendar of Nature Topics 

January freeze-the-pot-by-the-fire 

January, the coldest month of the year in England, 
is proverbially associated with snow and ice. In 
the French Revolutionary Calendar of 1793, the 
period from December 21 to January 19 was the 
month ‘Nivdso’ or ‘snowy’. During the twentieth 
century, however, January has not lived up to its 
name, hut has been much more open, mild and 
stormy, with few prolonged frosts. At Greenwich 
the mean January temperature during the decade 
1921-30 was 41 -3° F., more than 2° F. above the 
long-period normal and probably 5° or 6° higher 
than in some of the decades of the late eighteenth 
and early nineteenth centuries. This persistent period 
of mild winters has extended over the whole of 
western and central Europe ; it is associated with 
a greatly increased frequency of south-westerly 
winds and may almost be regarded as a change of 
climate. 

Life in the Southern Atlantic Ocean 

“January 1—Wilson’s petrels, two kindH of prion 
petrels, albatrosses and a bosun bird were observed 
to-day. Sun-fish (Orthagoriscus tnola) were also seen ; 
at 2.30 p.m. a boat was lowered to get one. After 
several ineffective attempts at harpooning we 
managed to stun one with shot. Davidson after a 
while drove the harpoon into the gills, and wo then 
made fast to one of its fins and towed it to the ship. 
Three or four sucker fish accompanied it to the boat, 
and on cutting the sun-fish up, one was discovered 
in the gills. A parasitic copepod (Argulus) was found 
externally, as well as a polyclad. There was also a 
parasitic copepod on the gills and a barnacle on the 
lip, In the intestines numerous tape-worms were 
found and another leech-like parasite. There was in 
all probability about 10 lbs. weight of tape-worms 
in the gut. Its weight by the dynamometer was half 
a ton. Several others were seen twice as large. 
Brown saw a globe-fish with a small fish attendant 
on it. Salpa were seen frequently floating past.” 
From “Zoological Log of S.Y. Scotia”, on January 1, 
1903, in lat, 39° OF S. ; long. 53° 40' W. 

The lethargy' of the sun-fish has often been 
referred to. The individual mentioned above, now 
exhibited in the Royal Scottish Museum, Edinburgh, 
was regarded by its captors as a tiny specimen com¬ 
pared with others seen the same day “about the size 
of a small haystack”, and of it they said, “Its stupidity 
was amazing ; unable to swim factor than a boat 
could row, all it had to do to escape was to sink— 
and this they can do quite well,—but although 
struck by a harpoon a dozen times before one held, 
it mode no attempt to escape. . , . When cut up 
it was easily seen why the first harpoons would not 
hold, as under the skin was a layer two or three 
inches thick of a hard cartilaginous material. The 
dissection was performed mainly with axes. The 
central nervous system was very interesting on 
account of its minute size relative to the body, the, 
spinal cord being only about half an inch long and 
barely coming outside the cranial cavity. This 
degeneracy is doubtless correlated with the feeble 
musculature and swimming powers. Intelligence and 
mobility have become superfluous, the sizo and 
thick hide being sufficient protection against most 


enemies.” From “The Voyage of the Scotia”, by 
R. N. Rudmose Brown, R. C, Mosaman, and 
J. H. Harvey Pirie. 

Hurricanes of the Southern Hemisphere 

January 7.—The greatest frequency of hurricanes 
or revolving storms in the southern hemisphere occurs 
about the second week in January, though they may 
bo experienced, at any time during the southern 
Rummor. Four areas are subject to these storms, 
the islands of Polynesia, especially the Samoa, Fiji and 
Tonga groups, the Coral Sea between Queensland and 
the Fiji Islands, the north-west coast of Australia and 
the South Indian Ocean between the Chagos Archi¬ 
pelago and Madagascar. The Australian storms are 
locally known os ‘Willy-willies’, and in addition to 
causing loss of shipping, frequently result in 
disastrous floods. The majority of the hurricanes 
in the southern hemisphere originate between lat. 5° 
and 15° S., travel at first towards west-south-west, 
recurve in about 20° S, and finally pass away to the 
south-east, decreasing rapidly in intensity. 

“Furze or Gorse (Ulex europxus) flowering” 

This record made by Gilbert White at Selbome on 
January 8 is a reminder of the winter activity of 
gorse which makes it an important item in the 
economy of the countryside. The closely cropped 
conical bushes, which in many places dot a pasture 
like old-fashioned bee-hives, are evidence of the part 
it playH in the winter food-supply of rabbits and 
sheep. Before roots were commonly available for the 
winter feeding of farm stock, gorse partly took their 
place : “The sowing of whins for feeding of cattle 
takes mightily about London just now [17251 • • ■ 
this improvement comoH from Wales, where it has 
been practised these hundred years.” In Scotland 
rough whins from waste ground were used in place 
of the more tender sown crop, and these had to be 
broken and pulped before being served to the cattle. 
The apparatus used was a cumbersome whin-mi 11, the 
essential part of which consisted of a huge stone 
roller dragged by an ox or a horse round a paved 
circuit, upon which the whins wore laid. Remains of 
such whin-mills are still to be seen at occasional 
farmhouses in Scotland, although whins have long 
since dropped out of use. In the south of Ireland, 
however, on hillside farms where hay is scarce, whins 
are still used for feeding horses during the winter 
months. The seed is sown on spare ground, and the 
crop, cut in the following year, is passed through an 
ordinary chaff-cutter before being served. 

The Hibernation of Frogs 

In early January 1932, Francis B. Bent (as re¬ 
corded in tho Observer, May 1, 1932) emptied a pond 
and cleaned it out. The pond was ten to fifteen feet 
deep and the normal depth of water was four feet, 
but in tho clay ooze at the bottom there were dis¬ 
covered thirty or forty frogs. In the same month H. C. 
Davies (Field, May 8, 1932) ran the water out of a 
small spring-fed pond In order to dig the mud out. 
In ho doing ho dug out, not an isolated frog, but 
dozens. “Their appearanoe was not attractive— 
discoloured and skinny—but all alive, though show¬ 
ing very little energy.” 

Although the older naturalists believed in the 
hibernation of frogs in winter in the mud of ponds, 
doubt has reoently been thrown upon the possibility 
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of survival of air-breathing, lung-possessed creatures 
in such circumstances. However, in the height of 
the mating season, when activity is not at its lowest, 
one has seen beneath the clear water of a pond mated 
frogs remain for long periods inactive on the bottom, 
and in face of such experiences as are related above 
it seems probable that in cold weather the lowering 
of activity in these cold-blooded animals reduces 
metabolism to ho low a pitch that the oxygen re¬ 
quired can be obtained by transpiration through the 
skin. The problem still to be solved in regard to 
cold-blooded hibemators, as P. A. Corer has pointed 
out, lies in the physiological changes which enable the 
tissues of an adapted animal such as the common 
frog (Rana temporaria) to recover from cooling 
which is not excessive, while such recovery is 
impossible in unadapted animals. 


Societies and Academies 

London 

Royal Meteorological Society, Dec;. 14. (\ S. 

Dukst : “The thermal balance; of a water drop or ice 
particle suspended in the atmosphere.” From the 
examination of the long wave radiation received and 
given out by a water drop or ice particle, it is shown 
that such a particle will lose heat if it is above a 
certain critical temperature and gain heat if it is 
below, from which it follows that if a particle exists 
in the stratosphere it will gain heat. It is assumed 
that the base of the stratosphere is saturated and 
consideration is given to the conditions under which 
particles could be formed. If a small air mass were 
raised in the stratosphere the particles formed in it 
would be melted in a very short time and tho tem¬ 
perature of the air would once more be that of its 
surroundings, the entropy of the air having been 
increased in the process. -E. W. Bliss : The tabu¬ 
lation of world weather (5). (Discussion by Sir 
Gilbert Walker.) (Mem. Roy. Meteor. Soc. t 4, No. 30.) 
In order to form more definite ideas regarding the 
oscillations named the North Atlantic, the North 
Pacific, and the Southern, series of figures have been 
derived to express the variations of each, and from 
these have been obtained their relations with pres¬ 
sure, temperature, and rainfall over wide regions as 
well as the relations of the three oscillations with 
each other and with sunspots. The southern oscil¬ 
lation in the southern winter is extremely persistent, 
and its departure has a correlation coefficient of 
it *84 with that of the following summer,—C. S. Durst ; 

‘The breakdown of steep wind gradients in inversions.” 
On certain oeoosions when inversions have formed, 
a violent arises, which is shown on an 

* i nemometer abrupt change in the type of 

trace. This change over oocurs when the wind gra¬ 
dient becomes great. On the ground that the eddies 
termed in these circumstances are different in 
character from those formed with an adiabatic 
temperature gradient, a suggestion is put forward 
tor the mechanism of the diurnal variation of wind. 

Dublin 

Royal Dublin Society, Nov. 22. J. H. J. Poole : An 
Investigation of the behaviour of neon discharge tubes 
hi a flashing capacity circuit by means of a cathode 
ray oscillograph. The effects of leakage currents in the 
o*cilk)g»ph were eliminated by using the oscillograph 


in conjunction with a valve anode resistance amplifier. 
For small shunting capacities the flashing may be 
extremely irregular, and quite considerable currents 
pass through the tube before the flash oocurs. The 
presenoe of radium lowers the striking potential and, 
by decreasing the maximum dark current, increases 
the regularity of flashing. Tho effect of the shape of 
the eloctrodoB has also been investigated. For con¬ 
centric cylindrical electrodes, at the filling pressures 
used, the difference between the striking and 
extinction voltages is less when the inner cylinder is 
negative. H. M. Fitzpatrick : The trees of Ireland, 
native and introduced, A catalogue of the tree species 
growing in Ireland giving the dimensions attained 
by each in different parts of the country with, in 
the case of exotics, an account of their natural 
distribution and introduction into cultivation. 150 
broad-leaved and 215 coniferous trees are recorded. 
G. T. Pyne and J. J. Ryan : The colloidal calcium 
phosphate of milk. Some samples of milk out of a large 
number tested developed a marked alkalinity to 
phenolphthalein on addition of oxalate. As the whoys 
prepared from the same milks did not do so, it 
appeared that the alkalinity must arise from tho 
interaction of the (potassium) oxalate with the casein 
calcium phosphate complex of milk, presumably 
owing to the conversion of insoluble tri -calcium 
phosphate into tho strongly alkaline tri-basic 
potassium salt. The amounts of tricalcic phosphate 
required to account for the observed alkalinities 
approximated to those usually accepted for the 
entire colloidal phosphate of milk, suggesting that the 
greater part of this colloid must consist of the tri- 
basic salt. Tho bulk of the casein calcium phosphate 
complex was removed by prolonged high speed 
centrifuging from two very different typos of 
milk (as regards their reaction with oxalate) and 
submitted to analysis. The results appeared to show 
that the bulk of the colloid in each case consisted 
of tricalcium phosphate, and that the variations in 
the behaviour of different samples to oxalate was 
thus connected with the relative quantity of the 
colloid present rather than with variations in its 
composition. 

Paris 

Academy of Sciences: Nov. 14. Ch. Maurain and 
J. Devaux : Electrical conductivity and atmospheric 
condensation nuclei during a voyage to Greenland. 
There is a general resemblance between the electrical 
conductivity of the air in tho polar regions and that 
on mountains at high altitude, possibly due to the 
purity of the atmosphere and the dryness. The 
measurements were too few to enable any deductions 
to be drawn as to the effects of the meteorological 
conditions. Marin Molliard : Aseptic tuberisation 
and morphological characters resulting from the 
action of saccharine food on the onion. Allium c&pa. 
E. Mathias : Death by tho return Htroke (lightning). 
J. Cantacuzene and A. Tchkkirian : The presence 
of vanadium in certain tunicatos. Vanadium has been 
found in nine species of tunicates : tho proportion is 
higher in young animals than in adults. Potron : 
The Riemafin spaces admitting a group of isometric 
transformations with n (n 4-1 )/2 parameters. Marcel 
Brelot ; The study of the point singularities of sub- 
harmonic functions. Pierre Humbert : Bessel- 
integral functions. D. Pomfeiu : A theorem, analo¬ 
gous with that of Rouch6, relative to the zeros of 
holomorph functions. Nicolas Apraxine : A cal¬ 
culating machine worked electrically. B. Galerkin : 
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The general solution of the problem of elastio 
equilibrium of a hollow circular cylinder and of a part 
of the cylinder. R, de Flkury, H. Portier and S. 
Benmaxrouha : The comparative and reciprocal in¬ 
fluences of individual values, for each alloy and for 
each state of the alloy, of the modulus of elasticity, 
the elastic limit and the density on the dimensions 
of beams and elements of framework under bonding. 
Louis de Broglie : The electromagnetic field of the 
light wave. L. Goldstein : The quantum theory of the 
diffusion of oleetrons. Andre Marcelin and D. G. 
Dbrviohian : The direct measurement of superficial 
pressure of superficial solutions formed by soluble 
substances. P. Rottard : The reflecting power of 
metals in very thin plates. The reflecting powor varies 
with the thickness of the film, passing through a 
minimum depending on tho wave-length of tho light. 
Ch. Bedel : The tempomturo coefficient of tho elec¬ 
trical resistance of silicon and a thermoelectric 
phenomenon of unipolar substances. A. Sanfourohe 
and B. Focet : The calcium salt of a complex ferro- 
phosphoric acid. F. Gallais : Potassium iodomer- 
curate. Leon Jaoque ; Tho alteration of steels by 
hydrogen. The modification of the micrographic 
structure of steel submitted to the action of hydrogen 
under pressure and at temperatures between 400° and 
700° t\, appears to be the result of two simultaneous 
phenomena : the elimination of tho carbon of the steol 
by the hydrogen, and a diffusion of the carbon from 
tho unaltered regions towards the decarbonised 
regions. The process is a reversed cementation. The 
change depends on the composition of the steel, 
chrome-nickel steels, for example, being less altered 
under the same conditions. M. Lksbre : An im¬ 
perfect silver-guanidine complex. R. Levaillant : 
The action of acid chlorides on orthoform ic 
esters. The preparation of symmetrical esters 
of sulphuric acid. The reaction CCl 8 .COCl -f 
HCfOCjH,), - CC1 # .C0 8 C,H b + C t H,Cl + HOO.C.H, 
gives a 90 per cent yield of tho ethyl trichlor- 
aoetate. The reaction is a general one, and can 
be extended to tho sulphonehlorides. G. Darzens : 
A new method of glycidic synthesis of aldehydes. 
Lesfxeau and Wikmann : The synthesis of ullodul- 
cite. Y. Milon : The antiquity of the depression of the 
gulf of Morbihan. G. Dubar and H. Tkrmikr : The 
facies of the Lias underlying the Toarcian in the 
Moroccan middle Atlas. J. Gauzit : An attempt at 
the estimation of atmospheric ozone by visual photo¬ 
metry. The method detailod, which has the advantage 
over other methods in use of taking less time, measures 
tho thickness of the ozone layer in the atmosphere 
with an uncertainty of less than ten per cent. Ph. 
Joyet-Lavergne : Oxidising power, chondriomo and 
cytoplasmic sexualisation in tho Fungi. J. Beau- 
verie and Mlle. S. Monchal : The life of green plants 
in a confined atmosphere. Plants contained in glass 
vessels, with moist earth, and sealed with paraffin 
wax, can live and grow for several years. Examples 
are given of plants which have remained in good 
condition for three or four years thus sealed up. 
Michel Gracanin ; Contribution to the study of the 
relation between transpiration and the resorption of 
ions. Marc Simonet : New interspecific hybrids in 
Iris and their cytological study. Armand Dehorne : 
New observations on the asexual multiplication of an 
annelid of the genus Dodecaceria. Etienne Rabaud 
and L. Verrier : The evacuation of the gases from 
the air bladder and the working of the pneumatic 
canal. Paul Wintrkbert : The two phases of seg¬ 
mentation and the subdivision theory in amphibians. 


Forthcoming Events 

Monday, Jan* 9 

Royal Geographical Society, at 8.30. —B. Roberts: 
“Tho Cambridge Expedition to Vatna-JCkull, 1932“. 

Tuesday, Jan. 10 

Royal Anthropological Institute, at 8.30. —Dr. N. 
Gordon Munro ; “The Ainu Bear Ceremony” (Film). 

Thursday, Jan. 12 

Kino’s College, London, at 5.—Prof. R. J. S. McDowall*: 
“The Integration of the Circulation” (succeeding 
lectures on Jan. 19, 26 and Feb. 2). 


Official Publications Received 

Great Britain and Ireland 

Tho H.lfl.A. Year Book: the Annual Publication of the Horticul¬ 
tural Education Association. Vol. L, 1932. Pp. 92 f-xl. (Wye: 
South-Eastern Agricultural College.) 3«. tttf. 

County Borough of Southport: Meteorological Department: The 
Fernley Observatory, Southport. Report, and Results of Observations 
for the Year 1931.’ By Joseph Baxcndell. Pp. 31. (Southport.) 

Bruinpton Hospital Reports : A Collection of Papers recently pub¬ 
lished from the Hospital. Vol. 1,1932. Pp. lv + 144. (London.) 2*. 64, 
Proceedings of tin* Royal Irish Academy. Vol. 41, Section B, No, 8 : 
Recent Views bearing on the Problem of the Irish Flora and Fauna. 
By Dr. R. Lloyd Praeger. Pp. 125-146. (Dublin: Hodges, Figgis 
and Co. ; London ; Williams and Norgate, Ltd.) Is. 

True Temperance Scientific Committee. Monograph No. 8: In 
Chase of Truth of Alcohol. By Prof. Henry E Armstrong. Pp. 32. 
(London: Donlngton House.) Is, 

The Scientific Proceedings of the Royal Dublin Society. Vol. 20 
(N.S.), No. 30 : A Suggested M<«ie of Radiotherapy when Long- 
continued Feeble Gamma Radiation may be Desirable. By Dr. J. 
Joly. P. 409. (Dublin : Hodges, Figgis and Co. ; London : Williams 
and Norgate, Ltd.) Orf. 

Other Countkieb 

International Hydrographic Bureau. Report Of the Proceedings 
of the Third International Hydrographic Conference held at Monaco, 
12-23 April. 1932. Pp. 435. (Monte Carlo.) 2.50 dollars. 

Colony of Mauritius. Annual Report on the Royal Alfred Obser¬ 
vatory for the Year 1930. Pp. 4. (Mauritius.) 

Miscellaneous Publications of the Royal Alfred Observatory. No. 
11 : Pilot Balloon Observations at Mauritius. By R. A. Watson and 
N. R. McCurdy. Pp, 17 + 3 plates. No. 12: The Cyclone Season 
1929-1930 at Atauritlus. By K. A. Watson and N. R. McCurdy. Pp. 
3 + 43 plates. (Mauritius.) 

Indian Central Cotton Committee: Technological Laboratory. 
Technological Bulletin, Berios A. No. 22 : Technological Report on 
Banllla Cotton. 1930-32. By Dr. Naalr Ahmad. Pp. 11 + 17. (Bom¬ 
bay : Timet of India Press.) 8 annas. 

The Quarterly Journal of the Geological, Minins and Metallurgical 
Society of India. Vol. 4, No. 1, August. Pp. 27. (Calcutta.) 0 rupees. 

Paleoutologlese Navorsing van die Naslonale Museum. Deel Z, 
Stuk 6 : Voorloplge Boabrywlng van Vryataatse Soogdiere. By Dr. 
Ir. E. C. N, Van Hoepen. Pp. 63-06. (Bloemfontein.) 

Publications of the Observatory of the University of Michigan. 
Vol, 5, No. 2: The Orbit of Comet Pcltler-Whlpple. Second Paper. 
By Allan D. Maxwell. Pp. 4. (Ann Arbor, Mich.) 

U.S. Department of the Interior : Geological Survey. Professional 
Paper 166 ; Physiography and Quaternary Geology of the San Juan 
Mountains, Colorado. By Wallace W. Atwood ana Klrtley F, Mather. 
Pp. vi + 176 + 34 plates. Professional Paper 167: Lower Trla&dc 
Ammonolds of North America. By Jamee Perrin Smith. Pp, v +169 + 
81 plates. 7U cents. Professional Paper 171 : Geology and Ore 
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Gold in Kenya and Native Reserves 

AS has happened on more than one occasion 
in the past, proposals gravely affecting the 
future of the native population of a British de¬ 
pendency have almost reached the point of being 
given effect before they have attracted public 
attention. In order that the gold recently dis¬ 
covered in Kenya may be worked, any land in 
the occupation of natives required for the leasing 
of mining rights is to be excluded from native 
reserves and the occupants dispossessed. To 
moke this possible, amendments to the Native 
Lands Trust Ordinance have been drafted and 
embodied in a Bill which on December 21 passed 
its second reading in the Legislative Council of 
Kenya Colony. 

When questioned in the House of Commons on 
December 20, the Secretary of State for the 
Colonies stated that the amendments had received 
his approval as an interim measure to facilitate 
the granting of leases and to remove any immediate 
difficulties which might retard the development of 
valuable minerals, property in which was vested 
in the Crown. Notwithstanding his assurance that 
he had satisfied himself that the interests of the 
natives would be fully safeguarded, it is impossible 
to receive this announcement without a feeling of 
unease. No information has as yet been made 
public to indicate the manner in which these safe¬ 
guards will be made operative, in view of the con¬ 
ditions affecting native life in Kenya. 

The amendments to the Native Lands Trust 
Ordinance, as they stand in the Bill, and as they 
have been explained by the Colonial Secretary in 
the House of Commons, will appear to the native 
as a breach of trust. They abrogate specific under¬ 
takings made on the part of the British Govern¬ 
ment. On their face they do not meet the needs 
of the situation which, inevitably, will arise. 

What is the nature of these proposals ? Briefly, 
they are that land may temporarily be excluded 
from a native reserve for the purpose of granting 
leases for the development of valuable minerals, 
and that in such cases compensation may be made 
by money payment, instead of being given in the 
form of land. The Colonial Secretary added that 
where compensation was given in the form of a 
money payment, it would be at least equal to 
what would have been given to a white settler; 
and the Chief Native Commissioner of Kenya 
stated that no native would be “ft penny the 
worse” for the proposals. 
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In dealing with a white settler this attitude 
would be just, and the treatment meted out to 
him would, in all probability, be generous. In 
dealing with the natives the same treatment is 
neithor just nor expedient. It deliberately sets 
aside the lessons which have been taught by 
scientific study of native institutions,, of native 
modes of life and of native ways of thought. 

The Native Lands Trust Ordinance is to the 
natives of Kenya their Magna Charta. It ensures 
to them their rights in their lands. It sets aside 
land as a native reserve ; and it enacts that when, 
for the direct benefit of the native, land is taken 
from the native reserve, compensation shall be 
made by the addition of alternative land of an 
equal area. This is no mere concession to senti¬ 
ment. It is a recognition that land is a vital factor 
in tribal life. At the same time, in setting aside 
tracts of land in exclusive native occupation, it 
provides a measure of protection for native insti¬ 
tutions against the disintegrating impact of white 
civilisation. 

The economic, social and religious life of an 
East African tribe or family group, speaking 
generally, is bound up with its land. Their only 
form of wealth is cattle, of which the importance 
is fundamental in the regulation of marriage and, 
indirectly, of all the social ramifications which 
issue therefrom, inheritance, status and the like. 
The group lives normally on the produce of its 
gardens and cultivated land. Land is a tribal 
possession, and its tenure by smaller groups 
determines relation to the chief, by whom it is 
allotted as the head of the tribe. Hence land is 
not only an essential for the subsistence of the 
tribe by pasture and tillage but also the basis of 
tribal solidarity. On the other hand, the spiritual 
relations and associations with the land are even 
more binding. It is the home of the ancestors, 
not of the dead, but of living spirits, and upon it 
grow the sacred trees at which the people from 
time immemorial have made offering to spirits, 
and of which the sanctity is such that damage to 
the least of their twigs may bring untold mis¬ 
fortune on the tribe. 

Differences exist, naturally, from group to 
group; but as generally outlined, these are the 
factors, material and spiritual, with which any 
measure for dispossession will have to cope. It 
is improbable that any considerable number of 
the dispossessed natives will be settled on other 
land; and they can be given no security of 
tenure. This has been made plain. It has been 
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said that they trill not like being settled on land 
from which they can be ejected. It goes deeper 
than that. The tribes will have lost their 
sovereignty, to use the jurist's terra. Their tribal 
status will have gone and they will see themselves, 
like other East African tribes settled on lands in 
the possession of others, sinking to serfdom. 

On the other hand, those for whom no land is 
available, to whom a money payment—into a 
tribal fund—will be made, will receive a form of 
compensation they do not understand and for 
which they will have little or no legitimate use. 
They have no conception of either the employ¬ 
ment or the value of money as an economic factor. 
The example of those who have gained experience 
of European currency by wage-earning proffers a 
warning. The money, usually, has been squandered 
and wasted, while its expenditure, by giving the 
individual an exaggerated idea of his importance, 
has loosened the bonds of tribal discipline and 
respect for chiefs and elders. As for the tribal 
fund, the experience of America, when the dis¬ 
covery of oil on a reserve has enriched an Indian 
tribe, has furnished an example of the difficulty 
of regulating expenditure to the tribal good. The 
money has been wasted and frittered away. 

In introducing the amendments in the legis¬ 
lature on the occasion of the second reading of 
the Bill, the Chief Native Commissioner said that 
he feared that the amendments would be “un¬ 
popular” among the natives, and admitted that 
it would be necessary “to hurt their feelings, 
wound their susceptibilities, and in some cases 
violate their most cherished and sacred traditions 
by moving them from their land”. Thus it is 
patent that the Administration has chosen this 
course of aotion, not through ignorance of facts, 
whioh anthropological science might have made 
available, but deliberately and with premeditation. 
It has elected to set aside the consideration of 
matters which are within the knowledge of, at 
least, the chief officer to whom the care of the 
natives has been entrusted and upon whom the 
responsibility of introducing and explaining the 
proposals has been laid. 

It would seem a not improbable contingency, 
especially in view of the religious susceptibilities 
of the tribes, that the proposals, if carried into 
effect, will cause serious tribal unrest. The extent 
to which that unrest may spread iB impossible 
to forecast, even if it is confined to the gold- 
bearing area, for this the authorities are at present 
unable to delimit. But quite apart from the 
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possibility of tribal disturbance, the very serious 
problem arises of the future of the dispossessed 
natives, deprived as they will be of their only 
moans of livelihood. Divorced from the land, 
tribal organisation and tribal discipline will dis¬ 
appear. Members of the tribe will become ‘landless 
tnen\ whose only recourse will be labour in the 
mines—had the Administration this in view as a 
possibility ?—or to drift to the towns and 
European employment and, thoroughly detribal- 
ised, to add to the gravity of the problem, already 
grave, of the native rabble, saturated with vice, 
which threatens to become a menace to the 
European. 

Much hangs on the decision to dispossess the 
native of his land. It is not a question that can 
be settled by a simple balancing of immediate 
gains and losses. The native cannot, like a white 
man, be compensated for disturbance by a money 
payment, however generous; and even if the 
exclusion of land were really to be temporary, in 
the sense that it lasted for a very brief dura¬ 
tion of time—a matter that no one can judge at 
present—when once the native has been divoroed 
from his land, the break-up of tribal institutions 
and the consequent detriment to morale are 
irrevocable. Among other tribes who remain un- 
disturbed, confidence in the integrity and singleness 
of purpose of the Administration in dealing with 
native affairs will have been badly shaken. 

Of those who have followed closely the trend in 
the development of the African in the years which 
have followed the War, a majority are convinced 
that for the safety of the European and the well¬ 
being of the African himself, progress must come 
through the gradual development of native insti¬ 
tutions in harmony with native ways of thought; 
that safety lies in the support, the moulding and 
the building up of native ways of life and thought 
and not in violently breaking them down. 

When, a few years ago, in Australia a large 
tract of land was set aside as a native reserve, the 
two States concerned concurred in forbidding pro¬ 
specting for minerals on native lands. In Kenya 
an immediate and easily won prosperity may be 
dearly bought at the cost of an incalculable 
addition to the native problem and the weakening 
of the stock, physically and morally, from which 
the future population of the country will be 
drawn. Is it possible to reconcile the action now 
contemplated with the spirit, muoh less the letter, 
of the famous White Paper which enjoined that 
the interests of the native should be paramount ? 


Spectroscopic Analysis by X-Rays 

Chemical Analysis by X-Rays and Its Applications, 
By Prof. Georg von Hevesy. (The George Fisher 
Baker Non-Resident Lectureship in Chemistry 
at Cornell University.) Pp. xi + 333 + 28 
plates. (New York : McGraw-Hill Book Co., 
Inc. ; London : McGraw-Hill Publishing Co., 
Ltd., 1932.) 3 dollars. 

OR a long time the line spectrum of an element 
has been used as a means for its identification 
and, more recently, spectroscopic methods have 
been developed not only for qualitative but also 
for quantitative chemical analysis. If the optical 
spectrum has been found so useful in the practical 
problems of analysis, it is only to be expected 
that the X-ray spectrum should prove capable of 
being similarly employed. When the nature and 
method of excitation of the optical and the X-ray 
spectrum are compared, it becomes clear that the 
latter has much to commend it. In the first plaoe, 
the X-ray spectrum is much less complex and 
remains practically unaltered by changes in 
external conditions. Again, all the elements have 
similar spectra which differ from one another only 
in a regular and continuous decrease in the wave¬ 
lengths of corresponding lines as the atomic 
number increases. It is thus possible to predict 
with accuracy the X-ray spectrum of an element. 
Further, in order to excite the optical line spectrum, 
it is necessary to vaporise the material, while the 
X-ray lines can be obtained without the destruction 
of the material under investigation. 

The important part which X-ray speotroscopy 
was destined to play in chemical analysis was fore¬ 
shadowed by one of the deductions which Moseley 
made from his earliest measurements of X-ray 
wave-lengths. Even from the incomplete data at 
his disposal, he could and did deduce the number 
of elements between hydrogen and uranium which 
still remained to be discovered. Since then, 
several of these have been found and X-ray 
methods have played an important part in their 
diseovery and identification. 

Following on the pioneer work of Moseley, the 
comprehensive and highly accurate work of 
Siegbahn, and his sohool has given us a very 
complete knowledge of the X-ray wave-lengths 
characteristic of the various elements. Apart 
from the fundamental importance of such measure¬ 
ments in connexion with the problems of atomic 
physios, they provide all the necessary data for 
the application of X-ray methods to the problems 
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of chemical analysis. The importance of X-ray 
spectra in the solution of such problems is certainly 
more than sufficient to justify the publication of a 
book devoted to the subject and it would 
have been difficult to find anyone better 
qualified to write such an account than Prof. 
Hevesy, who has contributed so much to its 
development. 

The earlier chapters are devoted to a discussion 
of the nature and production of X-ray spectra and 
contain an admirable account of the various ways 
in which such spectra may be excited and 
measured. This section, besides containing the 
description of all the necessary apparatus and 
methods, is full of information which will prove 
invaluable to the actual worker in this subject and 
is not readily accessible elsewhere. Naturally, for 
qualitative analysis, the method is exceedingly 
simple ; the mere occurrence of lines correspond¬ 
ing to the characteristic wave-lengths of an element 
imply the existence of that element and a very 
rough quantitative analysis is obtained by a 
comparison of the intensities of the lines of the 
various elements. For many purposes, however, 
such an analysis is insufficient and accurate 
quantitative results are essential. It is in obtaining 
such results that the unsuspecting worker is 
liable to fail, unless he is aware of the many pit- 
falls and how these may bo avoided by the use 
of a proper technique. These difficulties are 
discussed in detail by Prof. Hevesy and full 
accounts are given of methods which enable an 
accurate quantitative analysis to be made even 
when the element in question occurs only in very 
small quantities. The actual sensitivity of the 
method depends upon the nature of the material 
under investigation In the analysis of minerals, 
it is possible to determine a concentration of about 
one part in 10,000, while in more favourable 
circumstances such as, for example, the determina¬ 
tion of titanium in iron, a much higher sensitivity 
is obtained. 

Of particular interest is Prof. Hevesy’s descrip¬ 
tion of analysis as carried out by the use of 
secondary X-radiation. Instead of mounting the 
material on the anticathode of the X-ray tube and 
analysing the radiation emitted by it as a result 
of electron bombardment, the material is mounted 
inside the tube in such a way that it is not 
bombarded by electrons but is subject to an 
intense X-radiation from a suitable anticathode. 
This method involves longer exposures but has 
the very great advantage that it avoids the heating 


up of the material and its possible change in 
constitution as a result of the evaporation of the 
more volatile constituents. 

The remaining sections of the book deal with 
applications to special problems. As typical of 
these a full account is given of the discovery of 
hafnium and of its properties. This section is 
all the more interesting since it comes directly 
from one to whom the discovery was largely due. 
Incidentally, detailed accounts of the chemical 
properties and the optical spectrum of the element 
are included. The last section deals with the 
chemical constitution of the earth and contains 
a discussion of the relative abundance of the 
various elements in the earth and in the sun and 
stars. This may appear to be somewhat outside 
the natural scope of such a volume, but in actual 
fact X-rays have proved of considerable value 
in the determination of the relative abundance 
of the rarer elements in rocks and metoorites. 
Of special interest is the use of X-ray analysis 
to estimate the age of rocks by a determination 
of the uranium, thorium and lead content. 

This is a book alike for the specialist and for 
the general reader. The specialist will find it full 
of instructive detail and most useful and com¬ 
prehensive tables, and indispensable for reference 
purposes. The general reader will find a very 
readable account of one of the most interesting 
developments of the discovery of X-rays and 
much other information besides. The many 
excellent illustrations add considerably to its 
attractiveness. 

Medical Biography 

(1) Osier and other Papers. By Prof. W. S. Thayer. 
Pp. vi 4- 386. (Baltimore, Md. ; The Johns 
Hopkins Press ; London : Oxford University 
Press, 1931.) 21s. 6d. 

(2) The Genius of Louis Pasteur. By Piers Comp¬ 
ton. Pp. ix -1- 361 -f 8 plates. (London: 
Alexander Ouseley, Ltd. ; New York: The 
Macmillan Co., n.d.). 12s. 6d. 

(3) Monoid Ross: Discoverer and Creator. By 
R. L. M6groz. Pp. 282 4- 4 plates. (London: 
George Allen and Unwin, Ltd., 1931.) 10 s. 6d. 
net. 

F these three books, the first, which is written 
by a medical man, will appeal most to 
members of his profession, while the other two, 
which are the work of laymen, are more suited for 
the general reader. 
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(1) Dr. W. S. Thayer, formerly professor of 
medieine in the Johns Hopkins University and a 
former president of the American Medical Asso¬ 
ciation, collected in a single volume a number 
of addresses and papers mainly of a biographical 
nature which he had delivered or published at 
intervals during his professional or university life. 
Five of them, which are devoted to the late Sir 
William Osier in his aspects as teacher, man and 
booklover, are undoubtedly the most interesting 
part of the book, in view of the close friendship 
that existed between Osier and the author for so 
many years. 

The centenary of the publication of Laennec’s 
classical work on auscultation which appeared in 
1819 is celebrated by an address which Thayer 
delivered before the Canadian Medical Association 
at Quebec on June 26, 1919. After describing 
Laennec’s contributions to medicine, Thayer 
deplored the present tendency in Canada and the 
United States to neglect clinical examination us 
taught by Loennoc and Auenbrugger, the inventor 
of the method of percussion, in favour of laboratory 
reports. 

Pasteur is commemorated by an address on his 
contributions to medicine and humanity which 
Thayer delivered at the Sorbonne on May 22,1927, 
on the occasion of a meeting organised by the 
American Committee for the Commemoration of 
the Centenary of Pasteur’s Birth. 

Attention should also be directed to the address 
on the life and work of Richard Bright given at 
Guy’s Hospital on July 8, 1927, on the occasion 
of the centenary of the publication of the first 
volume of Bright’s medical cases which contains 
the description of the disease bearing his name. 

The other biographical studies are connected 
with Reginald Heber Fitz of Boston, U.S.A., who 
in 1886 gave the first full account of the now 
familiar condition which he named appendicitis; 
-John Howland of Baltimore, an eminent specialist 
in children’s diseases ; and Cotton Mather, the 
seventeenth century Congregationalist minister 
of Boston, elected F.R.S. in 1713, who among his 
unpublished manuscripts left a work entitled 
“The Angel of Bethesda: an Essay upon the 
Common Maladies of Mankind” as well as a small 
volume containing rules of health drawn up for 
the use of candidates for the ministry. Copious 
extracts from these two ourious works are given. 

The many friends and admirers of the late Dr. 
Thayer will be grateful for this collection of his writ¬ 
ings, many of which would be otherwise inaccessible. 


(2) In his work on Pasteur, whom he describes 
as “the scientist of the heart”, Mr. Piers Compton 
gives a clear and sympathetic account of the life 
and achievements of this great Frenchman, relating 
in succession his studios in crystallography cul¬ 
minating in his discovery of the molecular dis¬ 
symmetry of tartaric acid ; his work on fermenta¬ 
tion, and particularly his paper on lactic fermen¬ 
tation, which was the foundation of bacteriology; 
his overthrow of the doctrine of spontaneous 
generation; his preservation of the silkworm 
industry of France by discovery of the nature of 
the disease and its prevention; his studies in 
connexion with the French wine and beer indus¬ 
tries ; his development of the germ theory and 
particularly its application to surgery; and his 
work on anthrax and rabies. 

Special emphasis is laid on the difficulties with 
which Pasteur had to contend, including not only 
illness in himself and his family but also the oppo¬ 
sition which he first encountered from the modical 
faculty particularly in the Paris Academy of 
Medicine, of which he was elected a member, 
although he had never obtained a medical quali¬ 
fication or been through the ordinary medical 
curriculum. 

(3) The biography of the late Sir Ronald Ross by 
Mr. R. L. M6groz, who has dedicated his book to “all 
true hero worshippers”, is divided into two parts, 
the first dealing with Ross’s life and scientific 
achievements and the second with his literary 
work. Mr. M6groz defends this division first by 
the claim that he is specially qualified to criticise 
literary work and secondly by the charge that 
Ross’s literary work has been unduly neglected. 

In addition to the aocount of Ross’s life and 
work particularly in relation to the discovery of 
the transmission of the malarial organism by the 
mosquito, the first part contains a chapter in which 
the writer acknowledges his indebtedness to Mr. 
Walter Stott, formerly secretary of the Liverpool 
Mathematical Society, and Mr. J. T. Com bridge, 
of King’s College, London, for their exposition of 
Ross’s work in mathematics and its application to 
epidemiology. 

In the second part high praise is bestowed 
on Ross’s, work as a satirist, critic, dramatist, 
lyric, poet and novelist, numerous extraots 
being given from this comparatively unknown 
portion of his writings. 

Appendices contain a bibliography of Ross's 
scientific and belletristio writings as well as lists 
of his honours and awards. 
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Fish and Fishing 

(1) The Flyfisher and the Trout's Point of View : 
New Light on Flyfishing Theory and Practice. 
By Col. E. W. Harding. Pp. 208 + 11 plates. 
(London : Seeley, Service and Co. Ltd., 1931.) 
21s. net. 

(2) Salmon Fishing. By Eric Taverner. With 
Contributions by G. M. L. La Branche, Eric 
Parker, W. J. M. Menzies, J. A. Rennie, A. H. E. 
Wood, Wyndham Forbes, Thomas Rook and 
Alban Bacon. (The Lonsdale Library of Sports, 
Games and Pastimes, Vol. 10.) Pp. vi + 472 + 
111 plates. (London : Seeley, Service and Co., 
Ltd., 1931.) 25s. net. 

(3) Salmon Hatching and Salmon Migrations: 
being the Buckland Lectures for 1930 . By W. L. 
Calderwood. Pp. 95 + 4 plates. (London: 
Edward Arnold and Co., 1931.) 4$. 6 d. net. 

(4) Silver : the Life Story of an Atlantic Salmon. 
By R. L. Haig-Brown. Pp. 96. (London : A. 
and C. Black, Ltd., 1931.) 3s. 6 d. net. 

(5) The Life of the Sea, Trout , especially in Scottish 
Waters : with Chapters on the Beading and 
Measuring of Scales. By G. Herbert Nall. Pp. 
335 + 94 plates. (London : Socloy, Servico and 
Co., Ltd., 1930.) 21*. net. 

(1) I^HE rules of fly-fishing are largely empirical 
A and although the dry-fly purist iB often 
no mean entomologist, the immediate aim of an 
angler is to present a fly to a fish as simply and as 
unobtrusively as he can ; if he succeeds, be seldom 
worries about the fundamental principles involved, 
and is content to be frankly anthropomorphic in 
his outlook to the whole of the piscine world. 
Seldom, if ever, does an angler considor the point 
of view of the fish. 

Some knowledge of the problems presented by 
under-water vision we owe to the fascinating work 
of Dr. Francis Ward. Col. Harding’s book develops 
this theme and is primarily of interest to anglers. 
Avoiding all technicalities with commendable care, 
the author shows by a series of simple diagrams 
how the phenomena of refraction and total reflec¬ 
tion influence the rays which reach the eye of the 
fish and there give an image which is quite unlike 
that which most anglers would imagine to be the 
ease. The application of these principles is chiefly 
concerned with problems peculiar to fly-fishing, 
but they deserve the careful attention of all who 
are interested in life in surface waters. 


Some of Col. Harding’s conclusions will probably 
provoke criticism, for anglers are notoriously scep¬ 
tical of innovation. From a scientific point of 
viow, the main arguments are convincing although 
they raise extremely difficult problems. The 
reactions of a fish to its visual environment will 
not only depend upon the optical image which falls 
on the retina of the eye but also upon how far the 
fish’s sensations from such an image are comparable 
to our own ; the reduced and distorted image of an 
angler on the bank may induce a sensation much 
more acute than it would in the human brain. If 
an angler is to be a physicist and a physiologist, 
must lie not also be a psychologist ? The prospect 
may be a little terrifying but Col. Harding’s book 
is an extremely stimulating contribution to litera¬ 
ture and will give pleasure to all who are interested 
in fish or fishing. 

(2) Mr. Taverner’s book on salmon fishing forms 
a natural sequel to his previous volume (also in the 
Lonsdale series), which was devoted to the trout. 
The present work is worthy of its author and 
worthy of the series in which it appears. The 
author is an expert and a scholar, but he also 
knows how to impart his knowledge to those less 
skilful than himself. For this reason, Mr. Taverner’s 
book can freely be recommended to all who can 
afford to have even a remote interest in salmon 
fishing. 

The literature of angling is outrageously large 
and it is swelled by works which have, at best, a 
transitory value, but the present work is in quite 
a different category, for the author has taken the 
pains to impart his knowledge in such a way that 
experts and beginners can read his pages with both 
profit and pleasure. The book covers every aspeot 
of salmon fishing and every stage of the salmon’s 
life from the moment the egg is laid until the adult 
fish lies, like a bar of silver, at the angler’s feet. 
Mr. Taverner has consulted fellow experts and 
with real ability he has expressed their wisdom 
in 450 pages every one of which gives a thrill of 
interest and has its value. The book is beautifully 
illustrated by half-tone figures and by numerous 
useful diagrams. 

Both author and publishers are to be heartily 
congratulated on their work and a perusal of the 
ordinary edition makes one envious of those who 
can afford the edition de luxe. It is just a little 
unfortunate that such an admirable book should 
not have had a rather more attractive page, 
the margins of which ore narrow while the type 
is none too clean—but such remarks border 
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on oaptious criticism. It is a thoroughly good 
book. 

(3) Dr. Calderwood’s little book is a small but 
soholarly production. It gives in a condensed but 
readable form the conclusions to be drawn from 
the important work done recently in Canada and 
other places on the effect of stocking rivers with 
fry which have been reared artificially in hatcheries. 
The facts show fairly clearly that the rate of 
increase in the number of ‘migrating* fish derived 
from a standard number of parent fish can be 
definitely increased by hatchery methods. In all 
cases, however, the percentage mortality of fry is 
extremely high ; hence, if hatcheries arc to effect 
any serious increase in the stock of mature fish, 
they must be established on a very large scale. 

Dr. Calderwood also gives an interesting account 
of what little is known of the migrations of salmon 
in the sea, and he provides an interesting map. At 
the end of the book, the author describes a record 
leap of a salmon at the falls on the River Orrin, in 
Ross-shire—a loap of eleven feet and four 
inches. 

(4) “Silver’* was an Atlantic salmon and the 
history of his life is told as a bed-time story for 
children. The author tells us that he has tried to 
make it interesting and at the same timo tried to 
keep to the truth about salmon and their ways. 
Those who read this book will readily forgive any 
digression—if such there be—from strict and 
academic truth. The story is written in simple yet 
graceful language and the theme is worked out 
from beginning to end with real insight and out¬ 
standing ability. Those who feel that the teaching 
of Nature can impress upon a child’s mind a 
healthy outlook on life and on death, will appre¬ 
ciate this book and will read the story of “Silver** 
and his mate with keen delight. 

Mr. Haig-Brown has written a book which will 
rank highly as a permanent contribution to litera¬ 
ture. It is to be hoped that it will receive the wide 
circulation which it undoubtedly deserves. 

(5) Although the sea-trout is perhaps the most 
attractive of our migratory fish, its life-history is 
seldom familiar to anglers or to biologists. For 
many years Mr. Nall has devoted his attention to 
this fascinating and important problem, and the 
present book represents a summary of his work 
and an exposition of his views. It is, as the author 
says, an attempt to review his Own work in per¬ 
spective. The whole story is admittedly incom¬ 
plete, but Mr. Nall has performed a real service to 
biology by putting into book form a series of data 


which are not only inaccessible to many ordinary 
people, but also form a solid foundation for 
future work. 

The opening chapters deal with the technical 
problems inherent to all such investigations, and 
the critical analysis to which Mr. Nall subjects his 
own methods of observation inspires a confidence in 
his ability to interpret scales in terms of age and 
life-history. In Chap, vi an interesting contribution 
is made to the vexed problem of the systematic 
relationship between the sea-trout and the brown 
trout. Systematists usually deny any specific 
differentiation between the two forms, in view of 
the absence of all significant structural differences. 
To this view Mr. Nall gives qualified support, but 
he takes a wider—and a better view—of the 
essential criterion of a species. He is satisfied 
that there is a diversity of habit or physiological 
specificity to each type as striking as are the 
diversities of structure which satisfy the usual 
systematic requirements. These diversities of 
habit ensure that the two forms “keep apart on the 
spawning beds” and breed true. Behind him, Mr. 
Nall will find a solid body of opinion from those 
whose knowledge is based on their observations as 
anglers. That the two ‘species’ are closely related 
is obvious, and there can be little doubt that 
the migratory form is the more primitive of 
the two. 

Among the perplexing problems offered by the 
sea-trout are those concerned with the factors 
responsible for the marked variation in the rate of 
growth and in the habits of fish taken in different 
localities. These factors are highly complex and 
only very extensive and reliable data will enable 
us to form an adequate estimate of the role which 
is played by each environmental factor. As yet, 
such data are clearly wanting and consequently 
the account given by Mr. Nall is of peculiar value. 
Unless the reader is very familiar with the remoter 
districts of the British Isles, this section of the 
book could be improved by the addition of a map. 
Apart from this slight omission, the book is 
well illustrated, and the half-tone illustrations 
are both beautiful and instructive. 

Mr. Nall covers every aspect of the fish’s life, 
and raises many interesting problems of scientific 
and economic importance. How far do sea-trout 
migrate away from coastal waters ? In many oases 
(for example, Beauly Firth fish), they apparently 
stay comparatively close to the shore, but, in 
other cases, journeys of two hundred miles dp 
not appear to be uncommon. Problems of this 
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type offer full scope for future work—and it is 
hoped that the publication of this book will help 
to provide an adequate solution. The author 
handles his data on growth and maturity in a 
rather depressingly orthodox manner, but the 
facts are there for all who care to analyse them 
differently. The whole book is a mine of informa* 
tion and it is a book for the specialist; at the 


same time it should be read by all anglers who 
know and appreciate the sea-trout. 

In his introduction, Mr. Nall explains that he is 
not and never has been a member of the Fishery 
Board for Scotland; it is fortunate that at least 
one of the fishery boards of Great Britain has 
the ability to attraot and to keep the voluntary 
services of an efficient and enthusiastic colleague. 


Short Reviews 


Education for Trades and Industries : a Historical 

Survey. By C. T. Millis, Pp. 104. (Lon¬ 
don : Edward Arnold and Co., 1932.) 65 . 

net. 

Mr. C. T. Millis has performed a service in 
bringing together in this little book much informa¬ 
tion relating to the early history of the develop¬ 
ment of technical training for apprentices and 
craftsmen in various trades and industries. Him¬ 
self a pioneer in this sphere of work, he has been 
able to place on record much that might other¬ 
wise have been lost. Those technical educationists 
of a later generation, reading of the struggles of 
their predecessors to provide for industry a 
mentally and manually competent personnel, will 
not fail to realise the debt owing both by them¬ 
selves and by industry to these earlier workers. 
Nor will they omit from their list of bene¬ 
factors many of the individual City Livery 
Companies and the City and Guilds of London 
Institute. 

Mr. Millis deals in separate chapters with some 
eighteen of the most important trades ; and there 
is also a short chapter devoted to technical 
education for women. An account is given in 
each case of the first classes to bo formed and of 
the development that has taken place up to the 
resent day. Perhaps an undue prominence has 
een given to the names of those who were 
primarily concerned with metropolitan training 
schemes; for the remarkable extension of tech¬ 
nical education in the industrial north has not 
been brought about without its own pioneers. 
Surely, for example, the name of the late Mr. J. H. 
Reynolds, one of the greatest and most far-seeing 
of all the early technical educationists, deserves 
more than a single passing reference, and that 
under the heading of photo-engraving and litho¬ 
graphy. 

The author has drawn largely and rightly upon 
his own personal experience : this, while adding 
to the interest of the book, has resulted in a 
picture with London high-lights and the provinces 
somewhat in the shade. A completely satisfactory 
history of education for the trades and industries 
of Great Britain has, indeed, yet to be written. 
Meanwhile, Mr. Miiiifi's book should be read by 
all who are interested in the development of craft 
training. 


Tkt Form and Properties of Crystals; an / ntro- 
duction to the Study of Minerals and the Use of 
the Petrological Microscope. By A. B. Dale. 
Pp. x -i 186. (Cambridge: At the University 
Press, 1932.) 6 s. net. 

In this small volume Miss Dale has endeavoured 
to provide the minimum amount of crystallography 
and optics necessary for students whose main 
interests are petrological. It is a difficult task at 
best, but on the assumption that traditional lines 
are to be followed, the general scheme may be 
commended. The author has evidently been at 
pains to write simply. 

The chapter dealing with stereographic pro¬ 
jections contains a number of straightforward 
examples worked through in detail, which should 
holp in mastering what is to many a forbidding 
subject. Unfortunately, however, the book is 
somewhat marred by a number of mistakes. The 
treatment of refractive indices is not very satis¬ 
factory, and the reference in the text to the chart 
of birefringences inverts ordinates and absciss#. 
Fig. 117 and its context provide a puzzle; the 
reviewer looked long and carefully at these without 
understanding anything at all. The customary 
phrase ‘convergent polarised light’ is not a happy 
one at the best of times, and although students 
will probably manage to obtain an interference 
figure by following the appropriate directions, they 
will be well advised to be wary of interpreting 
what they see in the light of this illustration. 

F. I. G. R. 

Methods in Plant Histology. By Prof, Charles J. 
Chamberlain. Fifth revised edition. Pp. xiv + 
416, (Chicago: University of Chicago Press; 
London: Cambridge University Press, 1932). 
18s. net. 

This, the latest edition of Prof. Chamberlain’s 
book, needs little introduction to workers in a 
botanical laboratory. The changes are many and 
important, amounting almost to a re-writing. The 
new chapter on “Illustrations for Publication” 
will prove helpful to many research workers and 
the mention of a section on “Movie Photomicro¬ 
graphs” will serve to indicate how the different 
editions march with the times. Directions for 
collecting, fixing, dehydrating and staining material 



NATURE 


45 


January 14, 1933 

have been improved and amplified and refinements 
of teohnique are detailed, which make it easy to 
obtain sections as thin as 2 or 3 microns, while 
thinner sections down to a thickness of 0 5 micron 
can be made. Prof. Chamberlain's hint as to the 
possible appearance of a microscope of such 
magnifying power that no section thicker than 
1 is permissible, is rather intriguing and will 
demand further improvements in histological 
technique along those linos. Tho amplifications 
noted have involved no curtailment of the sections 
dealing with the collecting and growing of all types 
of laboratory material and with the application of 
the principles of fixing and staining in the study of 
each group of plants—these sections constitute the 
second part of the book as in the earlier editions. 

N.F. 

Caratteristiche dei sistemi dijferenziali e propaga - 
zione ondosa . Per Tullio Levi-Civita. Lezioni 
raccolte dal Dott. G. Lampariello. (Attualit& 
Soientifiche, N. 41.) Pp. vii+llO. (Bologna: 
Nicola Zanichelli, 1931.) 15 lire. 

This little book is founded on a course of lectures, 
given by the author at Rome in 1930-31, on the 
theory of characteristics of partial differential 
equations and their applications (following the 
methods originated by L’Hugoniot and developed 
by Hadamard) to wave motion in acoustics, 
elasticity, optics, electromagnetism and other 
branohes of physics. It opens by recalling some 
existence theorems concerning partial differential 
equations. The characteristics are introduced as 
the loci of singular points where these theorems 
break down. We then pass on to tho consideration 
of wave motion, and wave surfaces prove to be 
closely connected with characteristics. The most 
interesting part of the book is the concluding 
section, which deals with the wave-particle 
dualism of modern physics according to de Broglie. 
An account is given of the recent dynamical- 
optical work of Persico, which aims at making 
Sohrddinger’s wave equation plausible, and a 
tantalisingly brief reference is added concerning 
Racah’s use (in 1931) of the principles expounded 
in this book to obtain a justification of Heisenberg’s 
principle of indeterminacy. Most readers will 
probably wish for a fuller account of the new 
developments so briefly mentioned here. 

H. T. H. P. 

The Grey Squirrel: the Introduction and Spread of 
the American Grey Squirrel in the British Isles, 
its Habits, Food and Relations with the Native 
Fauna of the Country. By A. D. Middleton. 
Pp. viii + 107 + 8 plates. (London: Sidgwick 
and Jackson, Ltd., 1931.) 4s. fid. net. 

Thu grey squirrel has become almost as valuable 
as the sear-serpent to correspondents of British 
newspapers, and genuine inquirers who are dis¬ 
traught between the assertions of the f pro- 
squirrelites’ and the ‘anti-squirrelites’ will be glad 
to have this authoritative work at hand. It 
touches upon the life of the grey squirrel in its 


native home in eastern and central North America, 
but its real purpose is to describe the invader in 
the land it has invaded with such success that 
from one centre (out of about thirty) it has spread 
over 1,350 square miles, and that, in thirty years. 
The food and habits, tho much discussed relations 
with the native red squirrel and other animals, 
and the economic aspects of the pest are dealt 
with thoroughly, the conclusion being reached that 
three main counts have been proved against it— 
damage to forests by peeling bark and destroying 
shoots, destruction of agricultural and garden 
produce, including fruit, and destruction of birds’ 
eggs and young. Suggestions are made for the 
destruction of grey squirrels, but the seriousness 
of tho menace in the British Isles has not yet been 
realised. 

The Background of International Relations: Our 
World Horizons , National and International. By 
Prof. C. Hodges. Pp. xvi -f- 743. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1931.) 21#. net. 

An excellent compendium of world politics viewed 
from a common-sense angle, this book illustrates 
the point that international politics should be 
everybody’s business. The basic principles of 
politics are the refined result of the crowding of 
the globe and the struggle for elbow-room and 
racial survival. So business has become the 
driving force in politics ; and economic hunger 
drives nations to seek commercial supremacy 
backed by the power of the State. Yet enlightened 
self-interest forces these nations into world co¬ 
operation through political or non-political means. 
Yesterday’s isolation of nations has gone : states¬ 
manship has now to deal with news-minded 
nations. The author believes that knowledge 
alone can control the destiny of peoples, and that 
world-forces do not yield to emotions. There is 
much to be said for his final statement that peace 
is a state of mind, and not a political institution. 
A wealth of references and a good index are 
features which add to the practical value of this 
work. T. G. 

The Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland: with a 
Record of Publications issued during Session 
1931-1932 . Compiled from Official Sources* 
Forty-ninth Annual Issue. Pp. vii + 167. 
(London : Charles Griffin and Co., Ltd., 1932.) 
10#. net. 

This annual, which has now reached its forty- 
ninth year, supplies valuable information concern¬ 
ing learned societies of Great Britain and Ireland, 
including officers, conditions of membership, meet¬ 
ings, publications, etc., and also gives particulars 
of various government scientific institutions. 
The new form of the publication initiated last 
year, which involved omitting lists of papers read 
before societies, has been continued this year. 
Many sopipies have been added, thuq adding to 
the value of the volume as a work of reference. 
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Volcanic Craters in the Libyan Desert 

By Dr. K. S. Sardford 


I N the last few weeks, reports of the occurrence 
of volcanic craters in the Libyan desert have 
appeared in the daily Press. It seems wise, there¬ 
fore, to define the discoveries more precisely as 
soon as possible,, although detailed study of the 
material collected must he postponed for several 
weeks. 

In the spring of 1932, the late Sir Rohert 
Clayton East Clayton and Squadron-Leader 
Penderel, R.A.F., observed and photographed 
some crater-like hills between the Gilf Kebir and 
Gebel ’Uweinat, near the southern end of the 
Egyptian-Cyrenaican frontier. Sir Robert also flew 
over them with Mr. P. A. Clayton, of the Desert 
Survey of Egypt, who, with Count De Alm&sy, 
was a member of the expedition. Some of their 
photographs appeared afterwards in the Ulus- 
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trated London News , and Mr. Clayton has sent 
a paper on the western side of the Gilf Kebir to 
the Geographical Journal , The party was unable 
to visit the craters but their approximate position 
was computed. 

In the first week of October 1932, Capt. 
Craig, R.E., W. B, K. Shaw, G. L. Frendergast 
and I set out in a car from Gebel Kissu, 
the advanced base of the recent expedition led 
by Major R. A. Bagnold, and found the craters 
on the same day. Those previously seen from the 
air proved to be explosion craters; others, less 
obvious, were found to be the denuded stumps of 
volcanoes : both types were encircled by high 
ramparts of steeply tilted, hardened, and locally 
fused Nubian sandstone. Seven principal hills, 
standing 100-800 ft. above the plain, are grouped 
within a radius of about five miles, and to these 


must be added minor elevations and a thick 
horizontal sheet of ‘lava’ which caps a prominent 
hill nearby ; this may have been a surface flow or 
a sill. 

One of the best preserved of the explosion 
craters was about half a mile wide from east to 
west and about a quarter of a mile wide from 
north to south (inside measurements), with vertical 
walls of hardenod Nubian sandstone rising 100-130 
ft. above the plain. The centre, partly filled with 
sand and rubble, was at about the same level as 
the plain, and water flowing from it has cut a 
deep channel through the southern wall. Some 
of the craters evidently now contain lakes 
after the rare rains, and the remains of mountain 
sheep and other animals that came to them were 
common. 

Within the main ramparts of at least two of 
the explosion craters were found subsidiary plugs 
of white trachytic rock, and adjacent to them the 
fusion of the sandstone walls was very marked. 
The relative ages of explosion and flow of molten 
rock in these multiple craters seemed to vary. 
Into the white rock had been intruded a dark 
basalt-like rock of much the same specific gravity 
as the trachyte : although both rocks varied 
appreciably in texture over the area, their mutual 
relation seemed to remain the same. 

A noticeable feature of the whole neighbourhood 
was the presence of double walls of hardened 
sandstone, running on straight or curved courses 
over the surrounding plain and across some of the 
craters. These, and pipe-like tubes of irony sipter 
penetrating the unbroken Nubian sandstone of 
the plain, seem to have been formed by hot 
solutions at a late stage of the period of activity. 
In some, amorphous and gypseous substances 
occupied the space (usually four to six feet) 
between the parallel faces of the double walls. 

During'our reconnaissance from the craters to 
Gebel ’Uweinat, we found a similar but smaller 
area at the north-eastern corner of the massif. Here, 
in particular, prismatic sandstone, well-known to 
Messrs. H. J. L. Beadnell and P, A. Clayton from 
their surveys in adjacent areas, was intimately 
associated with the type of ‘wall’ already described. 

At about this time, Squadron-Leader Penderel, 
who had followed our party out from the Nile 
valley by air, landed beside us and was kind 
enough to take specimens for me to Cairo, where 
they were given to Mr. O. H. Little, director of 
the Geological Survey of Egypt. I am indebted 
to Mr. Little for some notes which reached me on 
our arrival in F&sher several weeks later. 

A considerable Volcanio field’ may, therefore, now 
be added to the map between the north-eastern 
comer of ’Uweinat and about lat. 22° 18' N., long, 
25° 30' E. A similar volcanic area, with trachytic 
rocks, was encountered on the south-western aide of 
’Uweinat during the investigation of the country 
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westward to Sarra and the Tibosti foothills. It 
is centred about lat. 21° 16' N., long.. 24° 14' E., 
with a radius of about six miles, and most of its 
denuded stumps were visited by Lieut. D. R. 
Paterson and myself. There seem to be no explosion 
craters in this group. 

Each ‘field’ is associated with very slight folds 
of the Nubian sandstone, and the complex of 
ancient rocks upon which it lies is exposed in the 
immediate vicinity by the denudation of the slight 
surviving thickness of sandstone. The period of 
volcanicity is obviously far younger than the 
Nubian series, and the fresh appearance of the 
explosion craters suggests a fairly recent date of 
formation. 

The discovery of a few stone implements of 
Middlo Palaeolithic type in and noar some of the 
craters necessitates a readjustment of ideas, which 
is confirmed by comparison with the great crater 
of Malha, in the Meidob Hills about 150 miles 
north - north - oast of Fasher. Malha seems to 


have exploded but yesterday: the basaltic lavas 
which surround it and have flowed into one comer 
of it are fresher than many on the flanks of 
Vesuvius, yet the traditions among the people who 
depend on the springs within it seem to recall only 
variations of level of the lake in its centre. These 
explosion craters seem to be far older than they 
at first appear. 

The presence of light trachytic rocks within a 
radius of about 50 miles from Gebel ’Uweinat 
is of interest in contrast to the wide distribution 
of basalt and dolerite over Egypt and tho Sudan, 
ranging from an Oligocene age in Egypt to at 
least a semi-recent age at Malha. About ’Uweinat 
the dolerites seems to be of far greater age than 
the features described above, but there was a later 
effusion of basaltic magma at Malha—the presence 
of basaltic lava and of ‘volcanoes’ in the Bayuda 
desert between Berber and Merowe (Dongola) will 
be recalled—probably long after the trachytes of 
’Uweinat were cold. 


The Old Morphology and the New* 

By T)r. H. Hamshaw Thomas 


“'T'HE full problem of morphology is . . . to 

1 explain how in the past plants came to be 
such as we now see them” (Bower). The problem 
is often regarded as insoluble, but a survey of the 
development of morphological concepts suggests 
that some of our difficulties may be due to the 
tacit acceptance of theories handed down by suc¬ 
cessive generations of teachers. In dealing with 
the flowering plants, almost all recent writers 
accept the classical concepts originated by Goethe 
and Lindley in pro-evolutionary days. During the 
last thirty years, however, a large body of facts 
has been accumulated about the simpler and older 
plants, and a new system of ideas has been founded, 
which is in harmony with our knowledge of the 
form of the earliest known Devonian land plants. 
We have now to face the question of the relation 
between the fundamental concepts of the old 
morphology and those of the new. 

At the outset of any discussion of form, it is 
necessary to keep in mind the principles under¬ 
lying our comparisons. In the past, before the 
coming of evolution, comparisons of plants were 
mainly subjective, but to-day we aim at an 
objective approach. Plants are objectively com¬ 
parable because we consider them to be derived 
from common ancestors; if we reject the sub¬ 
jective approach, we must introduce phylogenetic 
considerations. 

We owe the term ‘morphology* and the found¬ 
ation of the classical concepts to the poet philos¬ 
opher, Goethe, who published in 1790 a treatise 
“On the Metamorphosis of Plants”, which has been 
called “the foundation of all that has since been 
done in vegetable morphology**. The most impor¬ 
tant conclusion in this essay is that “whether a 

* From ft paper road to fche Llimoftn Society of London on November 
10 , 1082 . 


plant produces leaf-buds, flowers, or fruits it is 
still the same organ which is carrying Nature’s 
laws into effect, though performing different 
offices and disguised under different forms”. This 
one organ is called the leaf, but Goethe appeared 
to feel that it should be given some more general¬ 
ised designation. 

The spread of this doctrine in England was 
largely due to Lindley, who repeated Goethe’s 
views and arguments, but he made an important 
modification in the theory which has received 
insufficient attention. Goethe wisely wrote near 
the close of his essay, “The thing now to be aimed 
at is to keep habitually in view the two contrary 
directions in which variations arc developed. For 
we may say with equal truth that a stamen is a 
diminished petal or that a petal is an expanded 
stamen.” 

Lindley, however, concludes that “the leaf, as 
the first formed, the most perfect of all [the appen¬ 
dages] and that which is most constantly present, 
is properly considered the type from which all the 
others are derivations”. This unsupported assump¬ 
tion was widely accepted, and Darwin in “The 
Origin of Species” spoke of the view that the 
parts of the flower consist of metamorphosed leaves 
as familiar to almost everyone. As the result of 
Darwin’s work, the old concepts of the subjective 
and idealistic philosophers have been taken over 
and given an objective significance by biologists. 

The doctrine of metamorphosis led to the idea 
that the parts of plants could be divided into three 
distinct categories, stems, roots and leaves. This 
has met with less universal approval. It may be 
tenable when we are dealing only with the mostly 
highly evolved forms, but when an attempt is 
made to bxtend it downwards grave difficulties 
are encountered. It has resulted in an unnatural 
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separation of the Thallophyta and Bryopbyta 
from the higher forms. 

The major concepts of tho classical views have 
in the course of time come to be considered as so 
axiomatic that few writers have troubled about 
the evidence on which they were based, or have 
followed up their implications. But modern work 
has oast doubt on most of the arguments used in 
founding the system. Gr6goire has found that the 
primordia of the stamens and carpels at their first 
appearance can be distinguished from those of 
foliage leaves, and so is led to the view that the 
stamens and carpels are organs sui generis. The 
validity of arguments based on abnormal flowers 
was challenged some years ago by tho late Prof. 
K. von Goebel, and more recently by Mrs. Arbor 
on the principle of irreversibility in evolution. 
Thus the only uncontested evidence is that 
derived from comparisons during the progressive 
growth of the plant, which, as Goethe pointed out, 
may be read in two opposite ways. 

It might be reasonably expected that the great 
outburst of morphological research which followed 
the rise of the doctrine of evolution would provide 
evidence in support of the fundamental concepts. 
But no fresh evidence has been obtained. The 
continental morphologists of the classical school 
reject all evidence derived from the study of com¬ 
parative anatomy and vascular structure as worth¬ 
less, and they likewise seem to reject considerations 
of ontogeny, cytology and evidence derived from 
fossil plants. It may bo that anatomical and 
developmental studies arc held to have no bearing 
on morphology because they are known to con¬ 
flict with the classical concepts. Most English 
morphologists regard anatomical and palteo- 
botanica) work as valuable, but in attempting to 
apply new knowledge to old concepts find that 
more problems are raised than solved. 

The general ideas of the new morphology which 
may be said to have originated twenty-four years 
ago with the work of Lignier, Tansley and Bower, 
ore based on considerations of phylogeny. The 
forms of plants and plant organs can only be 
explained by reference to their origin, and even 
though wo cannot trace back the development of 
a group of organisms, we may in various ways 
obtain glimpses of the types of change which have 
gone on in the past. Fragments of the evolutionary 
history of one group may enable us to guess what 
has probably gone on in another group. The 
classes pteridophytes, gymnosperms and angio- 
sperms may well represent stages in evolution 
rather than independent groups of organisms, and 
there is much evidence pointing to parallel evo* 
lution in the various groups. When endeavouring 
to draw the broad generalisations on which a 
system of morphology is based, it is unnecessary 
to traoe the complete phylogenetic history of all 
the groups of plants, unless we consider that the 
different groups have been derived from inde¬ 
pendent algal ancestors, and that all traces of the 
previous history of many of them have been 
Obliterated. 
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Even the present incomplete state of our know¬ 
ledge enables us to determine the general trend of 
evolution throughout the ages with Borne degree 
of probability, and it may well be that the geo¬ 
logical record of plant life is more complete than 
has previously been supposed. Any general sys¬ 
tem of morphological ideas should be applicable 
to all plants, but only one group has yet been fully 
studied from the new point of view. Prof. Bower’s 
work on the ferns provides us with evidence as to 
the probable evolution of this group drawn from a 
number of different aspects. Zimmermann, in a pub¬ 
lication of a different character, has shown how well 
tho new views can be applied to the gymnosperms. 

From a study of the Pteridophyta and the 
earlier fossil plants we are led to suppose that the 
very early land-plants were simple structures of 
the Rhynia or Psilophyton type, in which there is 
little differentiation beyond that of the sporangia. 
Afterwards roots became specialised from under¬ 
ground branches, and in some groups small simple 
leaves appeared. The large leaves characteristic 
of most of the higher plants seem to have evolved 
from branch systems and long retained traces of 
this origin. The primitive terminal sporangia 
either retained their original position or became 
involved in frond formation and attained a mar¬ 
ginal or superficial position ; they often formed 
tassel-like groups and frequently became more or 
leas fused. 

These generalisations are quite inconsistent with 
the classical ideas of morphological development, 
and call for a modification of our ideas of homo¬ 
logous structures. They suggest that the foliage 
leaves and reproductive organs of the flowering 
plants can only be regarded as homologous struc¬ 
tures because they are both derived from branch 
systems. Stamens and carpels have never been 
typical leafy structures with an expanded lamina, 
and it is probably misleading to call them 
sporophylls. 

These newer concepts help us to understand 
the gymnospermous reproductive organs. It is 
no longer necessary to assume that terminal 
ovules in Ginkgo and Ephedra were originally 
produced on lateral leafy organs which have dis¬ 
appeared without leaving the slightest trace of 
their former presence. There is a great gap be¬ 
tween the Psilophytales and the flowering plants, 
but it is to some extent bridged by the upper 
Palaeozoic pteridosperms. The derivation of the 
Caltka type of carpel from a Caytonia-tike structure 
has already been suggested, and we can now link the 
Caytoniales more closely to the pteridosperms 
owing to the discovery in the TriaBsic rocks of South 
Africa of a new group of seed-bearing structures. 

When we come to examine all the known pollen¬ 
bearing structures of the seed plants with large 
leaves, it seems as though we can distinguish a 
gradual progression along two or three distinct 
lines, commencing with terminal groups of separate 
sporangia produoed in groups, and leading to 
Mesozoic structures which may either be like 
branched stamens, structures bearing bean-shaped 
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synangia, groups of sporangia borne on the sur- 
faoe of a leaf-hke structure, or organs resembling 
the male flowers of the poplar. Nothing is known 
of a fertile leaf like that envisaged in the classical 
morphology. The study of these forms, however, 
suggests that angiospermous flowers may have 
originated in more than one way. 

When we examine the forms of expanded leaves 
throughout the past, it is impossible to avoid the 
conclusion that * compound* loaves are of a more 
primitive type than ‘simple 1 leaves. In certain 
cases, however (for example, the Date palm), a new 
type of compound leaf has probably arisen from a 
simple form. 

In other branches of science the interpretation 

Obit 

Mk. H. A. Roberts 

R. H. A. ROBERTS, secretary for thirty 
years of the Appointments Board of the 
University of Cambridge, died at Cambridge on 
December 18 at the age of sixty-eight years. 
After ten years as senior mathematical master at 
Bath College he returned to Cambridge as a coach 
in mathematics in 1898. But his life’s real work 
began when he was appointed in 1902 to be secretary 
of the University Appoin tmen ts Board. He was keen 
to develop a new line of openings for university 
graduates in business and administrative posts, in 
addition to the more obviously natural academic, 
professional and technical positions which most 
men then sought after graduation. By great care 
in the selection of the men whom he recommended 
to the firms which applied to the Board, he not 
only succeeded in overcoming a prejudice against 
university men in business but he also created a 
new demand for such men on the part of large 
industrial undertakings. 

Thirty years of devoted service on Mr. Roberts’s 
part brought their own reward in intimate and 
friendly relations with the heads of industry, with 
their younger successors who had gone into 
business under his auspices, and with generations 
of college tutors, with whom he always worked 
in the closest touch. Gonville and Caius College 
eleoted Mr. Roberts as a Fellow in 1927, his advice 
was sought in Government circles and in the 
formation of appointments boards at other uni¬ 
versities and for the women’s colleges at Cambridge. 
He retired on aocount of ill-health only last 
autumn. It is sad that he should have lived so 
short a time to enjoy his hard-won leisure, but it 
is something that he was able to attend, less than 
a fortnight before his death, a complimentary 
dinner at which a presentation was made to him 
on his retirement by a number of those whom he 
had served so well. _ 

Mr. A. R. Wright 

Mb. A. R. Weight, who died on December 
24 at the age of seventy years, played an 


of observed facts is facilitated by making suc¬ 
cessive assumptions and by comparing the theoret¬ 
ical results of each with the observations already 
made. This procedure has not been followed in 
plant morphology. The old system provided one 
set of assumptions only, founded more than a 
century ago on a very imperfect knowledge of the 
plant world, and for many years endeavours have 
been made to harmonise our ever-inoreasing 
observations with these postulates, distorting or 
discarding all those facts which seemed incon¬ 
sistent. While it is quite probable that the assump¬ 
tions of the new morphology may prove to need 
drastic emendation, they may nevertheless serve a 
useful purpose in the study of plant evolution. 


uary 

important part in organising the work of the 
examining staff of the Patent Office to its present 
high level of efficiency and was also a recognised 
authority on folk-lore. 

Wright entered the Patent Office in 1885 and 
from that date until his retirement forty-two years 
later worked unremittingly to place the classifica¬ 
tion of patent specifications for search purposes 
on a sure foundation. He was the editor of the 
well-known official scries of illustrated class 
abridgment volumes which were published at the 
rate of more than fifty volumes a year to cover, 
by the year 1905, all patent specifications issued up 
to that time from 1855. The classification scheme 
on which this mass of material was indexed and 
through which alone the official search for novelty 
introduced by the Patents Act of 1902 was made 
possible, was largely Wright’s work, and its 
amplification in subsequent years to meet the ever¬ 
growing amount of search material in the 
examiners’ files and the development of industries 
and industrial processes was carried out under his 
personal supervision with a thoroughness and care 
for detail which wore characteristic of the man. 

The Patent Office classification as it stands 
to-day, exceptional in many respects, deserves a 
high place among the several developed classifica¬ 
tions of applied science, and is a worthy memorial 
to Wright’s energy and capacity. He was appointed 
assistant-comptroller of the Patent Office in 1922, 
while still retaining the classification as his main 
I charge, and retired from the servioe in 1927. 

As a folklorist, Wright was known not so much 
for his literary output, which was not large, as 
for his encyclopaedic knowledge of folk beliefs and 
customs, obtained by extensive reading and an 
unusually retentive memory, which was ever at 
the disposal of anyone seeking information, and 
for the valuable services he rendered through the 
Folk-Lore Sooiety, of which he became a member 
in 1890. He was a prominent and active member 
of the Council of the Society from 1898 until his 
death, and^ president for the two years 1927 and 
1928, while he was an invaluable editor of the 
Society’s journal Folk-Lore from 1912 until 1921. 
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At the time of hie death, Wright was engaged 
in editing for the Folk-Lore Society the English 
material which had been gathered together, 
mainly by his own labours, for a collection of 
British calendar customs which the Society had 
decided to publish. All folklorists will regret that 
his invaluable help and advice have been with¬ 
drawn at a time when they wero most needed, 
but this should only be an added spur to see that 
the task to which he had given so much time and 
work is completed. Wright was a fellow of the 
Society of Antiquaries and of the Royal Anthro¬ 
pological Institute, and had many outside interests 
ranging from the collection of Utopias to the 
Shakespearian productions of the Old Vic Theatre, 
which he attended with unfailing regularity until 
his last illness. 

Mb. G. Stephenson 

Mb. George Stephenson, who died in Letch- 
worth on December 29, in his seventieth 
year, was for many years the principal of 
the Albert Agricultural College, Glasnevin, and 
lecturer on agricultural chemistry in the Royal 
College of Science, Dublin. He was bom in 
Yorkshire in 1803, and was educated for the 
teaching profession, but soon turned to the study 
of chemistry and physics in their applications to 
agriculture. He gained a national scholarship and 
went to the old Royal College of Science at South 
Kensington, where he studied under Sir Arthur 
Rucker, Sir Edward Thorpe and Sir Norman 
Lookyer. He was a student during the years 
1887-1889, and was deeply impressed by the 
lectures and practical classes, and he retained his 
notes during his whole life. With Sir Norman 
Lookyer he carried out some spectrographic 
research, and he would show with pride the photo¬ 
graphs he made at that time. 

After leaving South Kensington Mr. Stephenson 


became science master at Cheadle Hulme School, 
and later joined the staff of the Agricultural 
Department of the University of Leeds, but 
shortly afterwards he accepted an invitation to 
join that of the Royal College of Science, Dublin, 
which had been reorganised by the Technical 
Department presided over by the late Sir Horace 
Plunkett. 

A few years later whilst retaining his lectureship 
Mr. Stephenson was appointed principal of the 
Albert Agricultural College, which had been 
opened in the middle of the last century by the 
Prince Consort. Here he found the congenial 
work of teaching and training students, many of 
whom in every part of Ireland, in Great Britain 
and throughout the Empire have done most 
important and useful work for agriculture. 

Mr. Stephenson, though a strict disciplinarian 
where order and method were concerned, was 
above all things a sympathetic teaoher and was 
never so happy as when helping Btudents, indi¬ 
vidually, when necessary, with their difficulties. 
Being a man of wide reading and culture his 
lectures often extended far beyond the usual 
curriculum. His students will remember him with 
love and gratitude, and will regret the passing of 
so kind and great a teacher. He leavos a number 
of devoted friends, who will regard his memory 
as one of their cherished possessions. S. S, 

We regret to announce the following deaths : 

Sir John Ballinger, C.B.E., formerly librarian 
of the National Library of Wales, who did much 
work in connexion with the organisation of school 
and village libraries, on January 8, aged seventy- 
two years. 

Mr. G. S. Kemp, who was the Marches© Marconi’s 
first assistant in his first demonstrations of wireless 
telegraphy, on January 2, aged seventy-five years. 


News and Views 


British Association: New President Installed 

On January 0, the usual meetings of organising 
sectional committees of the British Association wen? 
held to decide the lines of the programme of the 
Leicester meeting next September. As under a new 
statute the annual office of president of the Associa¬ 
tion corresponds with the calendar year, occasion 
was taken to welcome Sir Frederick Gowland Hopkins 
to the chair. Sir Alfred Ewing, the retiring president, 
in introducing the new president, said that the 
Association has been fortunate in securing Sir 
Frederick Hopkins’s services. Last year it had 
been, so to speak, the turn of that part of science 
which dealt with the constitution of non- living 
matter, and with purely mechanical processes, which 
can certainly kill, but cannot make alive. Now the 
Association turns, perhaps with relief and greater 
hope, to the still more difficult science of life—of the 
fascinating problems of which no one con speak with 


more authority and clearer discernment than Sir 
Frederick Hopkins. Sir Alfred stated that it seems 
not unlikely, and probably it is desirable, that in 
future meetings of the Association, scientific workers 
will make a more conscious effort to relate their 
studies to social problems. Science is now playing 
so large a part in human life, both for good and for 
evil, that scientific workers cannot logically stand 
aloof. Science has brought new powers and new dangers 
—grave dangers of whioh the community is scarcely 
yet aware. It is clearly the duty of science to poin* 
these out. After his installation, Sir Frederick 
Hopkins said that Sir Alfred can be well pleased 
with his tenure of office and with the delivery at 
York of an address which in many minds stimulated 
thought along desirable lines on the readjustment of 
science and civilisation. Sir Alfred is retiring from 
office in the full assurance that he has helped the 
Association greatly. 
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Miners’ ’Claims* and Native Lands in Kenya 

Elsewhere in this issue (p. 37), we have discussed 
the grave situation which may arise through the pro¬ 
posed legislation dealing with gold prospecting in 
native reserves in Kenya. The explanatory memo¬ 
randum issued by the Chief Native Commissioner 
of Kenya Colony to the natives likely to bo affected 
has now been published in the Times (Jan. 5). It 
would appear to be fundamentally opposed to the 
whole conception and purpose of the institution of a 
native reserve, and is likely to be thoroughly dis¬ 
turbing to the minds of natives nervous for their 
rights. It seems that no attempt will be made to 
segregate the native or to control the siting of mining 
claims. Europoan interpenetration of native hold¬ 
ings on the roservo will be complete. The natives are 
informed that they may expert to see their holdings 
‘pegged’, or such part of thorn as may bo required, 
wherever it is thought worth while to look for gold, 
and their huts and shambas may bo destroyed ; while 
they are invited to squat on their neighbours’ land 
and make money, pending the vacation of their own 
land at some indefinite date, by working in the mines. 
It is also suggested that natives may sell to the miner 
meat, chickens * eggs and vegetables, but this applies, 
presumably, to those who have not been dispossessed 
of their land. Sir Edward Grigg has rebuked the 
Archbishop of Canterbury for suggesting that 
“African interests . . . are likely to receive better 
and wiser consideration from ’public opinion’ in this 
country than from the Government of the Colony’’ ; 
but the anthropologist asks “Quis custodies ipsos 
custodies” ? This unfortunate memorandum, issued, 
be it marked, by the department responsible for the 
well-being of the native, passes over all that has been 
achieved by scientific study of native races and of 
the problems that arise from their unchecked contact 
with Europeans. 

Liverpool School of Tropical Medicine 

Dr. J. Middlemass Hunt, who hold the post of 
honorary dean of the Liverpool School of Tropical 
Medicine for many years, has, by the terms of his 
will, emphasised the great interest that he took in 
research on tropical diseases. He has made a bequest 
of £20,000 to the University of Liverpool in order 
to provide for the endowment of the chair of tropical 
diseases of Africa. This will greatly strengthen the 
position of the laboratory of the School in West 
Africa originally established under the will of the 
late Sir Alfred Jones. In the Sir Alfred Lewis Jones’s 
bequest, a sum was set aside for the specific purpose 
of building a research laboratory in Sierra Leone, West 
Africa, but no endowment was .available. The build¬ 
ing was erected as soon as possible after the War, 
the first director of the laboratory and first holder 
of the chair of tropioal diseases of Africa being Prof. 
D. B. Blacklook, who remained in charge from 1921 
until 1929. The present director and holder of the 
chair is Prof. R. M. Gordon. The laboratory has a 
normal staff of three which, in exceptional times, 
has been increased to five, and combines research 
on West African diseases with pathological investiga¬ 
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tions of a routine nature connected with these 
diseases. Dr. Middlemass Hunt was impressed by 
the fact that this overseas development of the 
Liverpool School of Tropical Medicine lacks any 
endowment and his generous bequest is evidence of 
his desire to initiate the consolidation and extension 
of the work of thiH important branch of the Sohool. 

Institute of British Geographers 

The work, extending over the past two years, of 
various preliminary committees was brought to a 
conclusion on January 3 when the Institute of British 
Geographers held its first meeting and olected a 
council and officers. The initial membership is open 
to all present members of the staffs of university 
departments of geography in Britain ; in the future, 
membership will be by election. With one possible 
exception, all universities, as well as a large number 
of colleges of university rank, in Groat Britain have 
now departments of geography and there is thus on 
obvious need for co-ordinating the teaching and 
research work of their staffs and for permitting an 
exchange of views on matters of particular interest 
in the furtherance of the subject in the universities. 
The Institute is thus in no way a rival to existing 
bodies. In discussing problems of special intorost to 
themselves, it is clearly not the desiro of university 
geographers to lose the contact which they have with 
administrators, travellers and surveyors, amongst 
others, who provide so much of their material, through 
the Royal Geographical Society ; or with the teachers 
who have charge of the school training of the rising 
generation, through the Geographical Association. 
At the first meeting, papers were read, on “Soils”, by 
Mr. A. Stevens (Glasgow), on the geography of the 
Arab Empire in Europe, by Mr. W. G. East (London), 
and on a comparison between tho iron industries of 
Northamptonshire and Lorraine, by Mr. S. H. 
Beaver (London). Tho council and officers elected 
are: President: Prof. C. B. Fawcett (University 
College, London) ; Hon. Secretary and Treasurer: 
Mr. A. A. Miller (Reading); Hon. Assistant Sec - 
retary: Dr. H. A. Matthews (Birkbeck College, 

London); Council : Mr. J. N. L. Baker (Oxford); 
Dr. R. O. Buchanan (University College, London) ; 
Prof. H. J. Fleure (Manchester); Prof. LI. Rodwell 
Jones (London School of Economies); Prof. P. M. 
Roxby (Liverpool) and Dr. S. W. Wooldridge (King's 
College, London). 

Centenary of Friedrich Koenig, 1774-1833 

Few things have assisted the spread of knowledge 
more than the invention of printing from moveable 
types, the moss production of paper and the intro¬ 
duction of the power-driven printing machine, the 
last of which we owe to the German printer Friedrich 
Koenig, whose centenary occurs on January 17. 
He was bom at Eisleben on April 17,1774, and, after 
attending school, was apprenticed to a printer of 
Leipzig and then worked as a journeyman. His first 
improvements were made in connexion with the 
ordinary hand press. To further his projects he came 
to England in 1808, and it was soon after this that 
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h© met hi* countryman, Andreas Friedrich Bauer 
(1783-1860), who possessed tho mechanical skill 
Koenig lacked. Four patents were taken out between 
1810 and 1814 and from these came the powor- 
driven flat bed printing machine in which the paper 
was pressed against the typo by a cylindrical roller. 
Through John Walter (1776-1847), two of Koenig's 
machines wore installed for printing the Times , and 
with the appearance of the issue of November 28, 
1814, a now era in newspaper production began. 
Koenig's success, however, was but tho prelude to a 
long struggle against difficulties. Returning to 
Germany with Hauer in 1817, he founded a works 
for tho building of printing machines at Obcrzell 
near Wurzburg, only to find it next to impossible to 
obtain properly skilled artisans. Five years indeed 
passed before the partners completed thei r fi rst 
German printing machine, and throughout his life 
Koenig met with little but adversity. He died at 
Obcrzell at the age of fifty-eight years. The business 
was carried on by Bauer and relations, and after¬ 
wards gained a wide reputation. Tho speed of an 
early Koenig machine was about two thousand sheets 
an hour. Improvements by Cowper and Applegarth 
raised the speed to 5,000-10,000 sheets an hour, the 
Hoes of America then built machines doubling the 
capacity and to-day tho rate of printing is some 
fifty times as fast as that in 1814. 

Royal Academy Winter Exhibition 

Of the Winter Exhibition of the Royal Academy, 
illustrating the works of members who have recently 
died, one of the oldest academicians remarked that 
in no country could be brought together such a fine 
Collection of sound painting from the work of men 
recently with us. Apart from merit, there is also 
the pleasure of seeing again pictures notable in their 
day, some of enduring appeal, while others markedly 
exhibit the fashion of another age. Both as regards 
number and interest, Orpen’s pictures should be 
mentioned first. From tho student-study, the “Hamlet 
Play Scene”, with its dull browns and rods, the 
transition con be traced to the clear coldness of the 
colours in his recent portraits, well on the way to 
be ‘old masters’. One of tho most striking, that of 
the late Sir William McCormick (No. 87), will delight 
many readers of Nature. Mid-Victorian days are 
recalled by the work of the late president, when the 
fashion was for stained glass windows, flowing 
garments and red-gold hair. Time was when in 
every annual exhibition one or more of Harry Tuke's 
pictures of bathing boys appeared. Here we have a 
collection of them and find them still pleasing, while 
Wyllie’s sea-pictures are full of life and colour. In 
contrast with these the Lambert pictures seem 
wanting in atmosphere, but that of the Red Girl 
(No. 261) and Round Mirror (No. 260) should be 
noticed. 

Perhaps too low in tone for modem taste are the 
pictures of La Thangue, in which French influence 
is prominent. Great variety is shown in the works 
of Greiffenhagen, some of it almost heraldic, but 
including several character studies (Nos. 804, 306 


and 325). Of contrast between an earlier and a 
later style there is none more violent than is exhibited 
in the work of Sims, from a delicate and poetic touch 
portraying in delicate mother-of-pearl tints the 
“Light that never was on Sea or Land”, to strange 
conceptions in harsh reds, yellows and blacks. Many 
examples of the well-known work of Ricketts as a 
book-designer will be found in a case in Room IX, 
while his paintings are hung in the Home room against 
a rose background. Great restraint is shown in the 
water-colours of David Muirhead, but more freedom 
is exhibited in his oil-paintings (643, 547). 

Education for Industrial Management 

Over the signatures of Lord Rutherford, Sir 
William Bragg, Sir Josiah Stamp, Lord Eustace 
Percy, Lord Amulree, Sir Herbert Austin, Prof, 
C. E, Inglis, Sir Francis Goodenough and others, an 
important manifesto on “The Management Factor in 
Industry” was issued on December 31. Tho manifesto 
was drafted by a small committee all the members of 
which are voluntary workers in one or mom societies 
or institutions dealing with functional phases of 
management. Of this committee, Mr. E. S. Byng 
was chairman and Mr. S. Townsend, honorary 
secretary. The manifesto emphasises the urgent need 
for a full appreciation of the national importance 
of the management function and of the rapid diffusion 
of management knowledge, and directs particular 
attention to the quality of industrial management. 
Systematic education for management is asserted to 
be one of the chief steps required to assure Britain’s 
industrial future, and neglect of this factor is 
frequently responsible for our managers’ failure to 
interpret the progress of science in terms of their own 
undertakings. The manifesto directs attention to the 
development of a science of management and points 
out that to an increasing degree men of high personal 
character and cultured vision are finding in manage¬ 
ment a sphere of high social service. They are using 
the resources and methods of science to raise the 
effectiveness of their contribution to the organisation 
and direction of industry. 

While on this side the application of scientific 
methods to the functions and processes of business 
organisation promotes greater efficiency, establishes 
standards, and replaces haphazard effort by the 
deliberate pursuit of predetermined objectives, 
management is also an art involving co-operation 
and understanding of the human factor, so that 
acceptance of the scientific principles and loyal 
co-operation in the plans of the organisation may be 
secured from all its members. Skill in technique ; 
knowledge of workshop practice; sympathy with 
tho human factor; a receptive mind and an inter¬ 
national outlook—these elements combine to produce 
a type of management which represents both in 
purpose and in method a second industrial revolution. 
Attention is directed to the assistance which statistical 
science can give in tho higher control of industry, 
whether in budgetary matters, departmental co¬ 
operation and responsibility, planning of sales and 
production or costing methods, and it is pointed out 
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that suoh development** incidentally justify the 
increased application of technical research in industry. 
The manifesto concludes with emphasising the need 
for consolidation in the management field. Asserting 
that nothing short of a revolution in the general 
attitude to the operation of industry is needed, it 
appeals for serious co-ordination of efforts in this 
field both in the study of management science and 
in the exposition of its results, so as to raise the 
standard of management everywhere in industry. 

The Case for Alcohol 

In a monograph entitled “In Chase of Truth of 
Alcohol”, issued by the True Temperance Scientific 
Commi ttee (Doni ngt on House, N or fol k S treet, 
London, W.C.2. 1#.), Prof. H. K. Armstrong gives a 
vigorous popular exposition, couched largely in 
parabolic and allusive language, of the origin, re¬ 
lationships and uses of alcohol. In the dedication he 
states his conviction that in our attitude towards 
alcohol “we should abolish Pecksniff as our leader 
and become sensible, like foreign nations”. He points 
out that while vineyards are going out of cultivation 
and the mash tun is shrinking, the cider-press is 
advancing in favour : the apple is becoming the rival 
of John Barleycorn. Taking a broad view of the 
position, alcohol and opiates (narcotics) have been 
alternatives throughout history : at the present day 
“the drunkard no longer disfigures society, but the 
nuisance of tobacco is everywhere and inescapable”. 
Prof. Armstrong picturos tobacco as a poworful de¬ 
pressant, both of eyesight and of intelligence. Further, 
whilo the excessive indulgence in tobacco has induced 
in this generation a loss of appreciation of good 
cooking, alcohol has the opposite offect. 

The problems of nutrition and alcohol arc insepar¬ 
able, states Prof. Armstrong. The case against the 
reasonable use of alcohol as a beverage rests largely 
upon unsound experiments ; when taken in modera¬ 
tion at meals, alcohol exerts a favourable effect upon 
digestion. Constant indulgence in large quantities 
of dilute alcohol leads to obesity, owing to the effect 
upon fat metabolism of the lower concentration 
within the cells, determined by the influx of alcohol. 
Since the Oriental dietary is near the margin of 
safety, the artificial ingestion of water induced by 
the use of alcohol would probably favour downgrade 
changes and so inhibit the repair of tissues. The 
proportion of alcohol oxidised in the body is small, 
but it has a definite metabolic fuel value. As a source 
of mechanical energy, alcohol is a serious rival to 
petrol. “To the chemist, alcohol is no mere drug . . . 
it is a wondrous material, a true elixir of life ; the 
abuse lavished upon it is rarely otherwise than the 
abuse of ignorance. The fault lies with those who 
misuse it—these must be set aside, not alcohol.” 

Early Publication in Anthropology 

Two notes, pregnant with suggestion for the field 
archaeologist engaged in paleolithic research, appear 
among the communications presented to the Institut 
frangais d’Anthropologie last session (L'Anthropologie, 
T, 42, Nos. 5-6, pp. 679-682). As they indicated lines 


of search in connexion with matters which, it is 
suggested, may hitherto have escaped the attention 
of excavators, it was important that their publica¬ 
tion, in however brief a form, should have been as 
speedy as possible. In one note, the Abb5 Breuil 
described a spear-point of bone of Moustorian age 
from the cave of Castillo (Santander). No object 
in bone of this type of Mousterian age was previously 
known, except an example found by Dr. H. Martin 
at La Quinain 1913. M. Breuil suggested a resemblance 
to the wooden spear found by Mr. HazzIodine Warren, 
associated with a Clactonian industry, at Clacton- 
on-Sea, and pointed out that such finds os this 
indicated that the Mousterians were in fact acquainted 
with the working and polishing of bone. This note 
was followed by a second, by Dr. Martin, in which 
he described the bone point of Mousterian age found 
at La Quina and also a point, or rather poignard, 
made from the canon bone of a horse, which had 
been found in 1905. Before the discovery of this 
latter, bone work by the Mousterians woh not known. 
He suggested that the rarity of MouHterian bone 
work was due to the fact that the deposits, in which 
Mousterian remains wore found, were not favourable 
to the preservation of objects of bone, or these wore 
not recognised by excavators. In view of the import¬ 
ance of these announcements, it is most unfortunate 
that although they were presented to the Institut 
at a meeting held in February last year, the report 
has only just been published. 

International Geological Congress 
The postponed sixteenth session of the Inter¬ 
national Geological Congress will be held in Wash¬ 
ington this year on July 22-29. A long series of 
excursions has been organised for the period July 9- 
August 30, and it has fortunately been possible, 
through the generous assistance of the Geological 
Society of America, to offer the longer excursions at 
a considerable reduction below the actual cost. In 
selecting participants, where the number is to bo 
limited, preference will bo given to geologists whose 
special interests accord with the major objects of 
the excursion, and to geologists from foreign countries. 
Two important changes in the arrangements should 
bo noted. The period covered by the excursions and 
the general sessions now falls entirely within 
the summer vacation of British and European 
universities. The resource topic originally chosen, 
“Petroleum Resources of the World”, lias now been 
dropped in favour of copper resources, and authori¬ 
tative papers bearing on this subject aro invited with 
the view of the publication of a special volume. 
Full particulars of the conditions of membership, 
topics for discussion, and itineraries and costs of 
excursions are given in the third circular, which can 
be obtained, together with application forms for 
membership, from the General Secretary, Sixteenth 
International Geological Congress, United States 
Geological Survey, Washington, D.C. 

International Congress of Physical Chemistry 
On the occasion of its twenty-fifth anniversary, 
the French Society of Physical Chemistry is arranging 
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an International Congress of Physical Chemistry to 
meet in Paris in the third week of October of this 
year. Foreign scientific societies have been invited 
to collaborate. In addition to the usual receptions, 
banquets, etc., a series of discussions arc being 
organised, dealing with outstanding physico-chemical 
problems, such as electronic conduction in metals 
and its relation to electrochemical phenomena. 
Communications upon this and other questions have 
been invited from eminent men of science in France 
and in foreign countries. These will be discussed at 
the forthcoming conference and will bo published 
afterwards by tho Soci6t6 do Chimie Physique. 
Further information concerning the Congress may 
be obtained from Dr. Ch. Marie, 9 rue de Bagneux, 
Paris, 9e. 

Mercury Arc Rectifiers 

In the Brown Boveri Review for October a very 
impressive list is given of tho mercury arc rectifiers 
for power transmission which the firm has shipped 
to overseas countries. We are glad therefore to 
learn that those important devices for converting 
alternating into direct current are now boing made 
in Great Britain by several manufacturers. For 
shipping abroad it is necessary that apparatus be 
provided with spare parts. For rectifiers these spare 
parts are made of poroolain, iron and steel. They 
cost little and can easily be kept in good condition. 
Two alternating current stations can bo connected 
by a direct current link connected through two 
rectifiers. One rectifier converts A.c. to d.o. and the 
other converts d.c. to A.c, This arrangement is 
economical when the voltage at which power is inter¬ 
changed through the link is high. This has led to 
the development of high-tension rectifiers. Pressures 
up to 50,000 volts have already been attained. 
Vacuum rectifiers are independent of the frequency. 
Mercury arc rectifiers do not operate at frequencies 
higher than about three thousand but from the 
practical point of view this matters little. It is 
probable that rectifiers may be used in the future 
for converting A.c. into D.o. for transmission along 
overhead wires, as difficulties arise in transmitting 
a.c. along these wires at full loads. If long-distance 
electrification of railways is ever adopted in Great 
Britain they would be most useful, for whatever 
systems are adopted by various companies, power 
on any other system can be transmitted to them 
and converted. 

Meteorology in Southern Rhodesia 

Thk most recent Meteorological Report of the 
Department of Agriculture of Southern Rhodesia 
covers tho year ending June 30, 1931. Included 
with it as an appendix is the Hydrographic Report 
for the years ending September 30, 1928, 1929, 1930 
and 1931—-a summary of rainfall and run-off for 
certain catchment areas in Southern Rhodesia, 
occupying four pages. Tho Meteorological Report 
contains tho usual general review of the year, 
particulars of the climatological stations—which 
are all in the charge of voluntary observers or observers 
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attached to departments other than the Department 
of Agriculture—and numerous climatic tables, to¬ 
gether with a few miscellaneous items, including a 
tentative essay in the preparation of seasonal 
forecasts of rainfall based on a number of factors, 
such as barometric pressure at Rio de Janeiro. 

The results obtained so far indicate a degree 
of success that would, if maintained, be of great 
economic importance in agriculture, but unless the 
correlation coefficient of 4-0*77 proves to have been 
an under-estimation of the degree of dependence of 
Rhodesian rainfall on the various factors from which 
it is boing calculated, such successes will occasionally 
in future years bo replaced by failures or partial 
failures, These should not, however, be frequent 
enough to make the forecasts useless to those with an 
intelligent appreciation of the proportion of success 
to be expected from given values of the correlation 
coefficient. Southern Rhodesia is one of those regions 
where the success of farming operations is very 
dependent upon a monsoonal rainfall that may seem 
ideal when the average only is considered, but which 
is capricious as regards its occurrence in individual 
years, and is too apt to occur in torrential downpours 
that result in an excessive loss to the soil through 
run-off at tho surface. When fanners must face the 
lean years of doficiont rainfall at a time of agri¬ 
cultural depression, it is not surprising that many 
fail and abandon their farms. This is mentioned in 
tho Report as one of the factors contributing to a net 
loss of 32 observing stations in the eighteen months 
ending December 31, 1931. 

Marine Biology in Ceylon 

Dr. Joseph Pearson, in his Administrative 
Report of the Marine Biologist for the Year 1931 
(Part IV : Education Science and Art (G). Colombo : 
Government Record Office, 1932), states that the 
year’s inspection of the Ceylon pearl banks has not 
brought to light any new spat falls and as there are 
no mature oysters in large quantities at present, 
there is no prospect of a pearl fishery for at least 
another four years. The dredgings in the* Gulf of 
Mannar, however, showed small patches of young 
oysters on practically all the paars, which is a 
promising sign for ropopulation of the banks, as the 
heavy spat falls of 1921-24 followed a similar scatter¬ 
ing of young oysters in 1920. During the diver’s 
inspection of the pearl banks, in one or two places 
dense masses of Avicula spat were found attached to 
the Sargassum weed. This is known as 'false spat’ 
and used often to be takon for the spat of the pearl 
oyster, The report also contains notes on the win¬ 
dow-pane oyster fishery, chank fisheries and local 
fishing industries. Plans for development are 
sketched out and it is hoped that a fishing vessel of a 
modern type will soon be available by the aid of 
which it is proposed to oarry out detailed investiga¬ 
tions and research necessary to determine the best 
methods to be adopted for the bettering of the fishing 
industry by the introduction of modem fishing craft 
and modem fishing appliances. 



NATURE 


January 14, 1933 


Clothes and House Moths 

A useful pamphlet entitled "‘Clothes Moths and 
House Moths”, by Major E. E, Austen assisted by 
Mr. A. W. MoKenny Hughes, has recently been 
published by the British Museum (Natural History) 
as No. 14 in the Economic Series. The need for an 
authoritative publication, dealing with wide-spread 
pests of this kind, has been felt for a long time and 
the present pamphlet provides essential information 
as to the insects thomselves and the best methods of 
dealing with them. Simple preventive measures are 
discussod as well as rerntMlial treatments of a more 
drastic character. The pamphlet is well illustrated 
and includes the most up-to-date information avail¬ 
able, free use being made of the valuable work 
carried out on these insects in rocont years in both 
Germany and the United States. Applications for 
the pamphlet (price 6d.) made to the British Museum 
(Natural History), Cromwell Road, London, 8.W.7, 
should be accompanied by a remittance, including 
postage (Id,). 

Flood-lighting and Bird-life 

Since late in the autumn of 1931 the groat marble 
shaft of the Washington Monument in Washington 
has been flooded with strong light after dark, but 
it was only during the autumn just past that small 
birds began to be found dead at its base in the 
mornings (Science Service, Washington, D.C.). Several 
hundreds wore picked up in a short time during the 
period of the southward migration, some merely 
stunned but others killed outright or so injured that 
they died. Flood-lighting on land gives rise to the 
same problem as lighthouses at sea, the birds in both 
cases being either attracted to the light or dazzled 
by the light so that they strike blindly against the 
structure. It seems unlikely that the destruction of 
the birds will result in the withdrawal of the flood¬ 
lights, for not only do they add to the beauty of 
the Monument, but they also servo as a guide and 
a warning to aeroplanes, which in approaching the 
commercial air-port just across the Potomac River 
were incommoded by the proximity of a pinnacle 
555 ft. high. 

Radium in Canada 

In 1930 radium-bearing deposits of pitchblende 
rich in silver, were discovered at Labine Point in 
the Great Bear Lake area of the North West Terri¬ 
tories of Canada. Since then, active prospecting has 
been carried on. The November issue of the Canadian 
Mining Journal contains an article by Mr. H, 8. 
Spencer (of the Mines Branch), on the assays of 
samples of these ores. The analyses disclose two 
types of ore: (1) a pitchblende-quartz and (2) 
a pitchblende-carbonate mineralisation containing 
barytes and often rich in silver. Uranium-oxide 
contents ranged up to 60 per cent with averages of 
43 per cent on bulk shipments. In view of the high 
cost of radium, the importance of these discoveries 
needs no emphasis. (See also Nature, Dec. 17, 
p. 924.) 
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Announcements 

The Ostwald memorial lecture of the Chemical 
Society will be delivered by Prof. F. G. Donnan in 
the Chemistry Lecture Thoatro at the University of 
Liverpool on January 27 at 6 p.m. 

The following appointment has been made by the 
Secretary of State for the Colonies to the Colonial 
Agricultural Service: Mr. G. C. Stevenson, to be 
assistant botanist. Central Cane-breeding Station, 
Barbados. 

The twenty-fourth Kelvin lecture of the Institution 
of Electrical Engineers will bo delivered by Sir Frank 
Smith, secretary of the Department of Scientific and 
Industrial Research, on April 27 at 6 p.m. The title 
of the lecture will bo: “The Travel of Wireless 
Waves”. 

It is announced in Science of December 23 that 
in view of the death of Prof. Louis W. Austin in 
July, 1932, Prof. A. E. Kennedy has been elected 
to the presidency of the International Scientific 
Radio Union (Union Radio Soiontifique Internationale) 
to succeed the late General Gustave A. Ferric. 

A course of lectures on some aspects and problems 
of medical and industrial psychology will be given at 
the London School of Hygiene and Tropical Medicine 
on Mondays and Wednesdays during the present 
term. The lecturers will bo Prof. M. Culpin, Mr. 
Eric Farmer, Prof. M. Greenwood, and Dr. May 
Smith. The first locture, a historical introduction, 
will be given by Prof. Greenwood on January 16 at 
2 p.m. The course is primarily intended for students 
taking tho diploma in public health or the diploma 
in industrial psychology of the University of London, 

M. Albert Porte vin, president of the Society of 
Civil Engineers of France, will give the next annual 
May Locture of the Institute of Metals. M. Portevin 
has chosen as the title of his discourse, “Quenching 
and Tempering Phenomena in Alloys”. The lecture 
will be delivered on May 10 at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
commencing at 8 p.m. Visitors are invited. Cards of 
admission are obtainable from tho Secretary of the 
Institute of Metals, The Institute, which this year 
celebrates the twenty-fifth anniversary of its founda¬ 
tion, will hold its annual general meeting in London 
on March 8-9. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned : ■ -A part- 
time lecturer in botany at the Chiswick Polytechnic, 
Bath Road, Bedford Park, W.4—The Principal (Jan. 
18). A lecturer in organic chemistry at Auckland 
University College, New Zealand—The Secretary of 
the Universities Bureau of the British Empire, 
88a, Gower Street, London, W.C.l (Jan. 28). A 
professor of electrical engineering at the Heriot- 
Watt College, Edinburgh—The Principal (March 
24). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Gonad-Stimulating Hormones in Hypophysectomised 
Animals 

Experiments previously reported 1 * *■ *■ 6 on the 
effect of gonad-stimulating hormones in hypo- 
physectomised animals have yielded somewhat con¬ 
tradictory results, probably because the number 
of animals studied has never been large. Ono of us 
(H. 8.) has recently hypophysoctomisod more than 
Six hundred albino rats by a modification of the 
8mith technique, by means of which it has been 
possible to complete the operation within five minutes, 
with unusually low immediate mortality, and we wish 
to present here a preliminary report of our findings. 

The testes of hypophysectomised male rats, 
whether immature or adult, undergo atrophy, with 
reduction both of germinal epithelium and of inter¬ 
stitial tissue; the epididymides, prostates, and 
seminal vesioles are also much reduced in size. Treat¬ 
ment with the anterior pituitary-like hormone of the 
human placenta ( 1< A. P. L.”)* does not prevent 
degeneration of the germinal epithelium, but the 
interstitial tissue displays marked over-development, 
and there is consequently no atrophy of the accessory 
sex organs. 

Noguchi 4 says that, in the ovary of immature 
hypophysectomised rats under the influence of 
pregnancy urine or placental emulsions, the thecal 
cells proliferate, becoming in appearance like lutein 
cells, although no true corpora lutea are formed. 
He further Htatos that in such cases sometimes 
continuous oestrus sets in. Evans 5 , however, thinks 
that a pregnancy urine fraction (prolan) cannot work 
at all in the absence of the pituitary, and bases on 
this his theory of prolan action. It seems to us that 
our own extensivo experimental material proves 
beyond doubt that A. P. L. does act on the ovary 
of the hypophysectomised rat, though this action is 
not the some as in the normal. Immature hypophysec¬ 
tomised females treated with A. P. L. fail to come 
into cestrus, whereas hypophyseetomised adult 
females similarly treated show continuous mstrus 
(vaginal oomification) for days and even weeks. 
Immature females which have boon injocted for five 
days or more with A. P. L., in order to induce 
precocious puberty, and have then been hypophysec¬ 
tomised, also respond to continued A. P. L. treat¬ 
ment with continuous oestrus. It is clear that the 
response of the hypophysectomised female to A. P. L. 
is conditioned by the state of the ovary at the time 
of operation. 

We have confirmed the finding of others that 
hypophyseotomy leads to atrophy of the thyroid, 
adrenal cortex, and gonads, and to cessation of 
growth (which last, however, does not occur imme¬ 
diately in rate weighing less than 60 gin. at the time 
of operation); these processes are not checked by 
the administration of A. P, L. Nevertheless, A. P. L. 
does cause the appearance of pseudocorpora lutea 
in the ovaries of females hypophysectomised before 
puberty, and it evidently evokes a secretion of 
oestrin from the shrinking ovary of the adult 


hypophysectomised female, since ovarieotomised 
hypophysectomised animals did not manifest an 
oestrus response. 

We have also found that hypophyseotomy of 
adult females, either immediately after parturition 
or later in lactation, leads very rapidly to retro¬ 
gression of the mammary glands and failure of milk 
secretion ; although maternal instinct is not impaired 
and the young still attempt to suckle until they 
perish. Neither control operations upon the sella 
turcica without removal of the hypophysis, nor 
ovarioctomy, will lead to this failure of lactation. 

Wo have also been ablo to confirm Smith’s 1 finding 
that hypophyseal implants permit apparently com¬ 
plete replacement therapy ; with alkaline extract of 
bovine hypophyses, we have obtained growth of 
hypophysectomised animals without checking the 
atrophy of the thyroid, adrenal cortex, and gonads. 

J. B. Colxjp. 

II. Selye. 

McGill University, D. L. Thomson. 

Montreal, Canada. 

Dec. 9. 

1 Smith, Amer. ./. Anal., 46, 205 ; 1030. 

1 WnHun-ljftwrenre and Van Dyke, J. Pharmacol., 48, 03 ; 1031. 

• UolUp, Thomson, McPhall and WilHanmon, Cart. Med. Ann. ./.. 

24, 201 ; 1031. 

* Noguchi, Jap. J. Med. Set. Pharmacol 6, 104 ; 1031. 

* Evans, et. a/., Amor. J. Physiol.. 100, 141 ; 1932. 

• Freud, Deutech. med. Woch., 58, 974 : 1932. 


A Synthetic Oestrus-Exciting Compound 
In conformity with the hypothesis, for which there 
is at present no experimental basis, that the ovarian 
hormones are formed by degradation of sterols, and 
in the light of recent developments in the chemistry 
of the sterols, ketohydroxy-oestrin is possibly repre¬ 
sented by formula (i). 



This accords with all the facts supplied by the work 
of Butenandt 1 , Marrian*, and others, and we decided 
that the arguments in favour of this formula were 
sufficient to justify attempts to synthesise compounds 
of this nature. By analogy with other physiologically 
active compounds, it seems likely that a whole group 
of substances of related chemical constitution will 
be found to have oestrus-exciting properties, and the 
synthetic production of such substances would prob¬ 
ably be of considerable clinical value. 

We have found that 1-keto-l: 2 : 3 : 4-totrahydro- 
phenanthreno (ii), which we propose to utilise as a 
starting point in the synthesis of a substance of 
formula (i), has itself very definite oestrogenic action, 
although the dose required is very large in comparison 
with oestrin. The oestrus-producing aotivity of the 
substance was examined by the Allen and Doisy 
procedure. The technique followed was that 
described by Allan, Dickens and Dodds*. The material 
was dissolved first in olive oil, and later in sesame 
oil. It was found that the substances were not 
readily solublo in olive oil, with the result that large 
volumes hod to be administered subcutaneously to 
the ovariectomised animals. This proved to be 
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unsatisfactory owing to leakage from the site of 
injection and intolerance to the oil, but with sesame 
oil the volume could be kept down to 2 o.c. t and these 
adverse effects avoided. 25 mgm. of the substance 
in olive oil administered to ten ovarioctomised rats 
produced no sign of oestrus, the animals remaining 
in a state of di-oestrus throughout the experiment. 
A batch of twenty animals injected with 50 mgm. 
dissolved in olive oil showed seven full oestrus 
responses, with three animals j ust short of the 
definition (a few leucocytes). In a series of twenty 
animals injected with 100 mgm. dissolved in sesame 
oil, a very much bettor response was obtained, all 
twenty animals going into oestrus. The oestrus in 
each cose was complete. 

In the case of the 50 mgm. dosage, oestrus appeared 
after 54 hours and terminated 150 hours after 
injection. In the caso of the 100 mgm. in sesame 
oil, oestrus appeared after 52 hours. At the prosent 
moment, it is impossible to state the activity of the 
material in terms of oestrin since the relatively 
difficult solubility of the material together with the 
consequent difficulties of administration and absorp¬ 
tion make a comparison impossible. Some form of 
‘cross-over’ method must therefore be evolved. 
There can be no doubt that a repetition of the 
standardisation experiments with 50 mgm. dissolved 
in a small volume of sesame oil would indicate much 
greater potency than a similar experiment conducted 
with olive oil as the vehicle. 

Tho observations show that 1-keto-l : 2 : 3 : 4- 
totrahydrophenanthrene is capable when injected 
into castrated animals of inducing oostrus of an 
exactly similar type to that obtained by the injection 
of oestrin. This result is of importance, for 1-koto- 
1:2:3: 4-tetrahydrophenanthrone is the first com¬ 
pound of known chemical constitution found to have 
definite oestrus-exciting activity and furthermore, its 
moleoular structure has many points of resemblance 
to tho structure suggested for ketohydroxy-oestrin. 
There is thus provided the first step in the task of 
defining the molecular conditions necessary for this 
type of physiological activity, and there are grounds 
for hoping that substances of a much higher order 
of activity will be found before very long. 

The observation 4 that oestrogenic properties of a 
low order are possessed by suitable extracts of such 
a variety of materials as peat, brown coal, lignite, 
coal tar and petroleum is of interest, but in view of 
the fact that many such materials are known to 
contain carcinogenic constituents, the clinical use of 
such extracts without very stringent refinement is 
scarcely to be entertained. 

We have also examined 4-keto-l : 2 : 3 : 4-tetra- 
hydrophenanthrene (iii) and 3-hydroxyphenan- 
threno ; these gave no oestrus response when injected 
in doses of 50 mgm. 

We are indebted to Dr. H. Allan for kindly checking 
over the animal experiments. 

J. W. Cook, 

E. C. Dodds. 

Research Institute, C. L. Hhwktt. 

The Canoer Hospital (Free), 

London, S.W.3. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W.l. 


1 2. pAyttof. Cke SOS, 129: 1032. 

> J. Sue. CA#m. Jrnt., 51. 277 T ; 1032. 
1 J. PW., «« 348 ; 1030. 

* Schcnag-Kjthlb&um : Fr. Pat., 710,857. 


A New Unsaturated Derivative of Glucuronic Acid 

Cost, Hirst and Reynolds 1 in investigating Szent- 
Gybrgyi’s hexuronic acid, have suggested that this 
acid may have the following structures : 

COOH.CO.CO.CH,. CHOH.CHjOH^Z^ 
COOH.CO.O(OH) -CH.CHOH.CH.OH 

It will be noted that the second (enol) structure has 
a double bond. The acid reduces neutral silver 
nitrate, Fehling’e solution, iodine and neutral per¬ 
manganate 4 , and yields a trimethyl ether and a 
triacetyl derivative. 

In the course of recent work on glucuronio acid 
compounds of animal origin, we have methylated 
glucurone (the lactone of glucuronic acid) with silver 
oxide and methyl iodide, and obtained two crystal¬ 
line methylated derivatives (see Pryde and Williams*), 
which were at first thought to be stereo-isomeric 
trimethyl glucuronos. Further investigation lias 
shown that only ono of these compounds was tri- 
methyl glucurone (C,H l4 0 4 , m.p. 13r-132°, [aj 44il 
4-197 '5° in water). The second crystalline compound 
was found to decolorise rapidly permanganate and 
bromine water, and analysis showed it to contain 
two hydrogen atoms loss than trimethyl glucurone. 
It has been called trimethyl glucuralone (CgH^*, 
m.p, 88°, [oc] 144l + 110-8° in water), on analogy with 
the glucals since we regard it as possessing a 1 : 2 
unsaturated linkage 4 as follows : 


j . 0 - - j 

MeOC - OOMe.OH.CHOMe.CH.CO— 

! 

— O 
Lao tone 


O 

! I 

MeOC - COMe.CHOH.CHOMe.CH.COOH 

Acid 

Its formation is ascribed to the mild oxidising action of 
silver oxide during the course of the methylation pro¬ 
cedure, further oxidation boing, no doubt, prevented 
by the substituent methoxyl groups. The suggested 
structure affords certain analogies to the enolio 
formula now ascribed to adrenal hexuronic acid, in 
that our substance would appear to be an unsaturated 
derivative of an aldo-uronio acid having (as the 
lactone) three free hydroxyl groups. 

John Pryde. 

R. Tecwyn Williams. 

Physiology Institute, 

Newport Road, Cardiff. 

Dec. 13. 


1 Nature, 150, 888, l)»c. 10, 1932. 

1 /Wrf, 109, 676, April 10, 1032. 

a Ibid, 189, 187, Aug. 1, 1931. and Jour. Soc. Ch*m. Jnd., 90. 969 
1931. 

* K. T. WlUburw, Thesis, Unlv. of Walea, April, 1082. 


Mechanism of y-Excitation by (^-Disintegration 
Up to the present, we have no system of rela¬ 
tivistic quantum theory, and speculations about 
the process of emission of nuclear electrons may 
be permitted. In the rooent work of Heisenberg, 
the stability of the nuclei relative to electron emission 
is treated on the basis of the energy balance con¬ 
ditions in such transformations. I propose to try 
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to give here a detailed picture of electron emission 
and the excitation of the nucleus connected with it. 

According to the views now generally acoopted, 
every nucleus is built up of a number of a-particles, 
neutrons, and, for the elements of odd atomic 
number, one proton. The a-particles, possessing no 
spin, must bo all placed on the same energy level, 
while on the other hand the neutrons must be dis¬ 
tributed between the different energy levels inside 
the nucleus, two neutrons on each. The proton, 
having the same mass as a noutron, must have inside 
the nucleus approximately tho same energy levels 
(differing by a constant, if we normalise to zero the 
potential at infinity) and in this sense may be assigned 
to the first neutron level. 

Suppose now that for some roason one of the 
nuclear neutrons is unstable, and, releasing an 
electron, is transformed into a proton. We may 
suppose that it will be a noutron from one of the 
upper energy levels, os in this case the work of ex¬ 
tracting an electron from the nucleus will be less. 
After the electron has gone, the remaining proton 
will find itself on the high energy level, and will 
fall, emitting energy in the form of hard y-r&yB. 
If such a process takes place when the nucleus already 
possesses one nuclear proton, a new a-particle is formed 
and the y-energy emitted will be somewhat larger. 

This view explains at once why tho (J-disintegration 
is so often (in oontrast to a-disintegration) accom¬ 
panied by high energy yspoctra of great intensity, 
and why tho y-rays emitted by odd olements are 
much harder than those emitted by even ones. This 
hypothesis on the mochanism of y-excitation can 
also throw light on tho results of recent experiments 
of Gray and Tarrant on the characteristic emission 
of stable nuclei under tho action of hard y-radiation. 
The hard y-radiation falling on a nucleus interacts 
with one of the noutronial electrons (it can be shown 
that the action of y-radiation on the heavy con¬ 
stituent part of the nucleus is very small) throwing 
it out from the nucleus. Just as in the cose of natural 
p-decay, the remaining proton will fall, emitting 
characteristic y-linos. 

To test this theory, it will be of interest to look 
for the trace of emitted electrons and for the difference 
between the behaviours of even and odd elements. 
As the experiments of Gray and Tarrant deal only 
with the even elements (oxygen, iron, tin, lead), the 
investigation of an odd element, say copper, will be 
necessary. 

G. Gamow. 

Radium Institute, 

Leningrad. 

Dec. 1. 


Band Spectra which appear near Visible Triplet 
Lines of Mercury 

Recently, H. Kuhn 1 has found a band which 
appears very near the principal series lines of alkali 
metals in absorption and lias explained this band as 
being due to the diatomic molecules loosely combined 
by Van dor Waals’ cohesion forces. In the case of 
mercury, it seems that bands of the same nature are 
also emitted very close to the visible triplet lines 
**^*•, 1 , 1 “ 2 which are not a principal series, in 
addition to the 2540 A. band beside the resonance 
line, and that these bands ore well developed in the 
case of eleotrodeless excitation of the vapour with 
high-frequency oscillatory current. 

In order to obtain a reliable spectrogram of such 
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faint bands near the strong emission lines, it was, of 
course, necessary to take various precautions to 
obviate 'ghosts' and hallations of the plate. One of 
the microphotometric curves of the spectrogram in 
the near region of every visible triplet line is repro¬ 
duced as Fig. 1. The upper corresponds to that 
obtained from the tube of the so-called reflux con¬ 
densation type excited by an electric current of 10* 
cycles and the pressure of the vapour was estimated 
to be about 1 cm. ; while the lower corresponds to 
that from an ordinary alternating current mercury 
lamp cooled with an air blast, whioh is used for 
comparison. From the upper curve, it is easily seen 
that the bands a and b on the red side and the band 
c on the violet side of the main lines appear well in 
this condition of excitation, and the long wave¬ 
length side of the bands a which appear beside the 



main lines are very sharply edged at 5467 *7/4362 *6 and 
4049* I A. respectively. There are also to be observed 
several bands in the region between the sharp 
edges of the a band and the main lines such as the 
bands at 2540 A.* The wave-lengths of the b bands 
are measured as 4377-4 and 4053-1 A. respectively, 
while that of the c band is 4038-1 A. Other groups 
of bands of the same appearance are also observable 
in the neighbourhood of these triplet lines ; whether 
they are connected with the lines or not is not dear. 
The maximum intensities are situated at 5492-7, 
5483-6, 5473-5, 4364-8, 4064-1, 4060*8, 4050*4 and 
4023-8 A. respectively. 

E. Matuyama, 

Sendai, Japan. 

Oot. 23. 


1 H. Kuhn, z. Phyi 76, 782 ; 1032. 

■ H. Kuhn and K. Freudenberg, Z, Phy*., 76, 68; 1032. 


Hyperfine Structure in Aluminium 
Following a suggestion of Prof. Pasohen, that 
the hitherto unexplained doubling of several terms 
in A1 II observed in his investigations of this spec¬ 
trum 1 might be due to a nuclear moment, I under¬ 
took an examination of the structures of some 
aluminium arc and spark lines. The spectra warn 
produced in a Pasohen hollow cathode cooled by 
liquid air, following the method of Schiller, The tube 
was filled with helium. The lines were resolved with 
Fabry-Perot etalons which were silvered by evapora¬ 
tion for the visible spectrum and coated with Hoch- 
heim alloy for the ultra-violet spectrum. A reflection 
echelon was also used. 
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A very distinct hyperfine structure was found in 
the spark line X 2669*166 (3s*) 1 ^ t w (3s3p) , P 1 , the 
line being double with the weaker component about 
0*2 cm. -1 to the longer wave-length side. This 
indicates a normal splitting of by a nuclear 
moment which is probably £ . h/2n. Entirely in 
agreement is the doubling of the arc lines XX 6696*07 
and 6698*73 (3s* 4s) l #S r 1 / 1 —(3s 1 6p) 1 P,/ l „/ l which are 
both split with a separation of about 0*04 cm. 1 due 
to the *S term. Doubling is also clearly to be seen 
in the arc lines (3s 3p l ) 4 P s /,„/ 9 — (3s 3p at 

3067*166 and 3060*073 A. classified by F. Paschen*. 
Fig. 1 shows the last mentioned lines as photographed 
at etalon separations of 10 mm. and 12 mm. In these 
lines probably both terms are split. Hyperfine 
structures in several other aluminium arc and spark 
lines have been observed, and the investigation is 
being continued. 

Previous attempts to detect hyperfine structure in 
aluminium lines have been made by Gibbs and 
Kruger* and by Tolansky 4 who followed a suggestion 
of White* that Gibbs and Kruger’s negative results 
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Fig. 1. Fabry-Perot patterns of the 
aluminium arc lines 3057A. and 3050A. 

Above, 10 mm. plate separation; 
below, 12 mm. plate separation. 

didTnot constitute complete evidence against the 
existence of a measurable fine structure in aluminium. 
He did not succeed, however, in resolving any lines of 
A1 I and III. Preliminary photographs of the arc 
lines XX 3944*026 and 3961*637 found simple by the 
previous investigators have been taken with the 
reflecting echelon and seem to indicate a splitting of 
these lines also. From the present results, it is seen 
that aluminium has a nuclear moment and a not 
unusually small p(«) factor. 

Rudolf Ritschl. 

Physikalisoh-Technische Reichsanatalt, 

Berlin Charlottenburg. 

Deo, 8, 


(1) “Acetates do not give a basic fixation image and 
never preserve mitochondria." 

(2) “Small traces of acetate will prevent the fixation 
of mitochondria regardless of the pH.” 

(3) “No matter how alkaline the acetate may be it 
never gives a basic fixation image. Always the 
hyaloplasm, nuclear lymph and mitochondria are 
destroyed. This is not only true when aoetates are 
used alone but also when mixed with other reagents, 
for they penetrate so rapidly that they are the chief 
determiners of the fixation image." 

(1) Using chromic acid 2*6 per cent, pH 1*0, he 
says : 

“Mitochondria are nowhere preserved, though they 
are destroyed probably only in the outer part of the 
tissue, for when the fixed material is treated 
subsequently with CuCr|0 7 (pH 4*6) some mito¬ 
chondria are found in the central cylinder." 

(2) Using potassium dichromate. 

At pH 4*4, potassium dichromate containing no 
free acid gives a fixation image showing mitochondria 
in the outer part of the tissue, though owing to the 
slow penetrating power of the dichromate they are 
rarely fixed in the central cylinder. If the alkalinity 
of the dichromate be increased to pH 6 *0, the fixation 
image shows mitochondria rather spherical in shape. 

(3) Finally, according to Zirkle, the range of pH 
4 *2-5 *2 in the use of diohromates is a “critical 
range". Fixation images on the acid side of this 
range show no mitochondria, while on the alkaline 
side the mitochondria seem to be quite well preserved. 

I find that in a preparation of some root-tip 
matorial of AUhasa taurinen&is, which was fixed in 
La CourV 2 BE for the purpose of chromosome 
count, numerous mitochondria are observed, although 
the fixative contains acetates. The essential fixing 
agents in this fluid are chromic, acetic, and osmio 
acids, and potassium dichromate, and it has a pH of 
1 *8, while the fixatives used by Zirkle ranged in pH 
in the acetate series from 3*6 to 6*2, and in the 
chromate series from pH 1 *0 to 6 *2. 

Dr. Baker suggests that the mitochondria are 
insoluble in acetic acid when they have a high protein 
content. The difference in pH between La Cour’s 
fluid and those used by Zirkle would indicate, how¬ 
ever, that the pH of the fixing fluid may determine 
whether mitochondria are soluble or not in solutions 
containing acetic acid. 

The result whioh Dr. Baker obtains for animal 
cells would therefore appear to be equally true of 
plant tissues, but for a different roason from the one 
he suggests. 

J. Hugh David. 

Botany Department, 

King’s College, 

University of London. 

Nov. 25. 


1 Ami. Phtttik, 4, 71, 637; 1023 ; and 4, 64, 1; 1027. 
1 Aim. Phytih, 6, 12, 500 : 1032. 

•Pftjw. Jto.,37, 666; 10&1. 

* Z , PA*»„ fr4, 836 • 1032. 

'Phy*. H*c., 67, iriB; 1081. 


1 Baker, J. R., Nature, ISO, 741, Nov. 12, 1032. 

1 Zirkle, C., Protoptottm, 4 , No. 2 ; 1028. Zirkle, C., ProtopUuma, 
6, No. 4. pp. 520, 628, 632; 1020. 

• La dour, L., J. Roy. Micro. Soe. t 51, 110-120 ; 1031. 


Fixation of Mitochondria 
Dr. J. R. Baker 1 has pointed out that, oontrary 
to what has .hitherto been accepted, mitochondria 
in animal tissues are not dissolved when lipide 
solvents and particularly aoetio acid, are used in 
the fixative. 

As regards plant tissues, Zirkle* states s— 


Dimensions of Fundamental Units 

A great simplification in electrical and magnetic 
dimensions whioh is not adopted by Prof. W. Cramp 1 
or emphasised by Prof. F. M, Denton* is obtained by 
admitting that as we cannot determine experiment* 
ally the dielectric and magnetic constants of space, we 
have no right to introduce and representing 
these hypothetical quantities into our equations and 
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should confine ourselves to the numerical &'s and 
ja’s of material media. 

The omission of fc 0 and produces startling sim¬ 
plicity ; the c.o.s. unit charge and unit pole both 
become 1 dyne* cm., tho electrostatic unit of capacity 
becomes 1 cm., instead of 1 k 0 cm., and so on. Inci¬ 
dentally, I suggest that this method of indicating 
the dimensions of a physical quantity by giving one 
of the units commonly employed in measuring it has 
some advantages/ The velocity of light in space, as 
the electromagnetic constant, r, comes naturally into 
all the equations connecting electrical and magnetic 
quantities—for example, the work done in taking a 
pole m round a closed path linking once with a 
current i is 4rrmt/c—instead of being hidden away as 
1/Aj 0 ^■ 

This way of regarding electrical dimensions appears 
to me to be much better than the pL 0 k 0 method and it 
is tacitly approved by all physicists who give capaci¬ 
ties in centimetres instead of in k 0 cm. So far, how¬ 
ever, I have only seen it formally adopted by German 
physicists. 

As the writers of tho letters quoted above have 
pointed out, fractional indices may be avoided by 
employing a unit of electricity as one of our funda¬ 
mental units and writing, for dynel, o.o.s. unit charge 
per cm. 

H. Stansfielp. 

84 Shaftesbury Avenue, 

Southampton. 

Dec. 22. 

1 Nature, ISO, 3«8, Hnpt, 3, 1032. 

• Nature, 180, 892, Pu<i. io, 1932. 


Catalytic Hydrogenation of Olefinic Compounds 

In a recent paper 1 it has been shown that the 
course of catalytic hydrogenation in a series of 
butadiene acids R 1 R,C:CR 1 .CR 4 :CR 5 .C0 1 H varies 
from member to member when the operation is 
carried out with a platinum catalyst at room tem¬ 
perature and atmospheric pressure. More recent 
work shows that the figures then recorded for the 
proportions of the components of tho reduction 
mixture at the stage of 50 per cent hydrogenation are 
by no means to be regarded as characteristic of the 
respective acids, since by using an ‘aged’ catalyst 
the course of hydrogenation of sorbic acid, 
CHj.CHiCH.OHiCH.COjH, follows a course which is 
considerably different from that previously observed. 
Both the original and the new observations can be 
readily rejwated. 

Tho condition of the catalyst thus materially 
affects the relative extents to which a^yS-totra- 
hydrogenation and ap-, a$- and y$-dihydrogenation 
occur simultaneously ; consequently the nature and 
extent of substitution in the butadiene chains is not, 
under the conditions employed, the sole or apparently 
the most important influence in determining the 
course of reaction. The substitutional or constitutive 
influence (activating or deactivating) appears to be 
superimposed on a specific catalytic influence which 
of itself can activate both unsaturated centres of the 
conjugated system simultaneously. 

Definite conclusions were reached several years 
ago by Lebedev and his collaborators 1 with respect 
to the order of reducibility (in competition) of (a) 
mono-, di-, tri- and tetra-substituted olefinic sub- 
stanoes and (6) olefinic and conjugated di-olefinio 
substances. These conclusions, which were based 
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largely on the form of the hydrogen-absorption curves 
(rate/time) for binary mixtures of mono- and di- 
olefinio substances, have now been rigidly verified, 
so far os numerous binary mixtures of A®*, A0- 
and A^-hexenoic acids, Av-pontonoic acid, allyl 
alcohol and sorbic acid are concerned, by chemical 
analyses of partial reduction products. Thus in the 
hydrogenation of sorbic acid, the whole of the oon- 
j ugated acid disappears before the three isomeric 
ethylenic acids produced in the reduction suffer 
attack ; moreover it is easy to follow quantitatively 
the disappearance, which proceeds at a oonstant 
rate, of the conjugated acid and the corresponding 
appearance of its saturated and ethylenic derivatives. 

E. H. Farmer. 

R. A. E. Galley. 

Imperial College of Science 
and Technology, 

London, S.W.7. 

Dec. 8. 

1 Fanner and Galley, J. Ch&m. 8ot\. 430 ; 1932. 

1 Lebedev, Kobllaivtky and Yakubchlk. J. Chrm. Soe., 417 ; I92fi. 
Lebedev and Yakubchlk, J. Chem. Sor 832. 2192 : 1928. 


Rate of Burning of Colloidal Propellants 

In a paper 1 recently published by F. R. W. Hunt 
and G. H. Hinds, use is made of physical data 
quoted by ourselves in a previous publication 9 dealing 
with the general problem of the combustion of 
colloidal propellants. They draw conclusions which 
are directly at variancewith our own in the case of three 
out of the four propellant compositions considered, 
in that they deduce for the rate of burning a pressure 
law, as against the temperature-density law advanced 
by us. 

In analysing the data they havo adopted the 
hypothesis that a formula given by us*, for assigning 
numerical values to the energy losses at the end of 
combustion, can when slightly generalised be applied 
to calculating the energy losses at any stage during 
the combustion. They have then proceeded to 
correct the pressure at each measured time interval, 
and in this way they have arrived at a hypothetical 
uncooled pressure-time curve (that is, the curve that 
would be presumed to have been obtained, had there 
been no energy loss at any instant during tho ex¬ 
plosion). From these values for unoooled pressure 
they have calculated corresponding fractions of 
charge burnt, and assuming no alteration in the 
time scale they have proceeded to apply a criterion 
to determine whether the rate of burning is propor¬ 
tional at any instant to their corrected uncooled 
pressure, or to their deduced gas density. 

Such a procedure appears to be of doubtful validity. 
In the first place, the energy loss equation referred 
to was based on the assumption of a mean gas 
temperature holding throughout the burning, equiva¬ 
lent to that obtaining at the instant of complete 
combustion. This assumption was sufficient for the 
circumstances in which the formula was applied by 
us, namely, the assessment of the order of magnitude 
of a summation energy loss effect at the end of the 
explosion. A formula of this type, however, with an 
assumed average temperature and an appropriate 
fitting oonstant based on end conditions, cannot be 
used for assessing with sufficient accuracy varying 
temperature values during the burning for the pur¬ 
poses of any differential treatment, though it may 
yield values of approximately the right order of 
magnitude. 
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In the second place, even if for the sake of argu¬ 
ment it be conceded that the formula may be put to 
such a use, the method adopted by Hunt and Hinds 
of calculating the value of the correction at each 
stage is open to objection. The main correction term 
depends on the value to be assigned to the fraction 
of charge burnt. This the authors have taken to be 
equal to the ratio of the observed pressure at any 
instant to the maximum pressure, an assumption 
which is unnecessary in view of the fact that they 
have available three equations by means of which the 
value of the fraotion burnt, following their method, 
can be calculated, and the appropriate correction 
term deduced. Had they adopted this procedure they 
would have arrived at values differing from those 
they have actually employed. 

Such difficulties always attend any attempt to 
deduce by differential methods the nature of the rate 
of burning law of propellants from experimental 
measurements of pressure and time only, and for 
this reason we have been led to investigate the 
possibility of ascertaining the temperature as well as 
the pressure at any instant during combustion. A 
technique for this purpose has been developed and 
experimental values are now being examined. 

Although the analysis is not yet complete, the 
results so far available indicate that for the pro¬ 
pellant compositions in question the rate of burning 
is in each case governed by a temperature-density 
law, and not by a pressure-law. We hope to be in a 
position shortly to publish details of our further 
investigations. A D Crow. 

W. E. Grimshaw. 

Research Department, 

Woolwich, S.E. 18 . 

Dec. 13. 

1 Hunt and Hind*. Proc. Hoy. Soc., A. 188. 606 ; 1032. 

1 Crow and Grimshaw. Phil. Trans. t A. 880, 887 ; 1932. 

•Crow and Grimshaw, Phil. Trans., A. 880, 54 ; 1031. 


The Bacterial Growth Curve and the History 
of Species 

When a nutrient solution is inoculated with a 
species of mioro-organism, in pure culture, the curve 
obtained by plotting the population against the time 
is characteristic and conforms to a general type of 
growth curve ; an initial period of slow increase in 
numbers being followed by a rapid rise in population 
which, in turn, is superseded by a decline. An 
example of such a curve, representing the growth of 
a species of Actinomyces (measured by the evolution 
of carbon dioxide) in glucose solution, 1 is given in 
Fig, 1. Winslow* recognises five phases in bacterial 
growth curves: (i) phase of adjustment, A-B; 

(ii) phase of increase, B~C; (iii) phase of crisis, 
C-D ; (iv) phase of decrease, D-E ; (v) phase of 
readjustment, E-F : it is worthy of remark that 
the diminution in numbers following the period of 
crisis appears to be due neither to a deficiency in 
the food supply nor to the formation of toxic sub¬ 
stances. 

The examination of a variety of natural growth 
phenomena supports the view that this type of 
growth curve is fundamental and of universal 
occurrence. It may well be that the history of each 
living species, at all events of the terrestrial forms, 
is represented by such a curve when its natural 
evolution is undisturbed by such abnormalities as 
geological upheavals and the advance of civilisation. 

Assuming a new species arises as a mutation in an 
existing species or an existing species enters a new 


geographical zone, it would be anticipated that 
considerable difficulties would be encountered before 
the species becomes established, and this period 
would correspond to Winslow’s phase of adjustment. 
During the phase of increase, which follows if the 
species can survivo the initial stage, there will still 
be a considerable degree of instability which will be 
exprossod in individual variation, and in this con¬ 
nexion it is relevant to note that H. D. and E. B. 
Ford* found that, in an isolated colony of Melilwa 
aurinia kept under observation for some years, an 
increase in the population corresponded to a marked 
incidence of variation. It is during this phase of 
increase that a species is most likely to extend its 
geographical range and also to give rise to new 
species, for the population is approaching a maximum 
and contains much highly variable material. With 
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micro-organisms, the phase of crisis, during which 
the population remains constant, is invariably of 
short duration although it does not necessarily 
follow that this is the case with all organisms ; but 
it may be that this stage marks the disappearance 
of the tendency towards variability and the cessation 
of the production of new species. Nevertheless, it 
would seem that the major portion of the life of a 
species is oocupied by the final phases of decrease 
and readjustment in which there is a gradual decline 
in numbers and little tendency towards variability. 

If these conclusions are correct, a comparatively 
young species will be characterised by (i) much 
individual variation; (ii) no well differentiated 
geographical races ; (iii) a number of closely allied 
species in the genus. On the other hand, a species 
which had entered the final phases would exhibit 
(i) little individual variation; (ii) well differentiated 
geographical races ; (iii) few or no similar species 
in the genus. It has been found that the species of 
Malaysian Rhopalocera in which the sex ratio is 
abnormally low have the characteristics associated 
with old species. 

Close observation of certain Indo-Malaysian species 
of Rhopalocera over a period of five years has 
revealed that, so far as they can bo tested, the 
conditions amongst these insects are compatible 
with the conclusions stated above, but the case of 
migratory spqpies has not yet been examined and 
probably'requires separate consideration. The Indo- 
Australian genera Eurema, Amathuaia and Ambly* 
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podia all contain a large number of very similar 
species and doubt still exists as to the status of 
certain species in the last two genera named. Eurema 
hembe and Amatkusia phidippus , tho two most 
widely distributed members of their respective 
genera, both exhibit marked individual variation, 
the geographical races are not readily separable, the 
sexes occur in approximately equal numbers and 
both so closely resemble certain allied congeneric 
species that determination is frequently a matter of 
doubt and difficulty. On the other hand, species 
such as Papilio brookiana , Pareronia Valeria and 
Ideopsis daos, in which the females are strikingly 
rare, have well-defined geographical races but 
exhibit little or no individual variation and have no 
close allies. Such instances can be multiplied. 

Application of tho views expressed here to mimicry 
amongst Malaysian butterflies is of groat interest. 
The models of the ‘true’ mimetic butterflies of the 
Malay Peninsula are members of the Aristolochia 
group of the genus Papilio , the genus Delias or tho 
family Danaidee, and the larvro of these are known 
to feed on plants containing toxic substances. As 
a rule, tho mimetic butterflies are rare but, in cases 
where their habits are sufficiently known, they are 
found to have the characteristics of old species, 
having no close allies, a low sex ratio and exhibiting 
little individual but marked subspecific variation. 
Tliis state of affairs suggests that the mimetic forms 
have ancient wing patterns which havo been preserved 
through tho agency of natural selection owing to 
tho advantages associated therewith. 

The equable conditions of life prevailing in the 
tropics, which must be of considerable assistance to 
new species during their early struggles for existence, 
and the large number of broods produced annually, 
indicate that it is in equatorial regions that most 
new species have been produced. 

It is hoped that, at a subsequent date, it will be 
possible to discuss the evidence which supports these 
arguments in greater detail than is permissible here. 

A. Steven Corbet. 

“Elm Lodge”, Elm Road, 

Earley, Reading. 

Nov, 1. 

10’H ^ ^rtmrch Institute of Malaya Journal , 3. 10; 

1 Winslow, C. K. A.. "Ncwur KnowU*dRp of Bactirioloffy nnd 
IinnmnoloRy’* (Unlv. Chicago i'rcsrt), p. 50, 1928. 

1 Konl. H. !>., and Ford, E. 11., Transaction* of the Entamoloaital 
Society of London, 78, :145 ; 19.10. 


Glycogen in Cartilage 

Wk were much interested in the letter from Prof. 
H. A. Harris in Nature of December 31, p. 996, in 
which he directs attention to the presence of glycogen 
in hypertrophic cartilage cells and correlates this 
with a secretion of phosphatase by these cells. 

We feel, however, that it should be made clear that 
phosphatase is also actively secreted by the osteo¬ 
blasts 1 * 1 . According to Prof. Harris, “osteoblasts and 
highly vnscularised bone contain no glycogen”. These 
facts are not necessarily inconsistent with the sug¬ 
gestion that he has put forward. 

Prof. Harris in his letter refers to the hypertrophic 
cartilage as “senescent”. Although hypertrophic 
cartilage, being a transitory structure, may eventually 
become sonescont (degenerative), the process of 
chondroblastic hypertrophy is not in itself a*degenera- 
tive change but a specific differentiation. One of us 


(H.F.) formerly held the contrary view, but was 
forced to a change of opinion on finding that undif¬ 
ferentiated cartilage rudiments, when isolated and 
cultivated in vitro under standardised environmental 
conditions, only developed areas of hypertrophic 
cartilage if destined to do so in normal development, 
and only in that part of the rudiment where hyper¬ 
trophy would normally have appeared***. Degenera¬ 
tion may occur in small-colled cartilage in vitro , but 
in such tissue wo have never found any histological 
appearance at all suggestive of the chondroblastic 
hypertrophy characteristic of an ossification centre. 
Moreover, the secretion of phosphatase in cultures of 
either hypertrophic cartilage or of osteoblasts is 
always correlated with a healthy condition and not 
with regression, as indicated by the fact that in 
unhealthy, though surviving cultures, one of the first 
cellular activities to disappear is the production of 
phosphatase. H. B. Fell. 

R. Robison. 

Strange ways Research Laboratory, 

Cambridge. 

Listor Institute, London. 

1 Martlaud and Robison. Biochem. J. t 18, 1354 ; 1924. 

■ Fell and Robison, Biochem. J 84, 1905; 1930. 

• Niven, J. Path, and Bad,, 34, 307 ; 1931. 

A Peculiar Visual Experience 

In Nature of December 10 (p. 888) Dr. K. Mac¬ 
kenzie describes visual sensations consequent on the 
sudden subjection of his eyes to a brilliant flash. A 
similar experience of my own may therefore be 
worthy of record. 

At the end of June, 1922, I was bicycling from 
King’s Lynn to Leicester. It was a fine morning and 
the sun was of course behind me, when a motor-car, 
meeting me suddenly, unexpectedly flashed tho sun 
from its wind-screen straight into my eyes. Shortly 
afterwards I seemed to see splashes of blood on the 
road. My sight was a bit troubled, but as the appear¬ 
ance was pronounced and persistent 1 dismounted 
to examine the road, and found that tho red was 
in my eyes. Riding on I noticed that the red splashes 
had changed to green, which after a time died away. 

I cannot estimate the duration precisely, but it 
was considerably longer than the ninety seconds 
noted by Dr, Mackenzie. The circumstances were 
not conducive to precise observation. The importance 
of the experience to mo is that occasionally during 
the following years I have noticed brief repetitions 
of the appearance, generally taking the form of an 
irregular but defined blotch, and ending in white 
with a purplish border. It was apparently only 
the right eye that was affected, at least permanently, 
and about two years ago it became obviously difficult 
to read with it. It seemed that there was a lesion 
of the retina over the central area and this was 
confirmed by an oculist. The affection is most 
noticeable when rising in the morning or when 
looking from relative darkness into a bright light. 

It is true that my eyes, especially the right one, 
have been subjected to fairly severe use throughout 
fifty years, but it is to this particular experience 
that I refer the damage, and I would suggest to 
Dr. Mackenzie that he should for the present rest 
his eyes as much as possible and consult an oculist 
without delay. p. A Bathkb. 

46, Marryat Road, 

London, 8.W.19. 

Dec. 14. 
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Research Items 


Archaeological Researches in the Argentine. At the time 
of his death in 1924 the late Dr. Eric Boman left in 
manuscript an account of his archeological investiga¬ 
tions in La Rioja in 1914, in a series of papers which 
have now been edited and published by his colleagues 
(Anales Mus. Nac. Hist. Nat. Bernardino Rivadairia, 
Buenos Aires, vol. 35). These papers deal with 
excavations on several sites which produced a limited 
amount of skeletal material, interesting for the light 
it throws on the distribution of artificial deformation 
of the head, and a quantity of painted pottery with 
designs both geometric and conventionalised, as well 
as a number of figurines. The first paper of the sories 
is devoted to a description of three sites or cemeteries 
in which were found a number of um burials of 
infants. The skeletal remains wero much decayed 
and little remained which could be submitted to 
osteological examination. From the teeth, however, 
it was possible to deduce that the range of age was 
from throe months to about five years, or a little 
more; while Dr. R. Lehmann-Nitaohe, to whom 
the skeletal fragments were submitted, was able to 
arrive at certain deductions as to the proportions 
of the long bones and the changes in course of 
growth as compared with Europeans. The pottery 
was hand-made, well-fired, and belonged in the main 
to two types. In form, the urns were either globular 
with mouth either circular or elongated, or bell- 
shaped. They were painted with a variety of con¬ 
ventional designs. Many of the pots had covers 
formed by inverted pots and a number, in addition 
to the skeletal remains, contained small pots or 
calabashes which probably had contained food or 
drink for the deceased infant. Hmall pebbles had 
been scattered over the bodies. Notwithstanding 
the distance between the cemeteries, the similarities 
point to an identity of race. 

Fishes from the Tonga Archipelago* A small collec¬ 
tion of fishes is described by Mr. Henry W. Fowler 
(“The Fishes Obtained by Lieut. H. C. Kellers, of the 
United States Naval Eclipse Expedition of 1930, at 
Niuafoou Island, Tonga Group, in Oceania.” No. 2931. 
Proc, U.S.Nat.Mus., vol. 81, Art, 8. 1932). Thisisthe 
basis for the first report ever published on the fishes 
of Niuafoou Island, Tonga Archipelago. Two hundred 
and seventy-two specimens are represented by thirty- 
five species, three of which are new : Paramysv* 
Kellersi (belonging to the family Echelidse); Salarias 
Keller si and Solaria* niuafooensie (belonging to the 
family Blenniidse). These new forms are figured in 
the text, the two Solaria* species being very hand¬ 
some additions to the genus, especially the latter, 
which has a peculiar and characteristic pattern on 
the upper lips and lower surface of the head extending 
under the chin as dark bonds. The fishes altogether 
belong to seventeen families and twenty-five genera 
most of which have one or two species, Salaries 
having seven. 

Land Leeches. Prof. J. Percy Moore, who has spent 
a season in India in the study of land leeches, con¬ 
tributes observations (Bee. Indian Mus. f vol, 34, 
pt. 1.1932) on their biology, especially in the Darjeel¬ 
ing district and in Sikkim. The common small grass 
leech (Hcsmadipea zeylanica montevindici*) ranges in 
altitude from 800 ft. to 11,200 ft.; the range of 
other species is much more restricted. Prof, Moore 
states that the aocounts of several previous observers 
represent land leeches as far more numerous than 


they actually are. He examined every locality within 
reach where they were reported to bo excessively 
abundant, but rarely did he find them to exceed six 
or eight per square foot. Only during July when 
the south-west monsoon waH well advanced and 
young leeches wore hatching in large numbers were 
14-20 a sq. ft. counted in a few coses, and only 
rarely would several contiguous square feet yield so 
many ; on many square feet none would be present. 
On 100 sq. ft. taken at random over an acre of good 
leech ground, the average was 1*8 a sq. ft. On this 
ground were places where leeches were present in 
such numbers as to give the impression of great 
abundance, but the largest number counted on one 
square foot was 13 and in places one might walk 
fifty paces unmolested by them. H. sylvestris. which 
is widely dispersed in the fields during the rainy 
season, congrogatos during the dry season at low 
places where a little water or mud may remain and 
generally in shade. Leeches aro incapable of leaping 
as some observers have stated, and as the results of 
experiments on H . sylvestri* t Prof. Moore concludes 
the land leeches not only do not swim but also have 
lost the effective swimming reflexes. He could find 
no evidence that leeches feed on plant juices. 

Influence of Sodium and Potassium Ions in Yeast 
Growth. Buchner’s results render it probable that 
the efficacy of yeast or lactic acid bacteria in 
the treatment of boils depends, not merely on the 
suppression of pathogenic organisms in the intestines 
by the vigorous growth of the added micro-organisms, 
but partly on the purely fermentative actions of the 
enzymes of the yeast or bacteria. The results of 
several series of experiments described by Prof. Ivo 
Novi in the Rendiconti della Reale A academia delle 
Scienze d*lV Istituto di Bologna (vol. 34) show that 
yeast itself and the enzymes it contains are affected 
differently by variations in the containing medium. 
The presence of 0*5 per cent of sodium chloride 
retards the development of yeast, and 3 -6 per cent 
inhibits growth and favours autolysis. Multiplica¬ 
tion of yeast is, however, accelerated by 0*5-2 
per cent of potassium chloride, and as much as 5 
per cent does not stop growth. The glycolytic power 
of yeast killed by heating at 100° C. is, however, 
activated by either sodium or potassium ions in the 
proportion of 1 per cent (as chloride), but if this 
concentration is raised to 3, 6, and 10 per cent, 
the effects on the glycolytic power aro the opposite 
of those exerted on the yeast cells. 

Trials of Fruit Trees. The very extensive trials of 
new varieties of hardy fruit trees carried out by the 
Ministry of Agriculture and the Royal Horticultural 
Society have produced a crop of extremely interesting 
results (‘‘Trials of Varieties of Hardy Fruits for Com¬ 
mercial Purposes.” J . Roy. Sort. Soc 57, pt. 2, 
pp. 240-280). Owners of new varieties of fruit which 
showed promise when exhibited at the Royal Horti¬ 
cultural Society’s shows at Vincent Square were 
invited to s$nd grafts, plants or cuttings to Wisley. 
They were propagated on suitable stocks and were 
distributed to a number of sub-testing stations 
embracing wide variations of soil and climate. It 
is now possible to form an exact estimate of the 
value of a new introduction for commercial use m 
any particular area. The trials include apples, pears, 
luma, cherries, currants, gooseberries, raspberries, 
laokberries, strawberries and nuts. Each variety 
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is estimated for yield, suitability for market, and 
resistance to disease and is compared with the per¬ 
formance of established varieties. Canning tests 
have also been made. Two interesting appendixes 
are added to the report. One states the most desirable 
characters of the various fruits for different purposes, 
whilst the other describes some of the varieties 
distributed for trial. 

Silkstone Coal Seam of Yorkshire. Nowadays much 
attention is being paid to tho problem of promoting 
the use of British coal and it is a legitimate criticism 
that the coal industry in its days of prosperity made little 
effort to accumulate and publish reliable data about 
its wares. Now tho industry is fortunato in having 
this done for it by the State in its survey of coal 
resources. Survey Papor No. 25 (H.M. Stationery 
Office. Ifl. 6d.) on the Silkstone Seam of South 
Yorkshire discloses a fuel of such high class as to 
deserve the greatest publicity. The soam is generally 
low in ash and moisture and the harder portion is 
justly celebrated as a house coal. The softer portions 
have all the most desirable properties of a coal for 
carbonisation either in gas works or coke ovens. In 
this respect its low content of alkali chloride is 
advantageous in minimising the destructive action of 
alkali on the refractories of carbonising plant. 

Plan of Hochelaga. In the Italian translation by 
Ramusio of Cartier’s “Voyages” published in 1556, 
there appeared a plan of Hochelaga, the Indian 
settlement adjoining the site of Montreal. This plan 
has sinco been accepted with deference and repro¬ 
duced as authoritative, as in Biggar’s “Cartier”. 
La a recent paper {Trans, Roy. Soc. Canada , Section 
2, 1932), Mr. W. I). Lighthall shows that the plan 
is not only misleading and contrary to Iroquois 
custom, but is also a fiction of Ramusio’s engraver 
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and was probably never seen by Cartier himself. 
The plan showed a circular ‘town’ surrounded by 
a palisade of scantling and sawn planks unknown 
to the Indians. It showed square instead of elongated 
houses and a disposition within the stockade quite 
out of keeping with the arrangement known from 
Champlain’s pictures of Iroquois towns. From 
Cartier’s description of the town and its site, Mr. 
Lighthall has drawn a new plan and located its 
position on the map of modem Montreal. He gives 
Hochelaga an octagonal shape with a diameter of 
about 600 feet and places it immediately to the 
south of the McGill University grounds. 

A Gaseous Oxidation. Ritchio and Ludlam ( Proc . 
Roy. Soc., Doc.) have studied the reaction between 
sulphur vapour at low constant proesuro and oxygen 
at an initial pressure of about 4 nun. Tho reaction 
vessels were provided with independently heated 
inner tubes of quartz or pyrex glass. The oxygen dis¬ 
appeared from the reaction vessel when one of these 
surfaces was maintained at about 500° ; and when the 
sulphur dioxide was rapidly removed from the 
reaction vessel the reaction once initiated continued 
after the inner tube had been cooled. The rate of the 
reaction was practically independent of the oxygen 
pressure. The process appears to bo a chain reaction 
which is initiated at the hot wall. Sulphur dioxide is 
an inhibitor which breaks the reaction chains, and 
the steady progress of the reaction is controlled by the 
removal of the sulphur dioxide. When tho oxygen 
pressure is raised, tho diffusion of sulphur dioxide is 
hinderod and the reaction velocity does not rise. The 
authors give a tentative explanation in terms of 
sulphur dioxide inhibition of tho foot that the reaction 
always ceases while there is still a residual pressure 
of oxygen. 


Astronomical Topics 


Frequency of the Nova Phenomenon. Lund Observa¬ 
tory Circular for June 1932 contains a paper on this 
subject by Conrad LOnnqvist. He begins by noting 
the fact, first announced by Dr. Lundmark in 1923, 
and further confirmed by later research, that the 
absolute magnitudes of hovsb at maximum are nearly 
constant, tho weighted mean being -* 6-1 mag. 
The nova in the Andromeda nebula oxhibitod the 
same phenomenon, and gave a measure of the distance 
of the nebula, 930,000 light-years, practically the 
same as Hubble’s determination from the Cepheids. 

Accepting this result, it is possible to deduce the 
distance of each nova from its apparent magnitude 
at maximum, and consequently to find the frequency 
of novw in a given volume of space, which can be 
compared with the estimated number of stars in that 
volume. In this maimer, he estimates that on the 
average each star undergoes a nova outburst about 
once in 400 million years. Tho general order of 
magnitude of this period is fairly well established, 
but it may need multiplication by a factor ranging 
from 3 to 1 /3. The goologic&l record is considered to 
make it evident that tho sun has not experienced 
suoh an outburst in the last 1,000 million years. 
It is noted that the distribution of novae along the 
galaxy is far from uniform, and it is conjectured 
that regions where dark nebulosity is present, notably 
Sagittarius, are more subject to such outbreaks. The 
distribution of novae in the Andromeda nebula is 
stated, on Hubble’s authority, to favour the sugges¬ 
tion : many of them are in the dark lanes. 


Bright Lines in Stellar Spectra. The number of stars 
now known to possess bright hydrogen lines in their 
spectra is steadily increasing, and it has boon 
suggested that some may have developed this 
characteristic within recent times. This fact, 
together with the difficulties encountered in 
theoretical explanations of such stars, and with the 
well-known variations which are frequently found, 
render observations of this type of spectrum of 
considerable importance. A useful list of Be -type 
stars has recently been published by Merrill, Huma- 
son, and Miss Burwoll (Astrophys. J., 76, 156) in 
continuation of a previous list which was published 
in 1925. 

The number of such objects discovered at Mount 
Wilson Observatory is 233, of which 138 make up 
the later list. The method of search is to examine 
the Hoe lino, which shows the effect most strongly. 
In some cases this is the only emission line present, 
and in all cases the intensity of emission decreases 
in the Balmer series towards the ultra-violet, the 
later members being simple absorption lines. The 
authors give the intensities of all the hydrogen 
emission lines, and of the dark ultra-violet lines, as 
well as a considerable amount of miscellaneous 
information. They find that bright Ha and Hp lines 
reach their maximum intensities in stars of types 
B0 - B3 ; and another interesting fact which emerges 
is the existence of a reddening affect in some of the 
fainter stars which may be due to the absorption 
of light in space. t . 
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Annual Meeting of the Science Masters’ Association 


^|^HE thirty-third annual meeting of the Science 
J. Masters' Association was held on January 3-0 
at the University of Bristol. The programme con¬ 
sisted almost entirely of a number of lectures givon 
by the heads of various departments of the Faculty 
of Science of the University. In addition, a large 
number of visits were arranged, including a very 
popular one to Clifton College, where the Science 
School was inspected. 

In his presidential address. Prof. A. M. Tyndall, 
director of the Henry Horbert Wills Physical Labora¬ 
tory, made a departure from the traditional form in 
that he gave what was virtually an experimental 
lecture on “Gaseous Ions”. His aim was to avoid a 
highly specialised discourse on some physical topic in 
an endeavour to claim tho attention of the biologists, 
while still maintaining tho interest of the physicists 
by a judicial selection of experiments. For the most 
part, his demonstrations were porformod with the 
most simple apparatus in order to provide material 
which might be easily adapted to school conditions. 
He illustrated the methods of production of ions by 
means of coloured powders and soap bubbles, the 
phenomena of conduction, and the variation of 
velocity of movement of ions with their radius. Of 
historical interest was the reproduction of an experi¬ 
ment of about 1740 due to Abb6 Nollet. An electro¬ 
static charge was conveyed by thermal ions, pro¬ 
duced by the flames of two candles, along a piece of 
wood, from a Wimshurst machine to an insulated 
ball, which, on receiving the charge, attracted small 
particles of paper from the surroundings. After a 
group of demonstrations on high-speed ions and their 
ionising power, Prof. Tyndall discussed shortly 
current theories regarding the nature of cosmic rays. 
Their existonce in the room, despite the lead roof, 
was shown by a process of magnification by a Geiger 
counter and a three-stage amplifier. A series of sharp 
notes on a loud speaker proclaimed their arrival. 
During a brief survey of tho causes of atmospheric 
electricity, he performed an experiment supporting 
the old Simpon theory, and appropriately concluded 
with his “attempt at lightning” which he demon¬ 
strated last year to the “children's auditor} 7 ” at the 
Royal Institution. 

Prof. W. E. Gamer, Leverhulme profossor of 
physical chemistry in the University, lectured on 
the “Decomposition and Detonation of Solids”. He 
pointed out that only in exceptional cases is the 
liberation of gas from the interior of a crystalline 
lattice possible. Such a fact is in agreement with the 
calculations of Kossel and Stranski, who have shown 
that reaction centres should occur chiefly on the 
edges and surfaces of a solid. Decomposition results 
in the formation of a new interface, and it is found 
that the rate of reaction is proportional to its area in 
irreversible processes, where there is no impedance 
by the products. This is illustrated in the case of 
lead azide and in endothermic changes generally. 
The reaction takes place when one ion absorbs suffi¬ 
cient energy to set it in vibration and so allow it to 
pass its energy to other ions by collision. The 
detonation wave is probably caused by four adjacent 
azide ions decomposing simultaneously. With lead 
styphnate and barium azide there is, in contrast, an 
initial induction period and decomposition occurs 
throughout the whole mass of the crystal. The 
change, which follows a simple exponential law here, 


is a chain reaction with infinite ohain length, and 
whereas detonation can only occur when the decom¬ 
position is accelerated, with lead azide it may take 
place at any stage of the reaction. 

Prof. Button Pippard, professor of civil engineering, 
deliberately chose a comprehensive title for his talk, 
“The Contribution of Science in tho Development of 
Aeronautics”, in order that ho might depict how the 
progress of aviation has depended solely on the close 
co-operation of science and practical engineering. 
Tho combination of the worker in pure science, who 
has no interest in practical results but can assimilate 
something of the engineer’s outlook, and tho engineer, 
who can appreciate the value of theoretical con¬ 
siderations and experimental research and give them 
some tangible form, has been a most powerful and 
happy one. From the inception to the first flight, 
advanced mathematical analysis and accurate experi¬ 
mental work must always bo in contact. While 
admitting such a debt to science, Prof. Pippard 
emphasised, however, that the development not only 
in the theory of structures and elasticity, but also in 
meteorology, archaeological research and geographical 
survey, has resulted in no small measure from the 
study of aeronautics. 

In his lecture on “Neuro Humoral Mechanisms”, 
Prof. R. J. Broeklehurst, profossor of physiology, 
showed that in several instances the results of nerve 
activity can be adequately explained by postulating 
the liberation of a chemical substance which inter¬ 
mediates between the nerve and the tissue which it 
innervates. Loewi has demonstrated the probability 
of acetyl choline appearing in the heart after vagal 
stimulation and Lewis has brought forward evidenoe 
that a vaso-dilator substance, a histamine-like com¬ 
pound, is produced locally at nerve endings in the 
cutaneous blood vessels on antidromic stimulation 
or as a result of local axon reflexes. It is this sub¬ 
stance, and not the injurious agent in a mechanical 
manner, which stimulates tho sensory nerve endings. 
Prof. Broeklehurst is to be congratulated on his 
choice of subject since it is becoming one of increasing 
importance, but as yet has found no place in current 
physiological textbooks. 

“The Geology of the Bristol District” was the 
subject of a lecture by Prof. 8. H. Reynolds, pro¬ 
fessor of geology. Besides possessing all formations 
with the exception of the Archaean, Ordovician, 
Permian or Tertiary, the district is fortunate in having 
two of tho finest sections of carboniferous limestone 
(in tho Avon Gorge and at Burrington Combe) to 
be found in Europe, or possibly tho world. A special 
feature in the Mendips is tho way modern erosion has 
reproduced most of the pre-Triassic topography. 

So popular was the address given by Prof, M. W. 
Travers on “The Discovery of the Rare Gases” that 
many members were required to stand until further 
accommodation had been provided. Only three 
phases of the story were related—the discovery of 
argon and the separation and isolation of neon. 
Interest was enhanced by the many personal reminis¬ 
cences, and by lantern slides showing the laboratories 
and apparatus used in the original research. 

The lecture demonstration of Dr. S. H. Piper on 
“Laboratory Vacuum Technique” was concerned 
with modem -developments and the methods now 
used, since such foots are more accessible to. universi¬ 
ties than to schools. He dealt particularly with the 
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alloy- and metal-gloss seals now available, and 
prophesied the general use of low vapour pressure 
hydrocarbon oils, as prepared by Birch, in diffusion 
pumps. The demonstrations wore of great beauty 
and special mention may be made of three - the 
method of preparing electrostatic screens in vacuo 
by distillation of metallic silver, the renewal of 
alkali metal imps by passing sodium ions electro- 
lytically through soda glass, and finally the use of 
magnesium as a 'getter’, the distillation being effected 
by means of electron bombardment. 

The concluding address, the subject of which had 
been puzzling members for some time, was given by 
Dr. MacGregor Skene on “Charles and Erasmus”. 
He was referring to Erasmus Darwin and his famous 
grandchild, who still remains, said Dr. MacGregor 
Skene, the greatest and best protagonist of bin 
evolutionary theory. 

The trade exhibition of apparatus and books 
was held in the Physics Department. There were 
many examples of good workmanship, especially 
the epidiascopes, which were displayed to full 
advantage in the optical laboratories. The bakelite 


cases for balance weights were interesting. Of 
outstanding interest was the display of the cycle 
film by Messrs. Dance-Kaufmann. This formed 
the subject of a demonstration and discussion 
initiated by Mr. H. E. Dance. The value of such 
films was at once apparent in the illustration of the 
theory of wave motion, and of the three-phase 
induction motor. An advantage is that only one 
effect is illustrated at a time, hence the teacher never 
loses control due to excessive detail, as is often the 
case in documental films. The projectors, equally 
adaptable to continuous and stationary films, may 
be operated by hand, or, in the more expensive 
model, by an electric motor, and can be used in day¬ 
light. The conditions of the demonstration were, 
throughout, those likely to be found in the class-room. 
The manufacturers are desirous of producing additional 
films of an educational type and wish to have the 
co-operation of science masters in editing these. 

Tho conference, which by general agreement had 
been one of tho most successful of recent years, 
ended fittingly with a tour to Cheddar in most 
glorious weather. F. C. Tompkins. 


Lectures at the Physical Society's Exhibition * 


Measurement ok Surface Tensions 

T HE first of the ovening discourses associated 
with the Physical Society’s twenty-third annual 
exhibition at the Imperial College of Science and 
Technology was delivered on January 3 by Dr. 
Allan Ferguson on “Surface Tension and its Measure¬ 
ment”. Simple illustrative experiments were ap¬ 
pealed to in order to demonstrate the existence of a 
surface tension in liquid films and surfaces, and the 
variation of this tension with temperature and with 
the nature of the liquid. Conditions of instability 
were illustrated experimentally, and it was pointed 
out that a knowledge of the quantitative laws govern¬ 
ing these phenomena, together with an appeal to the 
principle of minimum potential energy, would go far 
to elucidate otherwise obscure phenomena. 

Of the quantitative laws, tho power law connecting 
surface tension and temperature, and Macleod’H law 
connecting surface tension and density, together with 
the law of rectilinear diameters, give formulae which 
represent very closely the temperature variation of 
liquid and vapour density, and of free and total 
molecular surface energy. 

Conditions of drop formation were demonstrated 
and tho formation of aniline drops in water was 
shown by projection, and also by means of a slow 
motion cinematograph film. The impact on a solid 
surface of an aniline drop in water was also demon¬ 
strated cinematographically, as were some of Worth¬ 
ington’s results for the impact of liquid drops on 
liquid and solid surfaces. 

A brief discussion was given of the principal 
methods for tho measurement of surface tension. 
Simple conditions for tho production and photo¬ 
graphic measurement of large flat bubbles were 
reviewed, and it was pointed out that the method 
can be successfully used for the measurement of 
interfacial tensions. 

Quantitative determinations of the surface tension 
of benzene were made by the capillary rise method, 
by means of the pull on a plate, and finally, by a 

• The lecture# are being published In tbo February iwue of the 
Journal of Scientific Instrument*. 


method which involves the use of no more than a few 
cubic millimetres of liquid, a knowledge of its density 
being unnecessary. The methods were in oaoh 
instance so arranged as to be direct-reading on scales 
visible to the audience. 

Cathode Kay Oscillography 

Mr. R. A. Watson Watt’s lecture on January 4 
at the Physical Society’s Exhibition touched 
on a variety of aspects of cathode ray oscillo- 
graphy. He referred to ‘domesticated oscillograms’, 
tho electrically-recorded gramophone record and 
the sound-track on the ‘talkie’ film, as illus¬ 
trating the problems and limitations of oscillo- 
graphy, and then proceeded to discuss tho special 
merits of the cathode ray oscillograph. It provides 
a radical solution of the opposing requirements of 
low inertia and high photographic effect which face 
the designer of mechanical oscillographs, it has an 
exceptionally high overload capacity, and tho high- 
voltage type is ultimately limited in speed of operation 
only by the errors due to the finite time of transit 
of the indicating electrons through the deflecting 
field produced by the e.m.f’s under examination. 

Mr. Watson Watt showed slides of oscillograms, 
one delineating wave trains of frequency 26 million 
per second, corresponding to a wireless wave-length 
of 12 metres, and another of still higher frequency 
phenomena in which a trace described in I(H sec.— 
the time taken for light to travel 30 cm.—was clearly 
recorded. In this latter case the electron velocity in the 
recording jet was about half that of light, the trans¬ 
verse writing speed about one-fifth that of light. 

Turning to the low-speed sealed-off oscillograph, Mr. 
Watson Watt enumerated the residual defects, mainly 
due to the gas content utilised as an aid to focusing, 
which still mar slightly the remarkably fine per¬ 
formance of modem tubes of this simple character. 

The lecture was illustrated by demonstrations 
using eight oscillographs in all, a battery of five in 
parallel arranged around the lecture theatre, and 
three independent tubes of special construction. A 
demonstration of particular interest was the optica! 
projection, throughout all the experiments, erf the 
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moving screen image from the central tube of the 
paralleled group on to a screen approximately two 
feet square, with a tenfold magnification. This pro- 
jeeted image was clearly visible from the back of 
the theatre although an accelerating voltage less 
than 2,000 was used on the tube. There was a 
striking contrast between the red fluoroscence of the 
‘port’ member of the group and the brilliant green 
of the ‘starboard’ tube. 

In addition to experiments showing the applica¬ 
tions of the oscillograph in radio research, Mr. Watson 
Watt exhibited a cinematograph film from the same 
field. The most novel section of the film might, he 
suggested, be called “Sturm liber Europa”, as it 
represented a single minute of the thunderstorm 
history of Europe. The places of origin of individual 
atmospherics—located by simultaneous cathode ray 
cinematography on a base-line Slough-Leuchars— 
were indicated by bright flashes on a dark map of 
Europe, the timing of the flashes reproducing accur¬ 
ately the times of incidence of the individual atmos¬ 
pherics. The film showed that, within a single half¬ 
minute of recording, lightning flashes in mid-Atlantic, 
the North Sea, Denmark, Germany, Hungary, the 
Balkans, and France had contributed to the stream 
of atmospherics affecting Great Britain. 

The lecture concluded with demonstrations of the 
variety of colour and duration of afterglow in Hcreen 
materials, of the control of brightness by a Wehnelt 
cylinder, and of the applications of oscillographs 
fitted with Faraday cages to operations in which 
oscillographic response and relay control are com¬ 
bined. 

The oscillographs used in the demonstrations were 
lent by the manufacturers, Messrs. A. 0. Cossor, Ltd. 

Time Measurement: Old and New 

The last of the evening discourses at; the 
Physical Society’s exhibition was given by Mr. 
Hope-Jones on January 5 on “Time Measurement: 
Old and New”. With the kind permission of Sir 
Henry Lyons, the director of the Science Museum, 
ho was enabled to begin his lecture by exhibiting 
the Dover Castle clock, still going, although a relic 
of the fourteenth century. He showed lantern slides 
of the half-dozen known examples of this period, 
de Vick, Wells, Cassiobury, Salisbury, Porlock and 
Dinan, and expressed the hope that others will be 


found to have escaped the scrap-heap or restoration 
by a vandal clockmaker. 

Mr. Hope-Jones traced the origin of the astro¬ 
nomical dial (a few of which survived the dissolution 
of the monasteries, such as Glastonbury, Wells, 
Wimborne and Hampton Court) from tho Ptolemaic 
or geocentric conception of the universe, and showed 
models of Galiloo’s and Huyghens' escapements 
which harnessed the pendulum to wheelwork, thus 
bringing to a close the medieval period of 300 years 
during which the only known regulator for clocks 
and watches was the Foliot balance. 

The halcyon days of English clock-making, in¬ 
augurated by Robert Hook, Harrison, Arnold and 
Eamshaw were discussed, and Mr. Hope-Jones de¬ 
plored tho fact that when Tompion and Graham 
were laid to rest in Westminster Abbey, the science 
of accurate time measurement died with them, or 
rather remained for two hundred yoars exactly in 
tho condition in which they left it. He attributed 
this to the escapement, which had ‘mesmerised’ 
horology for so long, and showed how the “Syn- 
chronome” remontoire produces perfect freedom of 
the pendulum by coupling two together us ‘master* 
and ‘slave*, a feat accomplished by Mr. Shortt’s 
invention of tho hit-and-miss synchroniser. 

The extraordinary effects of the new standard of 
time-keeping set up by this clock woro rapidly 
reviewed : how it caused tho astronomers to invert 
their methods of producing rate charts ; how it 
revealed nutation and necessitated a revision of the 
definition of time in the Nautical Almanac, and 
finally how the lunar period appeared in comparison 
with the crystal clock, although the change in the 
value of G only affects the rate by 2/10,000 sec. at 
maximum between lunar noon and midnight. 

Prof. 0. V. Boys has dubbod Mr. Hope-Jones as a 
modem Saint Athanasius, saying “this is tho clock 
faith which, unless a man believe faithfully, ho cannot 
bo saved”, subscribing to its articles himself, “with 
the possible reservation of some of its damnatory 
clauses”. Whilst discouraging the use of the new 
synchronous motor clock for the time equipment of 
large buildings and institutions, Mr. Hope-Jones pro¬ 
claimed the engineers of the electric light and power 
stations as the future time-keepers of the nation, and 
described means of assisting them to keep their 
turbo-alternators running true to average Greenwich 
Mean Time. 


Annual Meeting of the 

T HE annual meeting of the Mathematical Associa¬ 
tion was held in London at the Institute of 
Education on January 5 and 0, The most notable 
features of the meeting were the presidential address 
by Prof. G. N. Watson and a discussion on “The 
Study of Statistics in a School Course”. Prof. 
Watson’s address had the mysterious title of “The 
Marquis and the Land Agent; a Tale of the 
Eighteenth Century”. It was revealed as a topic 
from the history of mathematics. The speaker 
regretted that as a pure mathematician he could 
not speak on some popular subject from the ‘real’ 
world of the applied mathematician. Neither could 
a popular discourse be made on those researches 
into singular moduli which had engaged his leisure 
during the past two years. Pedagogical problems he 
regarded as of secondary importance. Only a 
historical subject remained. 


Mathematical Association 

The Marquis of the title was the Italian mathe¬ 
matician Guilio Carlo, Count Fagnano and Marquis 
de Toaohi (1682-1760). English textbooks refer to 
him as Fagnano and mention a theorem concerning 
elliptic arcs. The ‘land agent* was the English amateur, 
John Landen (1719-90) who was in the service of Earl 
Fitzwilliam from 1762 until 1788. His name is familiar 
in ‘London's transformation’ for an oiliptic integral. 

Tho tale uniting these two was their work on 
rectifying elliptic arcs and manipulating the corres¬ 
ponding integrals. In 1691, Bernoulli had discovered 
that it is possible to find arcs of a parabolic spiral 
which are of equal length but are not congruent. 
Fagnano obtained similar results for the lemniscate, 
and enunciated the general theorem that if m is an 
integer, a quadrant of the lemniscate can be divided 
into 2* or 3 x 2 m or 5x2 w equal parts. , Amongst 
his results ooour rudimentary forms of the addition 
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theorems for elliptic functions. Many years later, 
Jacobi referred to the day on which a copy of 
Fagnano’s works reached Eulor as “the birthday of 
elliptic functions". * Landen, in his “Mathematical 
Lucubrations" (1755) studied transformations of 
integrals, showing considerable ingenuity in obtaining 
forms convenient for calculation. This aspect was 
developed later by Legendre, Gauss and Ivory. Prof. 
Watson mentioned, in passing, that, in his opinion, 
mathematicians of the eighteenth century handled 
the technique of the calculus more skilfully than the 
technique of analytical goomotry. 

After this pioneer work, development took place on 
two very different lines. Legendre developed the 
elaborate, but unfruitful calculus of integrating 
expressions giving elliptic arcs, whilst thirty years 
later Abel and Jacobi developed the vastly more 
important concept of inverting such integrals, thus 
founding the theory of doubly periodic functions. 
One of time's revenges lies here. The first mention 
of this concept of inversion is in a manuscript by 
Gauss dated January 8, 1797. Had Legendre known 
of this, he would never have given the last part of 
his life to the futile labour of his “Traits des fonctions 
elliptiques". Yet Gauss's failure to announce his 
result was directly duo to his treatment at tho hands 
of French mathematicians whon his memoir on 
arithmetical numbers was refused publication by the 
French Academy. After their humiliating refusal to 
publish this work, Gauss was loath to take any steps 
to publish during his own lifetime. 

Prof. Watson mentioned some recent approximate 
formulae for the perimeter of an ellipse, due to 
Peano (1887)—a mathematician usually associated 
with very different studies—and Kamanujan (1914), 
In connexion with his address an unusually complete 
exhibition of books on elliptic functions, arranged 
chronologically, had been compiled by Prof. Neville. 

The discussion on “The Study of Statistics in a 
School Course" was opened by Mr. F. Sandon, head¬ 
master of Plymouth Grammar School, who presented 
the unpopular view that the subject could havo no 
place in the normal course. He suggested that tho 
capabilities of pupils aro so various and the intrinsic 
difficulties of the subject so real that little value 
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would result. Few teachers appear to know much 
of the subjeot. Statistical principles con be applied 
to modify some topics in the arithmetic course, such 
as the teaching of averages and graphs of statistics, 
but work beyond this, suoh as probability or correla¬ 
tion, is too difficult or laborious. Mr. Tuokey of 
Charterhouse and Mr. Wright of Winchester gave 
evidence flatly contradicting this. With an average 
middle school form, a course of two hours a week 
has proved possible and profitable at Charterhouse. 
Frequency curves, probability, dispersion and correla¬ 
tion have been studied with some seriousness. At 
Winchester, rather abler boys with no examination 
in prospect have covered a systematic textbook 
course as far as Spearman's “Foot-Rule" for 
moosuring correlation. The balance of opinion of 
the meeting appeared to favour testing these opinions 
as to the possibility of teaching statistics in 
sohools. 

Other papers discussed various topics. Dr. Smart 
of Cambridge traced the history and importance of 
the precession of the equinoxes. Dealing with tho 
importance of accuracy in observation, he mentioned 
the recent discovery of the work of the Rev. John 
Hornsby, an eighteenth century Oxford astronomer. 
From Hornsby's observations it is possible to obtain 
the data showing the motion of the perihelion of 
Mercury—-a phenomenon that was not satisfactorily 
explained until the present century. Work in school 
was dealt with by several teachers. Mr. Boon of 
Dulwich pleaded for more use of side-tracks such as 
history and puzzles in elementary mathematics. Mr. 
Robson of Marlborough showed the possibilities of 
parametric representation in the specialist course. 
A keen discussion followed Mr, SiddonVs paper on 
“Learning Theorems in Geometry". Mr. Siddona 
suggested that learning theorems is not valuable until 
pupils havo some skill in solving riders. Mr. Piggott 
of Dartmouth put forward a more real method of 
teaching relative velocity than that current in text¬ 
books. The device of ‘reversing a velocity’ was 
shown to be quite unnecessary. Finally, the Rev. 
D. B. Eperson of Sherbomo concluded a most 
successful meeting with a diverting account of Lewis 
Carroll's work as mathematician. 


Annual Conference of the 

HE annual conference of tho Geographical 
Association was held at the London School of 
Economics on January 4-6, and at the Imperial 
Institute, South Kensington, on January 7. About 
five hundred members took part, provincial and 
Scottish branches being particularly well represented. 

Tho retiring president, Dr. H. R. Mill, chose as the 
title for his presidential address “An Approach to 
Geography". In fluent and easy language, yet with 
a precision too often absent from generalisations, 
he traced the progress of the modem concept of 
scientific geography. He emphasised the steady 
conquest by man of so many of the natural factors 
of his environment and the evolution of tho world of 
to-day, which may thus bo free and open to the 
movements of mankind. But man, in conquering 
the natural barriers, has erected in their stead 
artificial barriers in the form of frontiers with their 
tariff walls and innumerable other restrictions. Thus 
the geographer cannot ignore the new, though 
artificial, factors of the environment and his work 
must interlock with that of the economist. At the 


Geographical Association 

same time, the problem is complicated by the fact 
that geographical factors are becoming more and 
more important in that, with the world improve¬ 
ment of transport and communications, it no longer 
pays a country to attempt the production of a com¬ 
modity for which it is geographically unsuitod. 

This function of the geographer in helping to pro¬ 
vide solutions for the complicated problems of the 
present day was further emphasised by Sir John 
Russell in his lecture on “Modem Changes in the 
Sources of our Food Supplies". One of the speakers 
at the annual dinner referred to geography as the 
‘most human* of all the sciences and to the appro¬ 
priateness of meeting in the School of Economics, 
which was represented at the dinner by its director, 
Sir William Beveridge. The benefits to be derived 
from collaboration with allied sciences was further 
emphasised by a joint meeting with the Le Flay 
Society, when an account of studies in Yugoslavia 
—the result of party visits led by himself add Dr. 
L. D. Stamp-—was given by Mr. Arthur Davies. 

The Association extended its welcome to Col, 
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Kenneth Mason, recently appointed professor of 
geography in the University of Oxford, who lectured 
on the exploration of the Himalaya, and to Lord 
Meston, whose first-hand account of contrasts in tho 
Ganges basin threw many delightful sidelights on 
Indian goography. 

The revival of interest in the land of Britain and 
its uses must inevitably be a feature of tho next few 
yearn and the Association was given an account of 
the work of the Welsh Plant Breeding Station, 
Aberystwyth, in Prof. R. G. Stapledon's lecture on 
the improvement of hill grazings. A brief account 
was given of tho progress also of the Land Utilisation 
Survey, now nearing completion. 

Amongst the many meetings arranged for teachers, 
special interest was attached to tho discussion of a 
model First Certificate examination paper drawn up by 
tho Standing Committee of Secondary School 
Teachers. No new features not already commonly 
used in this examination wore found suitable for 
inclusion, and suggestions made by some teachers 
present- were nearly all negatived by others. Though 
taking little part in the discussion, a number of 
examiners were present and wore doubtless relieved 
to find the meeting expressing the opinion that 
papers actually set by various examining bodies in 
recent years compare very favourably with the paper 
suggested by the Committee. Many teachers were 
clearly brought to realist* the extreme difficulty of 
setting a paper to be answered by ten thousand 
candidates prepared by a thousand different teachers. 

L. Dudley Stamp. 


Calendar of Nature Topics 

St. Hilary's Day. The depth of winter 

January 14.—Although in tho northern hemisphere 
the shortest day and least amount of insolation occur 
about December 21, the temperature of tho air is 
maintained by the heat stored in earth and sea, and 
as this heat is given tip, the average temperature 
continues to fall for nearly a month after the shortest 
day. This is expressed in the proverb : 

“As the day lengthens. 

So the cold strengthens.” 

The turn of the season is associated with 8t. Hilary's 
day in England and with St. Maur's day (January 15) 
in France, According to the smoothed ninety year 
averages at Greonwich, the coldest days of the year 
are Janiiary 12 -14, all of which have the same 
moan temperature. The vagaries of our climate are, 
however, so great that in any one year the coldest 
day may fall on any date from mid-November to 
mid-March. 

Winter Congregations of Birds 

During January, Gilbert White noted the congre¬ 
gating of several species of British birds—in the 
order of their observation, skylarks, snow-buntings 
and chaffinches. He might have added, as equally 
characteristic of the season, fieldfares, redwings and 
mistle-thrushes, for the flocking together of the 
individuals of a species during the off-season when 
sex is at its lowest is a common occurrence. Of all 
the congregations, those of the chaffinch intrigued 
him most, first because the vast flocks which he saw 
contained many more birds than could be hatched 
in one neighbourhood, and secondly because the 
flocks seemed to be almost all hens. On the latter 
point he had been misled to some extent by Linn»iis f 


who, thinking that “before winter all the hen chaf¬ 
finches migrate through Holland into Italy”, leaving 
the cocks behind, named the species FringiUa co&lebs. 
Although there is no such independent migration, it 
is true that there is ft tendency for chaffinches to 
group in flocks in which one sex predominates, but 
equally mixed flocks are common enough. A* regards 
the excessive numbers in the winter flocks, the 
explanation is that while wo retain our native stock 
-—for our British-bred birds do not seem to migrate — 
there are added to their numbers, immigrants from 
northern and central Europe which remain in Britain 
from about November until May, and birds of passage 
which make a temporary sojourn in Groat Britain 
during their progress towards, and return from, 
south-western Europe. 

Movements of Winter Flocks of Birds 

It is generally stated that the winter flocks of 
chaffinches in Britain are nomadic, wandering from 
one area to another in search of food, and although 
it is certain that such as the great immigrant flocks 
of wood-pigeons move over the country from one 
fooding ground to another as food supplies become 
exhausted, an American experiment suggests that 
more has to he learned about the detailed movement 
of the winter congregations. Crowned sparrows 
(Zonotriehia), on their winter migration, arrive in 
Into September on the campus at. Stanford Uni¬ 
versity, California, and leave on their northward 
migration in late April or early May. A combination 
of ringing, trapping, and staining the feathers with 
a distinctive oil colour dissolved in carbon tetra¬ 
chloride, so that the members of a particular flock 
could be recognised in the field, led to some interesting 
results (John B. Price, Condor , 1931, p. 238). In tho 
first place, individual birds, after their summer 
migration to the breeding quarters, which range from 
British Columbia to Alaska, frequently return to 
winter in the same district and are usually recaptured 
oven in the same trap. In the winter of 1927 28, 197 
golden-crowned sparrows (Z. coronata) were ringed at 
Stanford, and in the following winter after a lengthy 
migration 28 per cent wore re-captured there, and many 
more may have returned which were not trapped. In 
1928-29.120golden-crownswerc recaptured which had 
lieon captured (ringed or recovered) at Stanford the 
previous year. Of these, 96 wore token by tho original 
trap and only 24 won* re-captured exclusively at 
other traps, although the traps were quite close 
together. Here is an indication not only of a fine 
sense of locality, but also of a certain flock association 
which remains constant in successive winters in spite 
of the intervening break-up of the breeding season. 

A second remarkable discovery, revealed by the 
trapping of ringed birds and confirmed by tho move¬ 
ments of artificially coloured birds, a standard colour 
having been adopted for each flock, was that thero was 
practically no interchange of individual# between 
flocks. Although the two traps concerned with two 
distinct flocks were but 100 yards apart, only one 
case of the crossing over of an individual occurred. 
Further, none of the stained golden-crowned sparrows 
was seen 600 yards from the staining trap and most 
were observed within 400 yards of it. It would seem 
that if territory dominates the breeding pair during 
spring and summer, it dominates the flock and not 
the individual" during the winter, to such a dogree 
that each definite flock has its own almost exclusive 
range of about 16-20 acres. 
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Societies and Academies 

London 

Geological Society, Dec. 7. J. A. Douglas : 
Geology of the Marcapata valley in Eastern Peru. 
The broad zone of Devonian rooks which runs north 
from Juliaca forms the bulk of the cordillera of 
Vilcanota, and there is little evidence of the existence 
of Upper Carboniferous deposits, which cover so 
wide an area in the region around Lake Titicaca. An 
underlying unfossiliferous black shale series, probably 
of Silurian age, is the chief formation in the cordillera 
of Carabaya. The intermontane region presents a 
vast accumulation of glacial debris, derived from the 
now shrunken glaciers of the V r ilcanota knot, a group 
of giant snow-covered peaks which, from the evidence 
of morainic material, must be largely of volcanic 
origin. The eastern flanks of the range disclose a 
great diversity of motamorphic rocks, chiefly andalu- 
site and cordierite-homfols, penetrated by intrusions 
of typically alkaline biotite-microoline-granite ; while 
at the head of the Marcapata Valley occurs an 
interesting suite of coarse-grained, basic, hornblende 
rocks, probably of hybrid origin, with associated 
pegmatites. Farther down the river, dynamically 
metamorphosed rocks are encountered chiefly 
granitoid gneisses and amphibolites, with associated 
paragneiases of sedimentary origin. L. R. Cox : 
Fossil iferous siliceous boulders from the Anglo- 
Egyptian Sudan. The paper describes a series of 
scattered eroded boulders of a hard, splintery, foasili- 
foroua, chert -like siliceous rock found at two localities 
in the Berber district of the Anglo-Egyptian Sudan. 
Many of the boulders consist of rounded or sub- 
angular grains of opal or opal-derived chalcedony of 
various sizes with cloar quartz and chalcedony in the 
interstices between them. On account of their largo 
content of opaline silica it is considered that they 
are a product of secondary and probably surface 
siliciflcation, and have been formod from, and within, 
a deposit once spread over the district. Except for 
one puzzling specimen which may be a fragment of 
a Pinna shell (a marine lamellibranoh) and some 
obscure remains, apparently of plants, the fossils 
enclosed in the boulders an) all non-marine gastropods. 
A Lower Tortiary age can be assigned with con¬ 
fidence to the fauna, on account of the presence of 
the genus Pseudoceratvdes ; the precise age may be 
Upper Eocene or possibly Lower Oligocene. 

Paris 

Academy of Sciences, Nov. 21. Ch. Lallemand : 
The world crisis and the gold standard. The author 
suggests the gram of gold as an international mone- 
tary standard, in which all financial contracts should 
be expressed. A. Cotton : Remarks on a note of 
M. Sch6rer on circular magnetic dichroism and mag¬ 
netic rotatory dispersion. The author had earlier made 
experiments similar to those recently described by 
Scherer, but as the magnetic fields were only about one 
tenth those used by Scherer, no certain proof of circular 
magnetic dichroism could be obtained. The history of 
the subject is reviewed and discussed. Georoes 
Claude : The manufacture of commercial oxygen. A 
description of recent progress in the preparation of 
oxygen by the fractional distillation of liquid air, 
especially the improvements introduced by Frank]. 
J. Schokalsey : The circumnavigation of the Francois 
Joseph archipelago by the north. An account of a 
voyage around this archipelago in a small vessel, the 


Knipovitch (motor 125 h.p.) under Capt. S. Popov. The 
author's view of an improvement in the polar climate, 
possibly temporary, was confirmed. Lucikn Dantbl : 
Tho variations of Helianthus Dangeardi at the fifth 
generation. Bertrand Gambler : The congruence of 
circles: focal points and focal surfaces. Luoien 
Chamard : Certain singular points of ensembles equi¬ 
distant from a point ensemble. Marcel Brelot : 
The trend of sub-harmonic functions in the neigh¬ 
bourhood of a point, singular or not. Abnaud 
Dknjoy : The characteristics of the tore. Jacques 
Devisme : Some applications of hypergeometric 
functions. G. Bourion : A class of Taylor’s series. 
Robert L’Hebmite : Plane rectangular pieces of 
small thickness submitted to peripheral pressures 
situated in their plane. Bernard Lyot : The direct 
observation of solar prominences at Meudon. The 
direct method of observing the prominences has 
advantages over the spectroheliosoope or spectro- 
heliograph, but up to the present has only been used 
during eclipses. The possibility of directly observing 
the protuberances was proved by observations made 
on the Pic du Midi in 1930 and 1931. By a careful 
study of suitable screens it haw now been found 
possible to make good observations at the Meudon 
Observatory. An exposuro of one second gives a 
good solar image (8 cm. diameter) as against several 
minutes required by the spectroholiograph. Hence 
by means of kinomatograph films it is now possible 
to study the complex movements of prominences. 
Y. Rocard : The formation of negative ions accord¬ 
ing to quantum mechanics. I. I. Aoabbickanu : 
The absorption of the fluorescent light of iodine by 
the same vapour. M. Scherer ; The circular mag¬ 
netic dichroism and abnormal magnetic rotatory 
dispersion of solutions of cobalt chloride. Curves are 
given showing the ellipticities and rotations as 
functions of the wave-length. Tho large Bellevue 
electromagnet was used to obtain the magnetic fields. 
P. Jacquet : Study of the strains in electrolytic 
copper deposited in the presence of colloids. In a 
previous communication on the same subject the 
colloid used was gelatine : the present note describes 
similar experiments carried out with other colloids, 
serum albumin, gum arabic, gum tragacanth and 
dextrin. The results are summarised in graphs. H. 

: Foiiestier : The influence of the magnetic field on 
; the electrolysis of nickel salts. The rate of deposit 
of nickel by electrolysis in acid solutions. diminishes 
as the strength of the magnetic field increases : in 
solutions of zinc or copper the magnetic field oauses 
a slight increase in the velooity of deposit of the 
metal, due possibly to the influence of the convection 
j currents of the electrolyte. Pioon : Thorium sulphide, 
j This sulphide can be prepared by heating the oxide, 

' placed in a graphite boat, in a current of hydrogen 
i sulphide at 1200° C. The reaction is complete after 
one hour, and the temperature is then raised to 1600° 
for thirty minutes. The product is thus melted and is 
free from oxygen and carbon. The physioal and 
chemical properties of the thorium sulphide are 
given. Mme. Ramart-Lucas and Mmk. M, Grumez : 
The colour and structure of oximes and semioar* 
bazones. The absorption in the ultra-violet of oximes 
and semicarbazones shows that not only can these 
substances exist in two stereochemical forms, but 
also in two isomeric forms in which the functional 
group is different. Charles Dutraisse and Raymond 
Buret : Researches on the dissociable organic oxides. 
Extension of the methods for the preparation of the 
rubrenes. Application to the synthesis of a dichlordi- 
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phenyl rebene, C W H U C1,, The practical preparation 
of this substance starting from dibenzoylm ethane. S. 
Goldsztaub : The crystalline structure of goethite, 
Jacques Fromaqet : New observations on the 
geology of the stanniferous region of Nam Pha Th6ne 
(Laos). P. Geoffroy : The probable age of the 
Doui series in the Middle Ch6lif (Algeria). Oh. 
Joyeux, J. G. Baer, and J. Timon-David : Re¬ 
searches on the evolutive cycle of the trematodes 
belonging to the genus Brachylmmus. Henri Jean 
Frossard : The measurement of the ventricular 
pressure by the pulsatory method. Georges Bour- 
gutgnon and So orate Eliopoulos : The classifica¬ 
tion of different ions in natural ohemioal families by 
their vaso-motor action in trans-cerebral dielec- 
trolyais. P. Kucharski : Researches on the structure 
of the vowels. A. Girard, G. Sandulesco, A. 
Fridenson, and J. J. Rutgers : A new crystallised 
wex hormone. A new hormone, equilenine, has been 
isolated from the urine of pregnant mares. 1 -5 gm. of 
the purified hormone were obtained from 52 tons of 
urine. It is a ketone of the composition C| B H 10 O S . 

Melbourne 

Royal Society of Victoria, Oct. 13. C. Oku : Aus¬ 
tralian Ktaphylinidee. Alan Ooulson : Diabase rocks 
at the You Yangs near Geelong. Boulders of diabase 
are recorded from this locality; when examined 
microscopically they show uralitisation of a similar 
character to that of the epidiorite at Ceres and Dog 
Rocks ; it is probably of Cambrian (Heathcotion) 
age. The occurrence lies in an axial line passing 
through the Colbinabbin Range, Mount William and 
Ceres. Alan Cotjlson : The older volcanic and 
Tertiary marine series at Curlewis near Geelong. This 
series of basalts and tuffs underlies Tertiary marine 
clays and limestones of a probable Jonjukian ago. 
Faulting and folding have affected the area and are 
illustrated in plans and sections of tho beach and 
cliffs at Curlewis. Cause of earth movements not 
apparent, but are tentatively correlated with the (?) 
newer Pliocene tectonics of the Geelong district. W, 
M. Holmes : The Momington earth tremor of Sept. 
3, 1932. The brief duration of this earth tremor did 
not pormit the identification on the seismogram of the 
various phases of the earth waves with any degree of 
accuracy. The epicentre was therefore determined 
by two hundred replies received from a questionnaire 
prepared on a basis of the modified Meroalli scale of 
intensities. A numerical value was assigned to each 
locality, and lines and bounding areas of equal 
intensity were drawn on the map. These lines 
indicated an epicentre at 38° 16' S. and 146° E., a 
position west of Momington in Port Philip Bay. 

Rome 

Royal National Academy of the Lincei: Communica¬ 
tions received during the vocation. G. A. Crooco : The 
stability of ‘instrumental* flight. The problem of the 
stability of an aeroplane in ‘blind' flight may be 
defined by three equations treating of the perturbed 
motion of the baricentre, and by three 'instrumental' 
equations controlling the perturbed motion about the 
barioentre. G. Armellint : Some theorems on the 
problem of two bodies of decreasing masses, Q. 
Majorana : A new photoelectric experiment. When 
exposed to the action of an intense pulsating radiation, 
very thin sheet metal undergoes an appreciable in¬ 
crease in its electrical resistance which does not appear 
to be due solely to the thermal action of the light. 
The results of experiments with silver thin enough to 


show a distinct blueish transparency indicate that, 
under the conditions mentioned, the resistance of the 
metal is subject to pulsation, tho mean value being 
somewhat greater than that observed in the absence 
of the light. T. Boogto : The curvature of lines of 
varieties. Various relationships—some of them not 
previously observed—between the curvature and tor¬ 
sion of a geodetic and the curvature of one of its plane 
projections, are deduced. H. Chafibo : The transplan¬ 
tation of the parallel transport. L. Laboocetta : 
The effective integration of discontinuous functions 
(2) : Reduction to normal types and fundamental 
integrals. All ordinary discontinuous functions may 
be reduced, without altering the value of their 
integrals, to certain fundamental types which admit 
of oasy integration. G. Lampariello : The equation of 
the transverse vibrations of an elastic rod supported 
at its ends. W. S. Urbanski : The integration of 
Hamilton’s equations for infinite time. V. Hlavaty : 
Differential projective invariants of a curve in the pro¬ 
jective space P n ~i (u- — or >3). B. Seqre : The condi¬ 
tions for the regularity of a linear system of forms. 
M. Cimino : The laws of the areas of an Einstoinian 
motion considered in ordinary Euclidean space. G. 
Agamennonk : The supposed repercussion, at the 
antipodes, of the eruption of Krakatoa in 1883. R. 
Einaudi : Magnetic behaviour of the oxygen molecule. 
The magnetic behaviour of the oxygen molecule in 
fields of the order of magnitude of 10* gauss is studied 
theoretically, and the results of experiments by 
Sohnurmann on magnetic deviation are found to be 
justified on theoretical grounds. P. Stranko : Tho 
unitary theory and absolute geometrisation. G. C. 
Wick : The motion of an electron in a crystalline 
lattice. Taking into account the resonance forces due 
to the identity between a conducting electron and the 
bound electrons of the lattice, the energy levels of an 
electron in a lattice are calculated as a first approxi¬ 
mation. A relative maximum of the energy for zero 
velocity of tho electron is revealed. C. Antoniani and 
F. Zanelli : Investigations on the cholesterol of the 
human brain. The molecular magnitude anti the per¬ 
centage composition of human cerebral cholesterol 
are the same as those of biliary cholesterol. Whether 
obtained from the foetus or from the adult, the 
cholesterol of the brain and certain of its derivatives 
exhibit slightly higher melting points than the 
product from the bile, and similar differences are 
observed in the specific rotation. These results are 
not, however, regardod as evidence of the non¬ 
identity of the two cholesterols. A. Bakoni : Lithium 
alloys. (1) Thermal and X-ray analysis of the 
system lithium-tin. The diagram of state derived 
from tho thermal analysis indicates tho exist¬ 
ence of the three compounds, Li 4 Sn (M.P. 684°), 
Li*Sn, (M.P. 483°) and LiSn 4 , and of three eutoctic 
points at 468°, 320°, and 214°, corresponding re¬ 
spectively with 36, 68, and 94 per cent (atomic) of 
tin. The X-ray analysis permits of the identification 
of the compounds LiSn 4 and Li t Sn t , but the photo¬ 
grams obtained by the powder method do not allow 
the structures of these compounds to be calculated. F. 
Scarsblla : The diffusion of the strata with Poaidono - 
mya alpina in the Central Appennines. A. Cavinato : 
Thermal expansion in crystals and Hatty’s law. The 
validity of Hatty's law for a orystal expanded by heat 
is demonstrated. B. Monthrosso : Cirrepedologioal 
studies (9). Anaarobiosis in Chthamalus stellatua 
Ranzani. Gabriella Pastega : Power of recovery 
and growth of the cyclopean eyes of ‘lithium’ embryos 
of Bona esculenta. 
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Forthcoming Events 

Monday, Jan. 16 

Royal Geographical Society, at 5. Dr. L. J. Spencer : 
“Meteorite Craters as Tojxjgrapfrical Features of the 
Earth's Surface”. 

King’s College, London, at fi.—Prof. G. Temple : “The 
Principle of the Quantum Theory”. 

University College, London, at 5.- Dr. L. E. Bayliss : 
“The Respiratory Kunetions of the Blood” {succeeding 
lectures on Jan. 20, 23 and 27). 

Tuesday, Jan. 17 

Royal Institution, at fi.lfi.—Prof. J. C. McLennan : 
“Low Temperatures and Low Temperature Phenomena” 
(succeeding lectures on Jan. 24, 31, and Feb. 7). 

Wednesday, Jan. 18 

University College, London, at fi.30.-H. M. Adams: : 

“Bibliography in Cataloguing”. | 

Royal Society ok Arts, at ft.—Olaf F. Bloch : “Recent j 
Developments in Infra-Red Photography”. j 

RoyalMicroscopk alSocjkty, at fi.3(L- (Annual General 
Meeting). Mr. Conrad Beck (Presidential Address): 
“Microscope Illumination with Transmitted Light”. 
Royal Meteorological Society, at. 7,40.—(Annual 
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The Arts in Industry 

nnHE view that mass production neoessarily 
tends to a mechanisation of industry and 
society, although stoutly challenged by such 
leaders of industry as Mr. Henry Ford and Mr. 
E. A. Filene, finds sufficient support to emphasise 
the importance of recent surveys of the position 
of industrial art in Great Britain. Indeed the fact 
that Mr. Ford and Mr. Filene base much of their 
argument on the opportunity afforded by increased 
leisure for developing the arts to some extent 
accentuates the importance of a critical examina¬ 
tion of the position of art in relation to industry, 
and necessitates some effort to determine whether 
or not under modem industrial conditions mass 
production involves so little intelligence or crafts¬ 
manship in its processes that the outcome is the 
staffing of industry mainly by cheap people of low 
intelligence. If, indeed, such is the necessary 
consequence of power production, the mechanisa¬ 
tion of society may be too high a prioe to pay for 
the advantages which mass production confers. 
Ruakin’s picture of the industrialisation of England 
has to-day an application and a validity which is 
far from being confined to the significance which 
he first attached to it: “Unless you provide some 
elements of beauty for your workmen to be 
surrounded by, you will find that no elements of 
beauty can be invented by them.” 

It would be unfair to charge modem industry, 
in spite of mass production, with indifference to 
sssthetic considerations. Attention has already 
been directed to the relations of art and industry 
in the important reports issued in recent years by 
the Balfour Committee on Industry and Trade. 
In “Factors in Industrial and Commercial Effi¬ 
ciency” the Committee points out that the difficult 
problems of art and design which have emerged 
from the disturbing and sometimes disastrous 
effect of mechanisation, with its sub-division of 
employment and mass production, on industrial 
art by breaking up the old craft traditions, revolu¬ 
tionising technique and severing or weakening the 
dose relations which previously existed between 
designer and executant, have soaroely yet been 
fully fooed. Since success in international com¬ 
petition depends more and more on quality of 
output, an adequate solution of these problems is 
of critical importance to the position of British 
trade. 

A survey- of the present position of British 
industries in respeot of industrial art contributed 
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to the same report by the British Institute of 
Industrial Art stresses the opinion that modem 
tendencies in certain trades to sever design from 
manufacture and to rely unduly on foreign sources 
for the former involve serious danger to the well¬ 
being of British industries and art. The survey 
was limited to the position of industrial art in 
relation to productive industry, but the growing 
gap in modem industry between the original 
producer and the ultimate consumer makes its 
position in relation to the distributive trades 
likewise of crucial importance. The final report 
of the Committee on Industry and Trade similarly 
confined its observations mainly to productive 
industry, expressing the opinion that the situation 
was far from satisfactory in view of the vital 
importance of fine design and workmanship in 
maintaining and enhancing the reputation and 
attractiveness of many classes of British products. 

A good deal of similar evidence was in existence 
on the relations of art and industry when in 
July 1931 a Committee was appointed by the 
Board of Trade under the chairmanship of Lord 
Gorell on the production and exhibition of articles 
of good design and every-day use. The report of 
this Committee was published in March 1932 but 
its excellent recommendations are still awaiting 
aotion, and this hiatus appears to be partly 
responsible for prompting a recent suggestion by 
Mr. J. A. Milne, in his inaugural address to the 
Royal Society of Arts on beauty in industry, for 
the establishment of a ministry of fine arts. Mr. 
Milne urged that reasons of economy have weak¬ 
ened all the recent tentative Government efforts to 
deal with this important subject and that, without 
effective financial backing such as a ministry of 
arts could supply, there was little prospect of 
improvement. 

The terms of reference of the Gorell Committee, 
like the pleadings of Mr. Milne, recall the arguments 
of John Ruskin, one of the pioneers of the move¬ 
ment in the latter part of the nineteenth century 
to foster healthier relations between creative 
design and craftsmanship, and in particular his 
assertions that the wisdom of art consists in its 
unselfish devotion to the service of men, and that 
art does its duty “in completing the comforts and 
refining the pleasures of daily occurrence and 
familiar service 0 . The chief recommendations of 
the Committee ore indeed concerned with the 
promotion of exhibitions of industrial art organised 
to improve the taste of designers, manufacturers, 
distributors and the general public by the display 


to the best advantage of beautiful modem manu¬ 
factured goods, due regard being paid to the 
purchasing power of the householder of moderate 
means. The establishment of a central body with 
executive powers, responsible for suoh exhibitions 
and in close association with the Department of 
Overseas Trade, the enlistment of the support of 
local art museums, and the oo-ordination of the 
activities of the British Institute of Industrial Art 
with those of the new national organisation, are 
all recommendations directed to this end. 

The above proposals are perhaps those which 
are most likely to involve direct expenditure and 
which Mr. Milne had ehiefiy in mind in hiB appeal 
for a ministry of fine arts. No less significant, 
however, than a new exhibition policy are other 
concurrent measures of general policy advocated 
by the Committee. Prominent among these is the 
initiation of steps to terminate the divorce of ‘fine* 
and ‘industrial’ art and “to secure that numbers 
of the leading and most promising artists and 
craftsmen of the day should be encouraged to 
turn their energies into the industrial manufactur¬ 
ing field and that they find there as secure, re¬ 
munerative and honoured a career as in painting 
and sculpture”. The report continues in words 
which will have a familiar ring to scientific workers : 
“UnleBS first rate industrial work by artists reoeive 
national recognition in future to the same extent 
as the best work in the field of painting and 
soulpture many of the best artists will oontinue 
to avoid an industrial career”. 

Closely related is the question of the improve¬ 
ment of art education of the country, itself, which 
is one aspect of the general problem of improved 
and closer relations between education and 
industry and as such falls within the pqrview of 
inquiries recommended to be undertaken through 
the British Institute of Industrial Art. It is clear 
that much remains to be done in order that 
teachers and students in art schools should have 
a clear conception of the requirements of industry, 
and industrialists a first-hand knowledge of these 
schools. 

While, however, these measures should help to 
promote the supply of competent designers and 
artists, the question of demand must not be over¬ 
looked. The supply is unlikely to be adequate in 
either quality or quantity unless the demand for 
such services is sufficiently widespread and the 
appreciation awarded them sufficiently generouB 
either in remuneration or status. From this point 
of view it is essential that the nation should, as 
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urged by the Qorell Committee, face, in the public, 
secondary and elementary schools the problem of 
making the understanding and enjoyment of 
beautiful things an essential part of the day-to-day 
life of the school. It is only from the vision and 
training thus imparted that we can expect either 
in leisure or working hours a general level of 
artistic judgment and appreciation sufficient to 
resist any untoward effects of mass production. 

It is indeed here that we touch on the funda¬ 
mental problem which even in the Goreil report 
scarcely receives expression. Valuable as are the 
results already attending what is generally known 
as the ‘arts and crafts movement’, in the main the 
products of this movement have scarcely been 
within the regular purchasing power of consumers 
of moderate moans. The movement has largely 
been concerned with the encouragement of handi¬ 
craft and has not penetrated the processes of 
modern industry. A reversion to handicraft oould 
not solve the problem of beautifying articles of 
common use within the purchasing power of the 
ordinary consumers and the technique of handi¬ 
craft differs fundamentally from that of industrial 
manufactures. It is this field which has now to 
be oaptured for art. We have to face the task of 
expressing beauty in the materials and products 
and processes of modem industry even undor the 
conditions of mass production. The production of 
goods in quantity is not necessarily a bar to the 
production of articles intrinsically beautiful. Mass 
produced goods commonly lack artistic merit 
because insufficient attention has been devoted to 
the design, to the materials of which the product 
is made or the purposes to which it is to be put— 
in a word, because the manufacturer has been 
oonoemed more with imitating the past than dis¬ 
covering new methods of artistic expression for his 
new powers and materials. 

The reports to whioh we have directed attention 
pose fundamental problems whioh even in days of 
financial stringency cannot be shelved. For certain 
aspects of them the scientific worker himself must 
acoept responsibility, and it is indeed only as he 
works in closer alliance with the designer and 
artist that we can hope for a full solution. Soienoe 
has once more set mankind the task of harnessing 
new foroes not merely to utilitarian but also to 
esthetic purposes, and in the advent of an age of 
leisure the latter assume even greater importance. 
The man of scienoe has much to contribute to the 
full understanding of the properties of the materials 
of industry and the processes by whioh they are 


worked. The artist has to transmute the material 
and the processes so that the outcome may be a 
product whioh ministers to man's artistic and 
aesthetic needs as well as to his material needs or 
oomforts—‘'beautiful and quaint in design but 
also adapted for every day service and decorous 
in humble and secluded life". The Goreil Com¬ 
mittee in its report does well to stress that note 
of service upon whioh both art and soienoe depend, 
in which they have their strongest common bond 
and most splendid spur of rivalry in their contri¬ 
bution to the amelioration of the human race. 


A Vanished World 

Biographical Fragments. By Sir Arthur Schuster. 
Pp. xiii-j-268 -f8 plates. (London: Macmillan 
and Co., Ltd., 1932.) 10s. ftrf. net. 

HE world of 1851, the birth year of Arthur 
Schuster, differed almost toto caelo from the 
age which has witnessed the publication of these 
biographical fragments. Posting os a means of 
travel was not altogether a thing of the past; 
the electric telegraph was still a novelty ; the 
telephone had not yet appeared upon the scene. 
In the England of that era, shopkeepers in the 
capital still lived over their shops ; merchants 
drove into the city in horse-drawn carriages, or 
rode in on horseback ; for sixteen years to come 
malefactors were strangled outside Newgate in 
the presence of roaring crowds. 

Of this civilisation, Frankfort, Schuster’s birth- 
plaoe, was a fascinating microcosm. The con¬ 
federacy of German States which ensued on the 
break-up of the Holy Roman Empire had its Diet 
located at Frankfort, which in consequence took 
on something of an international character. On 
the outbreak of the war between Austria and 
Prussia in 186ft the city declared its neutrality 
but nevertheless had to submit to the entry of the 
triumphant Prussian troops; and Sir Arthur, 
from first-hand knowledge, draws a most graphic 
picture of this vanished world with its clanking 
dragoons, its whispering statesmen and ambassa¬ 
dors and, towering over all, the vast figure of 
Bismarck, then in his most arrogant Blut-und- 
Eisen mood'. 

Schuster tells us, too, something of his school¬ 
days in Frankfort, of his life as a student at 
Geneva and of his early days in England when, 
despite his longing for a scientific oareer, he found 
himself, an apprentice in the firm of Schuster 
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Brothers, copying letters and checking accounts 
in their offioe in Sackville Street, Manchester. 
It is not without a smile, too, that we read of the 
house taken by his father at Lytham under the 
impression that that homely Fylde seaside village 
was the Nice of England. A scientific career 
being decided upon, he gives us some account of 
the Quay Street period in the development of 
Owens College, of his wander-years, and of the 
circumstances that led to his taking charge of the 
eclipse expedition to Siam in 1874. Of this 
expedition and of its sequel, a journey through 
India, we have a most interesting and vivid 
account, and then, when we are looking forward 
to the tale of that splendid outburst of activity 
which marked Schuster’s tenure of the chairs of 
applied mathematics and of physics at Owens 
College, the curtain rings down on the main theme, 
and the remainder of the book is concerned with a 
series of episodes and a number of admirably 
drawn sketches, which appeared originally in 
Nature under the title “Biographical Byways”, 
of eminent men of science of a generation that 
has gone. 

The fragments that fall from Sir Arthur’s table 
provide better fare than many another man’s 
banquet, and we are most fortunate in possessing 
these skilfully etched portraits, giving life to many 
a personality otherwise but the shadow of a name. 
We see Henry Wilde, one day telling Schuster 
that he was unfit to be a university professor, the 
next day making amends for his hasty words by 
a present of hothouse grapes ; Joule, receiving 
his manuscript rejected by the Royal Society, and 
envisaging a committee of rejection who should 
say “What good can come out of a town where 
they dine in the middle of the day” ; and Balfour 
Stewart, of whom Sir Arthur gives a most sym¬ 
pathetic and understanding account, remarking 
“every billet has its bullet”, after reading a letter 
from the Principal of the College in which the 
sting was distinctly in the tail. Leverrier, Boltz¬ 
mann, Kirchhoff, Bunsen, Weber, Helmholtz, 
Reynolds, Stokes.... it is a remarkable gallery, 
and we are very much in Sir Arthur’s debt for 
these studies sketched with both kindliness and 
insight; specially valuable are the accounts of 
Wilde, Stewart, Boltzmann, and Reynolds. 

But we miss the story of Joule’s Stone 
Ales 1 

Of the minor episodes, the tale of the thief and 
the barograph is not without human and scientific 
interest. A worker in the laboratory missed ooins 


from the pocket of a coat which he left hanging 
overnight. Suspicion fell on a charwoman and a 
night-watchman, who visited the room at different 
times, A decoy coin was left in the coat pocket, 
so arranged that its removal would break a simple 
circuit and cause the pen of the barograph to 
make a jerk in its time record. The experiment 
was completely successful; the honour of the 
charlady was vindicated ; and the peccant (and, 
we trust, repentant) figure of the night-watchman 
vanishes into the mists of forty years ago. 

We close the volume with regret; not the least 
valuable of the impressions which have remained 
is that of the author himself, a great genius, 
versatile, kindly, humorous, and charitable ; one 
who has seen much, and suffered not a little ; who 
has followed the scriptural injunction to prove 
all things, and hold fast to that which is good. 
May we express the hope that he will find himself 
able to unfold to us the story of the development 
of the Manchester sohool of physics—a story 
which none can tell as he can, and in which he 
himself has played so great a part ? 

Allan Ferguson. 


Invertebrates 

The Invertebrata : a Manual for the Use of Students, 
By L. A. Borradaile and F. A. Potts. With 
Chapters by Prof. L. E. S. Eastham and J. T. 
Saunders. Pp. xiv + 046. (Cambridge : At the 
University Press, 1932.) 25a. net. 

HIS volume has been prepared for the use of 
students who have completed a year’s study 
of zoology and are entering upon an advanced 
course. The book opens with an admirable intro¬ 
duction to the study of the structure and biology 
of the Protozoa, after which follows the systematic 
consideration of the four main sub-divisions, in¬ 
cluding a scheme of classification and references 
to the special points exhibited by representative 
examples. This chapter is especially praiseworthy 
for the attention devoted to free-living forma. 
The student tends to stress the parasitio Protozoa 
and this account provides a most useful corrective, 
and he who reads and digests this chapter of 109 
pages will have acquired a sound and balanced 
basis of knowledge of the Protozoa. 

A brief aocount of the sub-kingdom Parazoa 
(Porifera) follows and the rest of the volume is 
devoted to the invertebrate Metazoa and to two 
sub-phyla of the Chordata—the Enteropneusta 
and the Tunioata. For each of the more important 
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phyla or sub-phyla a concise definition is given 
and is followed by observations on the general 
structure and development; the sub-divisions are 
defined, a representative example is usually de¬ 
scribed and references made to other genera which 
serve to illustrate special points in anatomy, life- 
history and biology. 

The chapters on Crustacea (85 pp.) and insects 
(60 pp.) may be mentioned for their excellent 
treatment of the subject and for the quality of 
the illustrations. 

The author of the chapter on Nematoda, in a 
brief discussion on the systematic position, holds 
that the simple structure of the nervous and 
muscular systems and the absence of vascular 
system are signs of a lowly origin and not of 
degeneration, and that there is no real connexion 
between these worms and the Arthropoda. He 
points out that the Nematoda present no signs of 
segmentation or appendages, the cuticle is of an 
entirely different chemical nature in the two phyla 
and the loss of cilia in the Nematoda is certainly 
secondary. 

The text is supported by well-chosen illustra¬ 
tions, mostly in line, many of which are either 
original or are drawn from recent memoirs. The 
figure of the larva of Echturus , from Hatschek, 
which shows the septa of transitory segments, 
would have been better replaced by one of Baltzer’s 
representing the mesoderm as unsegmontod, as it 
appears actually to be. 

The work has been carefully planned and the 
authors have been at great pains to arrive at a 
fair balance of its principal parts. They state 
that the choice of examples has been difficult and 
that they have not been ablo to include all they 
could have wished. The omission of the Mesozoa 
iH probably justifiable, but whether for example 
Gordius with its interesting life-history should 
have been entirely ignored is more doubtful. 
The authors have imposed on themselves a 
restriction in extent of the text which in places 
is rather severe, for example, the Hydrocorallineo 
are dealt with in twenty lines, the Gephyrea in 
twenty-three and the Phoronidea in a dozen lines 
of text (but for each group there are also one or 
two illustrations with adequate legends), and of 
the Heteropoda only Pterotrachea is mentioned 
and of the Pteropoda only Cavolinia. It is, of 
course, recognised that to bring an account of the 
Invertebrata within the eompass of a single volume 
of 600 pages compression is necessary, and it must 
be admitted that the authors have dealt on the 


whole judiciously with the conflicting claims for 
space of the different groups. 

Errors are remarkably few and unimportant, 
and the proof-reading has been effective so that mis¬ 
spellings are very scarce. It should, however, be 
noted that Ancylostoma , not Ankybstoma , is the 
officially recognised form of this generic; name. 
The authors are to be warmly congratulated on 
a work which is concise, accurate and adequately 
illustrated, and is a compendium of the most 
significant knowledge on invertebrates. 


A New Surrey Flora 

Flora of Surrey : being an Account of the Flowering 
Plants , Ferns and Characece , with Notes on the 
Topography , Climate and Geology, and a History 
of the Botanical Investigation of the County. By 
C. E. Salmon. Edited by W. 11. Pearsall. Pp. 
688. (London : G. Bell and Sons, Ltd., 1931.) 
42a. net. 


ALL those interested in British plants will 
welcome the appearance, after so many 
years’ delay, of this new “Flora of Surrey”. At 
the end of last century, W. H. Beeby was working 
at a new “Flora” of the county, but he did not 
complete his project and, in 1908, handed his 
manuscripts over to the late C. E. Salmon. His 
untimely death unfortunately prevented Salmon, 
in turn, from finishing the “Flora” and the volume 
now appears under the editorship of Dr. W. H. 
Pearsall, who is responsible for the introductory 
chapters and about one-third of the genera. The 
greater part of the work, however, is Salmon’s, 
and the volume, with his portrait as a frontispiece, 
will remain as a lasting memorial to his unrivalled 
knowledge of the British flora. 

There are excellent introductory chapters on 
the topography, climate, geology and botanical 
history of the county, together with a very full 
list of the authorities consulted. The “Flora” 
itself is, on the whole, admirably arranged, and 
especially valuable are the taxonomic notes and 
personal observations at the end of many of the 
species entries. It seems, however, an unnecessary 
waste of space to quote pre-Linnean names under 
each species ; sometimes these occupy two or three 
lines and do not add to the value of the work. 
Under Polygala there is a reference to an appendix 
containing a key to the British species; no 
such appendix appears, however, to be in the 
volume. 
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The botanical value of the “Flora”, as was to 
be expected from the authorship, is considerably 
greater than that of many works of a similar kind. 
Full treatment is accorded to critical genera and, 
in most cases, their distribution in the county is 
worked out in detail (for example, Batrachian 
Ranunculus , Viola , Epilobium , Rubvs, Rosa , etc.). 
A useful feature is the constant reference to the 
literature of difficult groups. It is to be regretted, 
however, that these references do not include 
work on experimental and genetical lines as well 
as purely systematic papers. Under Erophila, for 
example, the work of Rosen and Winge might 
have been mentioned as well as that of Jordan ; 
and under Hieracium there is no reference to 
Ostenfeld’s researches on the apogamy of the genus. 
In omitting work of this type an opportunity has 
been missed of bringing into closer touch the old 
and the new schools of taxonomy. Unless this can 
be done, no further advance in our knowledge of 
the British flora is possible. 

This, however, is a general criticism, applicable, 
unfortunately, to a great deal of the work on the 
British flora during the last thirty years, and does 
not prevent the volume from being one of the 
most attractively produced and valuable of our 
county ‘floras’, The illustrations of places of 
botanical interest in the county and the two maps 
add considerably to its interest, and also, unfor¬ 
tunately, to its price, which is surprisingly high, 
even for a work of such limited circulation. Dr. 
Pearsall is to be congratulated on bringing to 
successful completion a work which has passed 
through so many vicissitudes during the last forty 
years. 

Practical Organic Chemistry 

Laboratory Methods of Organic Chemistry , By 
L. Gatterrnann. Completely revised by Heinrich 
Wieland. Translated from the Twenty-second 
German Edition by Dr. W. McCartney. Pp. 
xvii+410. (London : Macmillan and Co., 
Ltd., 1932.) 17*. net. 

This is one of the classic textbooks of the organic 
chemist; there can be few who have not made 
use of it at the beginning of their manipulative 
training even in Great Britain, and the reviewer 
can plead guilty to struggling with the first edition, 
dated Heidelberg, August, 1894, in the original 
German in his student days. In issuing the 
nineteenth edition from Freiburg in 1925, H. 
Wieland, the successor to Gatterrnann, emphasised 
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the fact that the equipment which sufficed during 
the last three decades has now become insufficient 
for those who desire to work at present-daj' 
problems, so that in rewriting the book the 
theoretical and practical requirements have been 
deliberately increased. We now have the twenty - 
second edition dated from Munich in July, 1930, 
with the English translator's date of April, 1932, 
which shows many changes, all directed to place 
the student in contact with modern fields of 
inquiry. Thus, two enzyme preparations have 
been included, and a biochemical flavour, showing 
the trend of the times, is also imparted by the 
preparation of natural compounds, such as fur¬ 
fural, glucose, arginine, nicotine, h%min and the 
constituents of bile. 

The number of preparations is, of course, in 
excess of what any student can complete in his 
course of about a year’s training—in Munich it 
is usual for the student to carry out fifty to sixty 
preparations, as well as some six or eight from 
the original literature. The translation into 
English appears to be well made ; and. this new 
edition will be welcomed by students of practical 
organic chemistry unfamiliar with the German 
language. Serious students ought, however, to work 
through such a hook in the original German— in 
no other way can they obtain so easily the essential 
knowledge of the construction and vocabulary of 
chemical German, 

It would be attractive to use the first and the 
newest editions as the basis for moralising on 
the advances in organic chemistry during thirty- 
six years and on the method of teaching it, but lack 
of space prevents this being done here. At least 
it is more important to-day than ever that the 
worker must be a practical manipulator of the 
highest skill; and Gattermann’s course of work 
is admirably designed to attain that end. 

E.F.A. 

On the Roof of the Forest 

A Naturalist in the Guiana Forest. By Major 

R. W. G. Hingston. Pp. xiii + 384 + 16 plates. 

(London: Edward Arnold and Co., 1932.) 

18s. net. 

HE treetop canopy of the Amazons forest 
has always attracted the attention of 
naturalists ; but hitherto the difficulties of explora¬ 
tion in this ‘forest above the forest’ have been 
thought to be almost insurmountable. The 
success of Major Hingston and his colleagues of 
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the Oxford University Expedition to Guiana was 
due, not only to good organisation but also to 
perseverance and enterprise. Most of the party 
were young and with no previous experience of 
the tropics ; and it says much both for the fine 
discipline of modern youth and for the wisdom of 
their leader that they lived successfully under 
canvas for months, thus disposing once again of 
the old idea of the dangers of camping in the 
jungle. In fact, such was the excellent organisa¬ 
tion that we are told : “We always if wo wished it 
could have a hot bath daily, and wo always had 
our meals off a clean tablecloth.” 

The book is made up rather unevenly of two 
parts. The first, which contains an account of the 
general work of the expedition, is the most 
interesting and contains vivid descriptions of the 
forest, which, unlike the perorations of some 
other writers on the subject, never flush to ‘precious 
purple’. The story of the attempts to establish a 
footing in the treetops makes exciting reading. 
Rather surprisingly, the arboreal ants and bees 
did not prove so ferocious as anticipated ; and the 
rope-throwing rockets and other apparatus wore 
less efficacious than the more primitive methods 
of the climbing Indian. Observation posts were 
planted as high as 120 feet; and the records 
obtained demonstrated what had previously been 
only suspected, namely, the well defined vertical 
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distribution of life in the trees. For example, it 
was found that moths dominated the night fauna 
of the forest at ground level, and Hemiptera in 
the treetop roof. There remains a rich field for 
investigation into the different ecological factors 
—light, humidity, etc.—which condition animal 
life in the various zones. 

The second part of the book, which deals with 
specific observations chiefly on the protective 
devices of spiders and caterpillars, is grafted a little 
clumsily on the first. Major Hingston is a whole¬ 
hearted believer in the mimicry theory, and he 
gives here a number of instances that came under 
his notice in Guiana. Most of them arc new, all of 
them arc interesting, but the section on spiders’ 
snares overweights the book a little and would be 
better if abridged. Mimicry, having held the field 
for years against assaults on the theory of natural 
selection, has recently been sharply challenged ; 
and new instances, if they are to help the case, 
must be beyond cavil. From this point of view 
the example of the Ascalaphid on p. 281 
is of doubtful value, and that of Laternaria 
with its ‘alligator-like’ head never seems very 
convincing. 

The book is illustrated by some excellent lino 
drawings of the devices that the author describes ; 
and by some adequate, though not outstanding, 
photographs of the forest. M. D. B. 


Short Reviews 


(1) Patents , Trade Marks and Designs: their 
Commercial Aspect and Development. By Charles 
Waldron Thomas. (The Nutshell Series, Vol. 1.) 
Pp. 88. (London : Ooean Publishing Co., 1932.) 
4 s. M. net. 

(2) British Patents and Designs Statutes as Amended 
and Consolidated to 1932. With an Introduction 
and Index by H.J.W. Bliss. Pp. viii +126. (Lon¬ 
don : Stevens and Sons, Ltd., 1932.) 4 s. 6d. net. 

(1) This book is remarkable, and probably unique, 
for its admirable advice on the business details 
connected with the exploitation of inventions from 
the point of view of the inventor. It gives an 
excellent summary of patent law and procedure, 
adequate to the needs of an applicant for a patent 
who is prepared to employ a patent agent, and 
this part of the book takes cognizance of the 
changes introduced by the Patents and Designs 
Act, 1932. Of considerably greater interest, how¬ 
ever, is the astute advice, characterized by much 
worldly wisdom, given by the author on the com¬ 
mercial aspect of inventing. The limits of the 
advantages to be gained by mass production, the 
question of price, advertising, the characteristics 
of mail-order sales, are some of the topics on which 


light is shed. The author is something of a psycho¬ 
logist, as when he utters the warning : “Unfortu¬ 
nately the personal friends of inventors are apt 
to praise any invention out of friendship. . , 

Sir Richard Gregory contributes an interesting 
foreword in which he discusses some famous 
patonted and unpatented inventions. 

(2) This comprises the various patents and designs 
acts now in force, in consolidated form, together 
with an alphabetical index to their subject- 
matter, references being to sections of the con¬ 
solidated acts ; and also a summary, arranged 
alphabetically on the basis of subject-matter, of 
the ohanges introduced by the Patents and 
Designs Act, 1932. 0. W. H. 

Die mitogenetische Strahlung , zugleich zweiter Band 
der u Prbbleme der Zellteilung". Von Prof. Dr. 
Alexander Gurwitsch. Unter Mitwirkung von 
Lydia Gurwitsch. (Monographien aus dein 
Gesamtgebiet der Physiologie der Pflanzen und 
der Tier©, Band 25.) Pp. ix + 384. (Berlin : 
Julius Springer, 1932.) 33.80 gold marks. 
During the past decade, the writings of Gurwitsch 
and others have made biologists familiar with the 
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conception of mitogenetic rays, that is, radiations 
emitted from one organic body which stimulate 
or increase the rate of mitosis in another. The 
latter biological object is called the detector, and 
the process of stimulation is known as a mitogenetic 
effect. Biologists are, however, not yet convinced 
of the nature or even of the existence of mitogenetic 
rays. 

The present volume explains the methods and 
instruments used in such experiments and dis¬ 
cusses the results, especially in their biological 
aspects. The book is divided into three parts, 
dealing respectively with the physics and chem¬ 
istry of mitogenetic rays, their occurrence in the 
economy of organisms, and the various biological 
aspects of the ‘mitogenetic effect*. These rays are 
believed to be produced by bacteria and yeasts 
as woll as the meristems and phloem of higher 
plants, while other tissues are thought to produce 
them after wounding or necrobiosis. Experiments 
also described are supposed to show their produc¬ 
tion by animal embryos, tissue cultures, blood, 
ciliated and nerve cells, and numerous experiments 
with carcinomata are set forth. Since the proof 
of an induction or mitogenetic effect depends 
upon the counting of the relative frequency of 
mitotic figures in the exposed tissue, the difficulty 
of proving even a single ease will be clear. 

The real nature of these effects remains to be 
proved, but anyone interested in the subject will 
find the experimental work well summarised in 
this volume. R. R. G. 

Medieval Faith and Fable. By the Rev. Canon 

J. A. MacCulloch. Pp. 345. (London, Bombay 

and Sydney : George G. Harrap and Co., Ltd., 

1932.) 15#. not. 

In “Medieval Faith and Fable” Canon Mac¬ 
Culloch deals with various aspects of religious life 
and thought in the Middle Ages, regarding them 
as a student of folk-lore and comparative roligion 
rather than as a theologian. It is generally 
recognised that the rank and file of the early 
Christian Church retained many of their pagan 
beliefs ; while popular observance of ecclesiastical 
feasts and festivals often was allowed to incor¬ 
porate a considerable element of an earlier ritual. 
This, however, is not all. The doctrine of the 
early and medieval Church was itself in many 
respects an assimilation of conceptions derived 
from the religions which preceded it. 

Canon MacCulloch, bringing his extensive know¬ 
ledge of elder faiths and folk-lore to bear upon the 
Middle Ages, here shows to what extent the 
elements of paganism may be detected as surviving 
in the medieval view of such matters as fairies, 
the supernatural mistress or wife, demons, the 
cults of the Virgin and the saints, the Host, 
miracles and so forth. One of the most interesting 
and informative of his chapters deals with medieval 
heresies, which, when regarded from the point of 
view taken here, throw much light on the witch¬ 
craft belief and persecutions, a subject which the 
author reserves for future treatment. Canon 
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MaoCulloch’s knowledge of his subject is encyclo¬ 
paedic. He wastes little time on theory, but gives 
his readers facts in full measure, not to say 
running over. 

The Atomic and Molecular Forces of Chemical and 
Physical Interaction in Liquids and Gases , and 
their Effects. By Prof. R. D. Kleeman. Pp. 
vii -f 133. (London : Taylor and Francis, 1931.) 
10#. fid. net. 

The difficulties inherent in the task of giving a 
coherent theory of the fluid state of matter are 
illustrated in this volume, in which Prof. Kleeman 
discusses the nature of the law of force between 
the atoms and molecules of liquids and gases. 
The physical and chemical properties of fluids 
must evidently be conditioned by this law, but 
since the molecules may be in rotation, the law 
must necessarily be eomplicated in character. 
The law can, however, be shown to possess some 
general functional properties that hold approx¬ 
imately. Prof. Kleeman points out an important 
property of the force exerted by an atom, namely, 
that it is measured by the square root of the 
atomic weight. 

The volume contains at least 175 equations, 
some theoretical, some purely empirical, and some 
of a hybrid character. How many of the equations 
in the latter classes will survive critical examin¬ 
ation it is difficult to say. Prof. Kleeman has done 
a useful piece of work in collecting this material 
but much original investigation, probably on 
quite new lines, is still required before satisfactory 
theoretical conclusions can be reached. 

The Neural Energy Constant: a Study of the 
Bases of Consciousness. By John Bostock. 
Pp. 178. (London : George Allen and Unwin, 
Ltd., 1931.) 6#. net. 

Dr. Bostock advances a theory that “the nerve 
energy engaged in consciousness is a constant 
quantity”. It cannot be said that he makes out 
a good case in support of his theory. His diagrams 
are like so many of those produced by writers on 
psychology, probably best understood by himself. 
There is a number of irritating spelling mistakes 
and grammatical errors, which should have been 
eliminated. The statement * ‘fortunately for 
science this region [the thalamus] is very frequently 
the site of small hemorrhages” is inaccurate. 
The thalamic syndrome is distinctly rare. What 
is deacribod in the text as the occipital lobe is 
figured on a diagram as the decipital lobe. The 
old proverb “when in doubt sleep on it”, does not, 
as the author would have us believe, mean that 
some mental process full of wisdom takes place 
during sleep, but simply that on thinking a 
question over more carefully, and using our 
judgment more wisely, we may alter our view. 
There is no need for the author to be troubled 
at “the intellectual brilliance of many epileptics”. 
They are most certainly the exception; the propor¬ 
tion of clever people among epileptics is distinctly 
smaller than amongst the normal population, 
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Effects of Solar Eclipse on Audio Frequency Atmospherics 

By Everett T. Burton and Edward M. Boardman, Bell Telephone Laboratories, New York City 


S TUDIES of low-frequency atmospherics have 
shown marked diurnal variations, the night¬ 
time intensity considerably exceeding that of the 
day. 1 These variations may bo attributed to 
radiation from the sun through its effect on 
ionisation in the reflecting and absorbing layers 
of the upper atmosphere. Although it is believed 
that the major portion of this ionisation is due to 
sunlight, an appreciable effect may be due to a 
corpuscular radiation from the sun. A solar 
eclipso affords an opportunity for comparing light 
and corpuscular effects, since a difference in 
velocity of these typos of radiation should result 
in a time separation of the two eclipses at the 
earth’s surface. Prof. S. Chapman 8 has shown 
that, with an assumed corpuscular velocity of 
1,000 miles a second, the corpuscular eclipse pre¬ 
cedes the visible one by about two hours. The 
motion of the moon through a corpuscular radia¬ 
tion results in a trailing shadow. In overtaking 
the visible shadow of the moon, the earth arrivoB 
first at the location of tile corpuscular shadow. 

Observations of atmospherics during the pro¬ 
gress of a solar eclipso should show at least an 
approximation to night-time conditions, because 
of tho accompanying reduction of radiation in¬ 
tensity. The effects of the two types of radiation 
on the ionisation in the atmosphere should be 
sufficiently separated in time to render their effects 



distinct. To obtain experimental data, apparatus 
was set up at Conway, New Hampshire, which 
was in the path of totality of the solar eclipse of 
August 31, 1932. A vacuum tube amplifier was 
connected to a vertical loop antenna which con¬ 
sisted of two seotions placed at right angles to 
reduce directional effects. Between the loop and 
the amplifier were placed networks so designed 
that all frequencies above the range of interest 


wore eliminated, thus insuring direct reception of 
audio frequencies without a detection process 
occurring anywhere in the apparatus. The ampli¬ 
fier output was connected to a thermocouple for 
amplitude measurement and to a telephone for 
aural observations. The amplifier gain was essen¬ 
tially uniform from 20 to 3,800 cycles per second. 



The telephones were of tho dynamic type with 
regular response throughout the voice range. 
These permitted more accurate observations on 
static qualities than have been possible with the 
telephone receivers used heretofore. A calibrated 
tone circuit, loosely coupled to the amplifier 
system, was provided for use in determining 
frequencies of musical atmospherics. 

Tests at Conway extended from the evening of 
August 30 until the morning of September 2. Fro- 
quont determinations of static amplitude and of 
static tonal qualities were made. The atmospheric 
intensity during all of this time was unusually 
high because of the presence of musical atmo¬ 
spherics of the previously reported type known as 
‘swish’ 1 . While the ‘swish* obviously was not 
related to the eclipse, its presence was unfortunate 
because of the introduction of irregular variations 
of intensity. The static intensities for the after¬ 
noons of August 31 and September 1 are shown 
in Fig. 1. While the two curves follow the same 
general contour, that of the former date shows an 
abrupt rise shortly before the time of eclipse totality 
and an abrupt fall after totality. The duration of 
this period of high intensity is 55 minutes, its 
mid-time occurring 5 minutes after mid-totality. 

Certain types of so-called ‘musical atmospherics’ 
normally occur only during twilight or night. One 
of these, known as the ‘tweek’, is a short damped 
oscillation which appears to result from multiple 
reflections of a static impulse between the earth’s 
surfaoe and a reflecting layer located in tho upper 
atmosphere, ‘Tweeks* have never been observed 
during full daylight, their existence evidently 
being prevented by absorption in the low-altitude 
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ionisation maintained by sunlight. A phenomenon 
closely related to the ‘tweek’ is a weak resonance, 
observed during evening and morning twilight 
periods. The resonance has been found to appear 
near sunset with a frequency of approximately 
2,300 cycles per second, reducing gradually to 
1,800 cycles per second in approximately two 
and a half hours, after which it appears to sub¬ 
merge in the night-time static. During the morn¬ 
ing twilight period the resonance reappears, rising 
through the same frequency range and persisting 
for approximately half an hour. The ‘tweoks* 
suffer similar frequency variations during the 
twilight periods. 

A watch was kept for tonal qualities in the static 
during the entire day of the eclipse. Shortly after 
noon, occasional very highly damped oscillations 
were observed, resembling somewhat the night¬ 
time 'twooks*. Seventeen of these were observed 
between the hours of 12.35 and 3.50 p.m., a good 
share of them occurring just previous to one 
o’clock. While our data are meagre, there is 
evidence of a maximum in this effect occurring 
somewhere between two and three quarters and 
one and a half hours before the time of visible 
totality. This uncertainty results from the fact 
that no observations of tone were made between 
the hours of one and two in the afternoon. As 
totality approached these highly damped tones 
were seldom observed, but a weak resonance 
similar to that of an evening twilight period 


appeared. The frequency was observed to reduce 
gradually, reaching its minimum approximately 
seven minutes after totality. Thereafter it increased 
rapidly, and disappeared after a short period of 
rather indefinite frequency. The observations of 
the resonance tone arc shown in Fig. 2. 

Our observations of audio-frequency atmospheric 
intensity indicate an approach to night-time in¬ 
tensity noar the period of totality. Data on 
resonance tone indicate an approximation to 
evening conditions before and during totality, 
followed by a condition similar to that of morning. 
Both the intensity and tonal data show lags of a 
few minutes in respect to the time of totality. 
These observations point to sunlight effects on 
the ionisation of the atmosphere. The occasional 
occurrence of the highly damped tones long before 
the time of visible totality may be taken as 
evidence of the existence of corpuscular radiation, 
although the data indicate a minor effect. The 
difference in tonal quality between the early 
! highly damped oscillations and the resonance 
j observed near the time of visible totality indicates 
| the occurrence of some marked change in the 
atmospheric conducting or reflecting properties, 
due possibly to difference in penetrating properties 
of the two types of radiation. 

1 E. T. Burton, "Submarine Cable Interference", Nature, 186, 
55, July 12, 1930. 

1 8. Chapman, "Influence of Solar Eclipse Upon Upper Atmospheric 
1 (miration , Mon. Not. Roy. AH. Soc., 92, 4l3 ; 1932. 


Infestation of Stored Products by Insects 

By Prof. J. W. Munro, Imperial College of Science and Technology 


A LTHOUGH the losses caused to growing 
* crops by insects have long been recognised, 
the losses caused to crops after harvesting and 
during storage and transport have been strangely 
neglected both by the biologist and the indus¬ 
trialist. These losses are none the less of grave 
importance and take in the main three forma : 
absolute loss of goods resulting from consumption 
by the insect, indirect loss resulting from the lower 
price paid for soiled or infested produce and in¬ 
direct loss resulting from loss of prestige by the 
merchant or manufacturer who inadvertently 
places infested produce on the market. This last 
form of loss is almost wholly incalculable, but 
that it is high is evident from the almost extrava¬ 
gant care which our food industries take to prevent 
any knowledge of infestation from reaching the 
general public. 

In 1920, the Empire Marketing Board appointed 
a committee—Committee on Stored Products 
Infestation—to consider this problem and on its 
recommendation made a grant to the Imperial 
College, in 1927, for the establishment of a special 
laboratory for the study of the scientific problems 
underlying infestation of stored products by 
insects and fungi.* This laboratory is stationed 

* Thu tnrm stored products* as used here excludes timber, which 
is dealt with by the Forest Products Research Laboratory of the 
Department of Scientific and Industrial Research. 


at Slough, near London. Its work is divisible into 
three main sections : survey and intelligence work 
at the London docks ; research and experimental 
work in the laboratory ; and commercial scale 
experimental work on sterilisation of infested 
produce and warehouses in London and other 
ports. 

The survey or intelligence work is concerned 
with inspection of such produce as cocoa 1 , dried 
fruits 1 and tobacco* on its arrival in London, with 
a study of the special conditions—economic and 
climatic—prevailing in the dock warehouses and 
their relationship to infestation, and with the 
examination of special Experimental consign¬ 
ments* of produce shipped from oversea for the 
purpose of testing methods of preparation, packing 
and transport and their relationship to insect 
infestation. With this inspection work there is 
also regular correspondence and exchange of 
programmes with departments of agrioulture and 
other institutions in the Dominions and Colonies 
on problems arising in the work. 

A survey of the insects associated with cocoa, 
dried fruits, spices and tobacco stored in London 
warehouses showed that upwards of a hundred 
and forty species of insect are represented, but of 
these only a few are of primary importance*. 4 
These are the phycitid moths of the genera BpheeUa 
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and Plodia, of which the ‘flour moth 1 , Ephestia 
kuhnietta , the ‘cocoa moth’, Ephestia elutella — 
which is also a serious pest of stored tobacco— 
and the Indian meal moth, Plodia interpunclella — 
the major pest of dried fruits—are much the most 
important economically.* Of the Coleoptera, the 
grain weevils, Sitophilus granaria and &. oryzae; 
the flour beetle, Tribcliwn casianeum ; the ‘saw¬ 
toothed grain beetle’, Oryz&philus surinamensis; 
the ‘biscuit weevil’, Sitodrepa panicea and Ptinus 
and Dermestes species, are the more important or 
more prevalent. 

The characteristics of tho stored products fauna 
have been discussed by van Emden and by 
Richards*. The chief of those appear to be low 
water requirements and lack of specialised oviposi- 
tion response. 

The main results of the survey work so far have 
been to show that in nearly all—if not all— 
instances, infestation begins in tho exporting 
country and that it is aggravated by storage in 
Great Britain. The work has also served to show 
that close co-operation of tho producers, merchants, 
wharfingers and manufacturers is essential if 
freedom from infestation problems is to bo 
attained. In the dried fruit industry it has been 
clearly shown that duo precautions taken in the 
paoking sheds of the exporting country will ensure 
lower insect infestation of fruit on its arrival in 
Great Britain. 

The laboratory research and experimental in¬ 
vestigations in progress comprise entomological, 
mycological and chemical work. In the entomo¬ 
logical branch, the problems studied are concerned 
mainly with the rearing of very largo numbers of 
insects for experimental work on such lethal 
agents as heat, cold and fumigant gases, and with 
various problems relating to the respiration of 
insects in different stages of development. Of 
special interest is a study of the factors governing 
the fertility and rates of increase of the phycitid 
moths. A description of the pairing habits of these 
moths has been published 7 and an account of 
sterility produced in the males by rearing at 
temperatures above the optimum for development 
awaits publication. 

In the mycological branch of the laboratory, 
special attention has been given to oopra* and to 
oocoa* and an extensive programme of work on 
the taxonomy and physiology of the mould- 
causing fungi of the genera Penicillium and Asper¬ 
gillus has been begun. 

In the ohemical section of the laboratory, 
research and experimental work on the relative 
toxicity of various fumigants to insects and on 
the partial vapour pressures of fumigant vapours 
and gases generally used in admixture, for example, 
ethylene diohloride and trichlorethylene has been 
carried out and awaits publication. Especially 
important is a study of the methods of measuring 
the concentration of gases during fumigation 10 
and the devising of special apparatus for this 
purpose. Work on the methods of determination 
of the fumigants ethylene oxide 11 and hydrocyanic 


acid, both in the air spaces and in the products 
fumigated has made good progress. 

The commercial scale experimental work under¬ 
taken by the laboratory has been made possible 
by the generous facilities placed at its disposal by 
a number of interested firms, among whom Messrs. 
Weber, Smith and Hoare, wharfingers, and the 
London agency of the Australian Dried Fruits 
Board deserve special mention. While laboratory 
experimental work has very high value, it is 
almost impossible to simulate in the laboratory 
the extraordinarily varied conditions affecting 
sterilisation on a commercial scale. Where cold 
lethal temperatures are employed, the chambers 
used in commercial cold storage have been found 
satisfactory and this method is especially applic¬ 
able to the sterilisation of almonds and nuts and 
tobaoco. Where, however, fumigation is employed, 
the problems are many and difficult, for some of 
these warehouses have a capacity of 250,000 cubic 
feot and house many hundreds of tons of produce. 

In fumigation of ships, warehouses, mills and 
produce as practised commercially, it was found 
that no serious attempts are made to determine 
the behaviour of the gases used during the actual 
process of fumigation. Moreover, such concentra¬ 
tions of fumigants as are recommended or employed 
in practice are based on experimental work in 
which tho kind and extent of living insect material 
used are quite inadequate. Five, ten or, in rarer 
cases, thirty insects of unknown antecedents ap¬ 
pear to be considered ample for this work. In 
our experience, such numbers are far too small 
and until wo were employing in our commercial 
work from 2,000 to 4,000 insects or insect eggs 
roared or produced under known conditions, we were 
not satisfied with our results. A study of the 
behaviour of gases during fumigation showed that 
temperature effects are not allowed for at all, the 
very high absorption of fumigants by the products 
themselves and by such things as walls and 
‘dunnage’—boards used as a base for piles of fruit 
boxes, sacks, etc.—is altogether underestimated 
and quite inadequate measures are taken to 
ensure proper diffusion and distribution of the 
gas. It is probable that the most important direct 
contribution our laboratory has so far made to 
the ‘control’ of insect infestation is in directing 
attention to those defects and providing means of 
overcoming them. The methods used in measuring 
concentrations of gases in fumigation have already 
been described elsewhere 10 ; meanwhile, two very 
important advances in tho technique of fumigation 
have followed. On one hand a higher percentage 
of destruction of the insects has been secured, and 
on the other, a more uniform distribution of the 
gas has been attained, even in very large ware¬ 
houses in cold weather. This work is, of course, 
still in the experimental stage, but there is every 
reason to hope that soon we may find commercial 
fumigation .placed on a scientific basis, with the 
result that it will be safer for those engaged in it, 
more efficient against insects and less injurious to 
the product treated. 
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Efficient fumigation, however, in not the final 
aim of our work, which is the reduction of infesta¬ 
tion at its source, and while physical and chemical 
measures may prove palliative, it cannot be too 
strongly emphasised that the ultimate reduction 
of the losses caused by insect infestation of stored 
produce depends on the acquisition of a fuller 
knowledge of the insects concerned than we possess 
at present. Subjects on which promising research 
work is being conducted as time and funds allow 
are the temperature and humidity conditions— 
both in the atmosphere and in the products— 
which are most favourable to various insects, and 
the relationship of the mould-causing fungi to the 
insects' food supply. For the present, this research 
work may appear of less practical importance 
than the improvement of remedial measures, but 
as these measures lessen the incidence and extent 
of infestation and more attention is given to 
preventive measures, the value of the more purely 
biological research work will be more appreciated. 
Already in some of the industries affected by 
insect infestation of their raw materials, the need 
is felt for fuller knowledge of tho influence of 
ventilation and air conditioning and of different 


kinds and intensity of lighting on the prevalence 
of warehouse insects. 
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Museums of Canada* 


T HE two volumes referred to below may be 
regarded as a continuation, first, of the 
report on tho public museums of the British Isles 
drawn up for the Carnegie United Kingdom Trust 
by Sir Henry Miers in 1928, secondly, of the new 
edition of the “Directory of Museums”, originally 
published by the Museums Association in 1911, 
of which vol. 1, covering Great Britain and Ireland, 
appeared in October 1930. This continuation, 
which will eventually deal with all the public 
museums of the Empire, has the aid of the 
Carnegie Corporation of New York. The report, 
by Sir Henry Miers and Mr. S. F. Markham, is 
confined to the museums of Canada, but the 
“Directory” comprises also the other museums on 
or adjoining the American continent and is on the 
same clear and practical lines as tho first volume. 
We base our further remarks on tho Canadian report. 

The authors include any building that houses 
objects of art, history, science, or industry to 
which the public has even limited access. Of such 
museums they reckon 125, and nearly all have 
been inspected by one or the other author. The 
museum service of Canada differs from that of 
Great Britain in the relatively smaller number 
of museums maintained by public funds. While 
28 are administered by the Dominion Government 
or provincial governments and only seven by a 
city or county, there are 32 maintained by a 
society, 53 by educational establishments, and 

• A Report on tho Museum* of Canada, by Sir Henry A. Miers and 
H. F. Markham, to the Carnegie Corporation of New York, to which is 
appended a Directory of tho Museums of Canada and other parts or 
the British Empire on the American Continent. Pp. vi+03 4 2 plntea. 
Directory of Museums and Art Galleries In Canada, Newfoundland, 
Bermuda, the British West Indies, British Guiana and the Falkland 
Islands. Compiled by Sir Henry A. Miers and 8. F. Markham. Pp. 92, 
6t., with Report. (London : The Museums Association, 1982.) 


5 owned by industrial firms. The classification is 
not exact as the administration is often shared 
between public and private bodies. Of the society 
museums, at least half are historical, and these 
are mostly in Ontario ; of the educational museums 
22 belong to Roman Catholic institutions in 
Quebec. Fifteen, of varied character, are classed 
as art museums and range through eleven towns 
from Vancouver to Halifax. 

While a few of these museums, both large and 
small, are on a high level, it is not surprising 
that many are open to the criticisms that not so 
long ago were passed upon most of the museums 
in Great Britain. To the defects of building with 
which we are familiar, especially when collections 
are shown in a house not intended for that pur¬ 
pose, is frequently added that danger from fire 
natural in a country where wood is used so 
largely. Save in the half-dozen leading museums, 
cases are not dust-proof and often not moth¬ 
proof, or even lacking altogether. While some 
exhibits are commended, there is generally a want 
of adequate labelling and in this respect the art 
galleries, as elsewhere, are sadly to seek. Still 
worse is an absence of plan, so that objects which 
might teach a lesson remain mere curios; here 
the special museums have an advantage over 
those covering a wider field. Underlying all these 
defects is, as usual, the lack of a proper staff. 
It is almost incredible that “only in a score of 
museums ... is there a competent full-time cur¬ 
ator, and that in only eight of the score are there 
adequately qualified museum assistants”. Not only 
this, but also the best of the curators are attracted 
to the United States by the higher pay and status. 
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It is plain that Canada, in spite of its fine 
schools, universities, and public libraries, has not 
yet realised the educational value of museums, a 
value that has only recently been admitted in 
Great Britain. There are indeed some school 
museums, but most of them arc neglected and 
bear no more relation to the curriculum than with 
us. In nearly half the museums, some instruction 
is given to school classes, but there is no true 
co-operation with the educational authorities. 
Thirty museums lend specimens to schools and a 


few are really active in this direction. These are 
hopeful signs and one can scarcely doubt that 
the lead of the United States will before long be 
followed. 

Looking at the state of affairs still more 
broadly, the authors find an absence of co-opera¬ 
tion. Were this need supplied, the few really 
good museums could do much to raise the general 
level. Towards future progress the criticisms and 
suggestions of this most valuable report cannot 
fad to be an inspiration and a guide. 


Obit 

Dr. Ernest Clarke 

RNE8T CLARKE was a well-known London 
eye-specialist. Born in Hampstead on July 
21,1857, he died on November 22, 1932. His career 
is well described in the medical journals of December 
3. Educated at University College School, he joined 
St. Bartholomew’s Hospital Medical School in 
1876. He began his career in 1880, as a general 
practitioner at Blaekheath but soon turned to 
ophthalmic work and moved to Chandos Street, W. 
He was very successful, through making the cor¬ 
rection of small errors of refraction his special care. 

A linguist, a traveller, a musician specially 
devoted to the organ, an enthusiastic collector, a 
keen freemason, gifted with a cultivated mind, 
both artistic and scientific, Clarke was a most 
engaging personality. Happy in his success, he 
enjoyed good health until recent years, when he 
suffered much as a result of some infection, 1 
believe, but waR stoically cheerful and active to 
the last. A member of the Royal Institution since 
1896, he was a constant attendant and one of its 
most valued helpers. 

I knew him in his student days, as an alert 
member of my First M.B., University of London 
tutorial class, at St. Bartholomew’s Hospital. No 
small part of my organic chemistry (1874) was 
ingested into him; how much ho eventually 
digested I will not say. Among medical men he 
has always appealed to me by the clearness of 
his scientific outlook and entire absence of pose. 

It is interesting to compare training such as he 
had with the present. Except anatomy, no pre¬ 
liminary subject was then taught practically. A 
beginning had been made, in physiology, at 
University College and we know that Miohaol 
Foster introduced the subject at Cambridge in 
1876 ; yet Lauder Brunton and I, already in 
1868-69, had attended a wonderful lecture course 
by Ludwig, in Leipzig, which was minutely 
experimental from beginning to end and, as a 
oonaequonce, unforgettable. Idealists have made 
such teaching impossible here to-day. 

H. E. A. 

Dr. J. J. Carty 

Dr. J. J. Carty, for many years connected with 
the Bell Telephone System in America, died on 
December 27 at the age of seventy-one. He 


uary 

had retired from active service in 1930. Carty 
played a great part in the development of electrical 
communication, and was probably as instrumental 
as any one man in the creation of the present-day 
American telephone system, which involves some 
twenty million stations and eighty million miles of 
wires. 

Carty was appointed chief enginoer of the New 
York Telephone Company at a time when the 
problem of placing exchange wires underground 
was pressing for a solution, and he guided the 
successful development of the lead-covered paper- 
insulated cable. Later he became chief engineer 
of the American Telephone and Telegraph Com¬ 
pany, and in this capacity he carried through to 
successful conclusion the building of the first trans¬ 
continental telephone lines in 1914-15, including 
the adaptation of the vacuum tube amplifier to 
the telephone repeater. Later in the same year 
he was able to announce the bridging of the 
Atlantic Ocean by radio telephone. He was also 
instrumental in tho development of load-covered 
cables for long distance telephony, the first under¬ 
taking of this kind being the Boston-Washington 
toll cable of large gauge wire which was placed 
in operation in 1913. This was followed by the 
New York-Chicago toll cable, the first to use small 
gauge wire, in 1921. 

Dr. Carty was a member of the National 
Research Council of America, and a member of 
council of the National Academy of Sciences of 
the United States. In 1915 he was olocted president 
of the American Institute of Electrical Engineers. 
In 1903 he was awarded the Longstroth medal 
and, in 1916, the Franklin medal of the Franklin 
Institute ; and in 1918, tho Edison modal of the 
American Institute of Electrical Engineers. 

To those who worked for him, Dr. Carty will 
be as much remembered for his inspiring leadership 
as for his deep knowledge of electrical communica¬ 
tion. 


Prof. A. M. Stalker 

Alexander Mitchell Stalker, who died in 
Dundee on December 23, was born in Leven in 
1853. After4m arts oourse from which ho graduated 
with first-class honours in mental philosophy, he 
entered on the study of medicine and after gradu¬ 
ating at Edinburgh he studied also at Leipzig. 
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Ultimately he started practice in Dundee, where 
he was soon appointed physician to the Royal 
infirmary. Distinguished not only by his clinical 
skill but also by his wide philosophic outlook, 
he became a leader in a group of younger men 
who were raising medicine in Dundee to the 
academic standard that fitted it, when the time 
was ripe, to furnish the Medical School of the 
University of St. Andrews. 

In 1898 Stalker was with universal approval 
appointed the first professor of medicine in the 
new School and grasped whole-heartedly the 
opportunities afforded of service to medical 
education in the training of his students. His 
aim throughout was to lay clearly the main linos 
on which medical knowledge could bo interpreted 
and applied. In this he was singularly successful, 
while at the same time he imbuod his pupils with 
an enthusiastic curiosity that encouraged them to 
track to its place anything which they might 
encounter outside the range of their previous 
experience. 

Prof. Stalker was endowed with an unusual 
memory and, widely read, not only in philosophy 
but also in general history and literature, he was 
ablo by accurate reference to keep medicine in 
touch with the general body of knowledge. Though 
a good writer and a fine lecturer, his publications 
were limited to occasional papers, in the interests 
of his routine duties as physician and teacher. 
In 1924, when he retired, the University in 
recognition of his services conferred on him the 
degree of LL.D. 

Me. G. R. Carlink 

George Reginald Carline, who died in London 
on December 24 at the age of forty-seven years, 
succeeded the late II. Ling Roth as keeper of the 
Banksfield Museum, Halifax, in 1924. He con¬ 
tinued the work of his predecessor in adding to the 
collections of the Museum illustrating the develop¬ 
ment of the primitive loom and weaving technique. 
Formerly he had been assistant curator to the 


January 21/1933 

Wellcome Historical Medical Museum, London, 
and afterwards at the Pitt-Rivers Museum, Oxford. 
In 1929 he accompanied the British Association to 
South Africa, contributing to the proceedings of 
Section H (Anthropology) a paper on the hand- 
loom in Africa, and afterwards spending some time 
in observation among the Mambwe tribe of 
Northern Rhodesia. He had exoavated with Sir 
Flinders Petrie in the Fayum in 1925 and was 
closely associated with the work of the Folk-Lore 
Society and the Royal Anthropological Institute, 
and was a contributor to their journals. 

We regret to announce the following deaths: 

Mr. Cecil Fowler Beadles, curator of the Patho¬ 
logical Department of the Museum of the Royal 
College of Surgeons, on January 3, aged sixty-six 
years. 

Prof. Robert Donaldson, Sir William Dunn 
professor of pathology in the University of 
London, on January 3, aged fifty-fivo years. 

Dr. Malcolm Evan MacGregor, director of the 
Wolloomo Entomological Field Laboratory, of the 
Wellcome Research Institution, who has done 
much work in connexion with malaria, on January 
12, aged forty-three years. 

Mr. J. L. S. Hatton, Vice-Chancellor of the 
University of London, and first principal of East 
London College, on January 13, aged sixty-seven 
years. 

Sir Robert Jones, K.B.E., president of the 
Association of Surgeons of Great Britain and, in 
1921-25, president of the British Orthopaedic 
Association, on January 14, agod seventy-four 
years. 

Mr. Basil H. Soulsby, formerly librarian of the 
British Museum (Natural History), on January 
14, aged sixty-eight years. 

Prof. C. M. Thompson, emeritus professor of 
chemistry in the University College of South 
Wales and Monmouthshire, on January 4, aged 
seventy-seven years. 


News and Views 


Sir Edward Sharpcy-Schafcr, F.R.S. 

Sir Edward Sharpey-Schafek, who will retire 
from the chair of physiology in the University of 
Edinburgh at the end of next September, went to 
Edinburgh in 1899 from tho Jodrell chair of physio¬ 
logy in University College, London. He has adminis¬ 
tered an important department and lecturod to large 
classes of medical students, but he has also had 
abundant energy left to devoto to his numerous 
investigations, which have extondod over a wide 
"field including general histology, the endocrine 
organs, tho nervous system, tho pulmonary circula¬ 
tion and artificial respiration. His published books 
include his masterly work on the endocrine organs 
and his well-known “Essentials of Histology”, which 
has passed through seven editions since its author 


went to Edinburgh. The feature of Sir Edward’s work 
in the University of Edinburgh has been his emphasis 
on, and his encouragement of, research. In his eighty- 
third year, he is still active and acute in mind, and 
as keen and assiduous os ever in the prosecution of 
research. His retirement from the chair will romove 
one of the bost-known figures in the University 
Medical School and the senior member of the Faculty 
of Medicine. 

Appreciative reference should also be made to Sir 
Edward’s services, outside his University duties, for 
example, as founder in 1908 of the Quarterly Journal 
of Experimental Physiology , which ho has edited 
throughout its existence, and to his continued interest 
in the Physiological Society, of which he is now 
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the only remaining founder member. Of his more 
general services to science may be noted his work 
as general secretary of the British Association (1895- 
1900) and as president of the Dundee meeting in 
1912, and his presidency of the Royal Society of 
Edinburgh since 1929. Sir Edward was elected a 
fellow of the Royal Society of London so long ago 
a h 1878. He received a Royal medal in 1902 “for 
his researches into the functions and minute structure 
of the central nervous system, especially with regard 
to the motor and Hensory functions of the cortex of 
the brain”, while in 1924 he was awarded the Society’s 
supreme honour, the Copley medal. In making the 
presentation of the Copley medal, Sir Charles 
Sherrington described Sir Edward’s fundamental 
work on the adrenal and pituitary glands as opening 
up a modem chapter of physiological knowledge with 
important consequences for medical studies and 
treatment. 

China and American Scientific Expeditions 

By favour of Dr. Henry Fairfield Osborn, president 
of the American Museum of Natural History, we have 
received a copy of his reply to the communication 
from the Chinese National Committee for the Preser¬ 
vation of Antiquities in reference to the Museum’s 
expedition to Inner Mongolia and the rupture in 
the relations for scientific co-operation between the 
Museum and Chinese scientific men (see Nature, 
130, 803, Nov. 26, 1932). In his reply Dr. Osborn 
points out that the American expedition has worked 
under an agreement made in 1921 whereby, provided 
its operations were confined to regions where the 
Geological Survey of China could not work, it 
was to be unhampered in Mongolia ; but, he main¬ 
tains, the Geological Survey hew not adhored to its 
part of the bargain. In 1928 the expedition’s col¬ 
lections wore detained at Kalgan for six weeks, 
without legal or moral right ; and the expedition 
was charged with possessing only “hunting permits”, 
although the permits were the same as in preceding 
years and the character of the work on which the 
expedition was engaged was universally known. In 
1929 the expedition was not allowed to proceed in 
the field as the demands made by the Chinese com¬ 
mission were “exorbitant and without international 
precedent”. 

In the Chinese communication, it will be remem¬ 
bered, stress was laid on the fact that Dr. Andrews had 
assured the commission that the expedition of 1930 
was to be the last of the series, but that in 1931 he 
had applied for a permit for further work in Mongolia. 
Here Dr. Osborn states that further work had been 
made necessary by the discoveries of the expedition 
in 1930 and the negotiations were opened at his 
request; yet Dr. Andrews was not even given an 
interview. He then deals with the termination of the 
Museum’s work in China and the transfer of its 
activities to Manohukuo, a decision which was 
reached after mature deliberation. Further, *he 
points out, the closure of the Museum headquarters 
at Peking by Dr. Andrews was not unauthorised, 
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as has been suggested, but was effected with full 
authority as the officer of the Museum in charge of 
exploration and under direction. In expressing the 
regret of the American Museum that the friendly 
relations between Chineso scientific men and the 
American Museum, which existed until 1928, should 
be thus severed, Dr. Osborne feels that it is through 
no fault on the side of the Museum. Dr, Andrews 
insisted on the privilege of completing the work in 
Mongolia under the agreement of 1921. This made 
him unpopular with the commission, but no other 
course was open to him. Dr. Osborn concludes, 
“It is difficult to see how it would be profitable for 
this Musoum to conduct field work under any other 
conditions.” 

Technocracy 

Recently in the United States the new economic 
doctrine of ‘Technocracy* has aroused much attention 
and provoked much discussion. This movement has 
been sponsored by a number of engineers and scientific 
workers, and according to an article in the Times 
on January 6, its underlying thesis is that the 
tremendous technological advance made in industrial 
processes during the past century and particularly 
during the past twenty-five years has renderod all 
existing social and economic mechanism obsolete and 
futile. ‘Technocracy’ claims that scientific discovery 
and modern engineering skill have now armed man¬ 
kind with powers that would ensure leisure and 
plenty for all if only they were properly employed. 
It asserts that the basic factor in social life is the 
amount of energy available for productive purposes 
and that no solution is possible so long as the present 
price system is retained. Energy, according to the 
cx()onents of ‘technocracy*, is the real measure of 
human labour and human wealth and therefore real 
prosperity will only be obtained when individualism 
is discarded and an entirely new system of distribu¬ 
tion based on ‘energy certificates’ instituted. At 
present, however, as the Times article states, the 
highly technical language in which most of its state¬ 
ments are shrouded make certain aspects of the 
theory obscure while others could be refuted by any 
economist without difficulty. Tho linos of research 
and the deductions drawn from the assembled facts 
are obviously the work of engineers thinking in 
terms of mechanical production and ignoring all 
considerations of human psychology. 

British Industries Fair 

The 1933 British Industries Fair, which opens on 
February 20 and continues until March 3, will be 
held, as last year, at Olympia and the White City 
in London, and at Castle Bromwich in Birmingham. 
It still goes on expanding. This year the Fair will 
be bigger, the exhibits more varied and the exhibitors 
more numerous than ever before. What is perhaps 
of more importance is that all indications up to the 
present point to the probability of a great increase 
in the number of buyers who will attend. For 
example, the acceptances by overseas buyers of 
invitations issued by the Department of Overseas 
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Trader which organises the Fair, are already 30 per 
oent more numerous than those received lost year. 
Sixteen European countries, as compared with only 
five countries last year, are providing special travelling 
facilities at reduced rates to encourage their buyers to 
attend the Fair. Altogether some fifty-six different 
countries and territories will be thus represented. 
The Fair may be expected to show in what ways 
and to what extent British manufacturers have 
availed themselves of the competitive advantages 
obtained through Britain's abandonment of the gold 
standard and os a result of the Ottawa Conference. 
We hope to deal with scientific aspects of the Fair 
at a later date, but it is satisfactory to note now 
that scientific and optical instrument makers will be 
well represented. 

Association of British Zoologists 

Dr. J. Cray was in the chair as president at the 
annual meeting of the Association of British 
Zoologists, which was held in the rooms of the 
Zoological Society on Saturday, January 7. The 
morning session was given to discussion of several 
motions concerning the teaching of biology. It was 
moved by Prof. E. W. MacBride that vacation 
revision courses at the universities are highly 
desirable for teachers of science in schools. This 
motion was supported by several speakers, but the 
danger that such courses should be considered 
sufficient substitute for previous training in the 
sciences which the teacher was expected to teach 
was emphasised by Prof. W. Garstang and Prof. 
Graham Cannon. Mr. H. R. Hewer gave an account 
of the proceedings of the recent National Conference 
on the Place of Biology in Education. It wb.h 
suggested by Prof. Douglas Laurie and Prof. J. S. 
Huxley that in elementary education a general 
scientific course is required rather than one in which 
the scientific subjects are separately organised, but 
that in such a general course biology must have a i 
leading part. A discussion on the best way of 
influencing the teaching of biology in schools was 
introduced by Prof. Graham Cannon. He suggested 
that this could best bo done through the examination 
boards of the country and in this was supported by 
Dr. Philippa Esdaile. The president suggested that 
many of the present difficulties arc due to the absence 
of any body with the function of correlating school 
and university teaching. 

Dr. Gray spoke on “The Importance of Zoological 
Advice to the State”. He said that although the 
supply of biologists has greatly increased in recent 
years, there is still great difficulty in persuading good 
students to undertake work in Government employ. 
He considers this is partly due to the absence of 
liaison between the teachers at the universities and 
those who would later employ the biologists. Some 
body which could undertake the maintenance of this 
liaison would be useful. In the afternoon, Mr. W. B. 
Alexander spoke on the conduct of British ornitho¬ 
logical surveys and mentioned the proposed founding 
of an Institute of Ornithology to deal with such 


subjects. Several speakers joined in the discussion 
of a motion introduced by Prof. F. Balfour Browne 
concerning the confusion in systematic zoology which 
results at present from the frequent change of zoo¬ 
logical names necessitated by the strict application 
of the law of priority to them and from the small 
number of nornina conservanda which the International 
Commission on Nomenclature is able to set up. It 
was agreed by 23 votes to 3 “that British zoologists 
should at once set about making a list of proposed 
no?nina conservanda, and that to this end a com¬ 
mittee of zoologists should be constituted”. 

Earthquake in the North of England 

An earthquake, rather strong for England, occurred 
at about 8.30 a.m. on January 14. It has been sug¬ 
gested that it was one of the numerous earth-shakes 
felt along the Irwell Valley fault near Manchester 
rather than a genuine earthquake. It differed, how¬ 
ever, both in intensity and disturbed area from these 
local shocks, the strongest of which so far known 
(that of November 26, 1906) only attained the 
degree 7 (Rossi-Forel scale) and disturbed an area 
of 144 square miles. So far as we can judge from the 
early reports, tho earthquake of January 14 was 
strongest in and near Wensleydale, so that it may 
have been connected with the well-known Craven 
fault. At Hawes and the neighbouring village of 
Bainbridge, a few field-walls and chimney-pots were 
thrown down. The shock was felt over a wide area, 
from the Point of Ayre lighthouse in the Isle of Man 
to Whitby and Bridlington, as well as at Manchester, 
Altrincham, etc. The disturbed area must thus con¬ 
tain about 25,(KM) square miles, Tho earthquake was 
recorded at Stony hurst and West Bromwich, but not 
at Kew Observatory. 

Recent Chinese Earthquake 

A very severe earthquake occurred in north-west 
China on December 26. From records at nine widely 
distributed observatories, the U.S. Coast and Geodetic 
Survey places the epicentre in lat. 40° N., long. 98° E. 
(Wire Report of Science Service, Washington, D.C., 
Dec. 27.) This point lies between the towns of 
Su-chow and An-hsi-chow, near the edge of the 
Gobi desert, about 300 miles north-west of the epi¬ 
centre of the great earthquake of 1927. The earth¬ 
quake must have been very destructive, but, owing 
to the isolation of the district, weeks may elapse 
before accounts arrive from the central area. 

The Institute for Advanced Study 

The Institute for Advanced Study in the United 
States was founded in 1930 by a grant of 6,000,000 
dollars from Louis Bamberger and Mrs. Felix Fukl. 
Dr. Abraham Flexner, director of the Institute, has 
announced that it will be opened in the autumn of 
1938, and will be housed temporarily in Fine Hall, 
the graduate mathematics building at Princeton 
University. Prof. Albert Einstein has accepted a 
life appointment as head of the Institute’s School 
of Mathematics. Prof, Einstein will make his home 
at Princeton; he will be in residence at the 
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Institute annually from October 1 until April 15, 
beginning next autumn, and will make a yearly 
visit to Germany. He will devote all his time to 
the Institute, and his trips abroad will be vacation 
periods at his summer home outside Berlin. The 
following appointments have also been made : Dr. 
Walter Mayer, of Berlin, Prof. Einstein's assistant, 
to be associate in mathematics; Prof. Oswald 
Veblen, generally recognised as one of the leading 
American mathematicians, and at present professor 
of mathematics in Princeton University, to be 
professor; Dr. J. L. Vanderslice, a young Princeton 
graduate student who has been Prof. VebIon's assist¬ 
ant at Princeton, to be his assistant at the Institute. 

The Institute will be unique among American 
institutions of higher education, being based upon 
ideas designed to make it ‘a scholar’s paradise'. It 
will concentrate its aim exclusively upon quality in 
the selection of its teachers and students, and in 
the nature of its work in scholarship and research. 
It is hoped that the Institute will accomplish certain 
definite things in setting a new trend in higher 
education in America. The salaries paid to its staff 
and faculty will bo on such a scale as to show how 
much greater results may bo obtained when teachers 
are freed from the necessity of seeking additional 
remuneration outside the univorsity, and the entire 
staff of professors and assistants will be on the full¬ 
time basis of omploymont. More emphasis will be 
laid upon the individual among university graduates, 
and it is expected to attract students of an indepen¬ 
dent turn of mind. In order to further this aim 
of individualism, the Institute will remain entirely 
separate from any conventional university or college 
conception. Dr. Flexner makes it clear that while 
the Institute will occupy temporary space in a 
Princeton building, it will not be a part of Princeton 
University. The Institute will consist of a series of 
schools the first of which will be the School of 
Mathematics ; the second, it is hoped, will bo a 
School of Economics and History. It will be exclu¬ 
sively post-graduate. 

*Bthnogenics’ 

Caft. Gboege Pitt-Rivbbs has published in 
amplified form (Human Biology , vol. 4, No. 2) an 
address originally given before the Section H 
(Anthropology) of the British Association, in which 
he coins the term ‘ethnogenioa* for “the study of 
those forces, amenable to sooial control, which may 
influence the fertility and survival rate of variations 
of type in a population". He discusses the early 
history of anthropology, its long period of infancy 
as a science, and the reasons why anthropologists 
oontinue to regard it as an infant science. This 
appears to arise from a failure to agree about the 
scope of anthropology or as to how its subject matter 
should be classified. The view is emphasised that 
the progress of anthropology depends on a re¬ 
synthesis of its various branches, biological and 
cultural, including eugenics, genetics, demography, 
population questions and psychology. The concep¬ 


tions of race, population and culture as the tri¬ 
partite aspects of man in time, conditioning and 
being conditioned by the environment—all are 
included in the implications of race-population 
change or ethnogcnics. The need for studies of racial, 
social and economic disintegration among civilised 
as well as primitive peoples is emphasised. 

Expedition to Northern Iraq 

The departure is announced of a joint expedition 
of the British Museum and the British School of 
Archaeology in Iraq (Gertrude Bell memorial) to 
conduct excavations at Arpachiyah, on the upper 
Tigris, four miles east of Nineveh. The expedition 
will be under the direction of Mr. M. E. L. Mai Iowan, 
who was with Dr. R. Campbell-Thompson at Nineveh 
last year. The choice of site has been determined by 
the fact that it is the only known prehistoric site 
in northern Mesopotamia. Tho investigation on which 
Mr. Mallowan was engaged last year on the neighbour¬ 
ing site of Nineveh reached virgin soil at a dopth of 
92 ft., of which 72 ft. was prehistoric material, and 
revealed evidence of five stages of culture, ranging 
in date from about 3000 B.c. (Stage 5) to about 
6000 b.c., polychrome j>ottery being found in Stage 2, 
which in its earliest form showed affinities with 
Samarra ware. At Arpachiyah evidence of culture 
comparable with that from the archaic levels at Ur, 
Kish and Erech has been found and the surface finds 
are similar to material from the bottom of a pit 
at Nineveh. It may, therefore, be expected with 
somo confidence that excavation at Arpachiyah will 
yield evidence which will much enlarge knowledge 
of tho very early periods of civilisation in northern 
Mesopotamia. 

Spike Disease in Indian Sandal 
An editorial article in the September number of 
the Indian Forester (vol. 43) deals with progress in 
forestry research. The writer commences by direct¬ 
ing attention to the report of the seventh Spike 
Conference (reproduced in this number). It is more 
than thirty years since tho first attempts to study the 
spike disease of sandal were made. Sandal is one of 
the major forest products throughout southern India, 
and the value of the trade in this precious timber 
amounts to 30-40 lakhs of rupees annually, apart 
from the market value of the sandalwood oil. Most 
of the sandal-bearing forests ore affected by the 
spike disease, the presence of which reduces the sandal 
output by about half, and in many places has killed 
out valuable crops. So far, in spite of the dose study 
made, no cure has been found and the issue is com¬ 
plicated owing to the sandal being itself a parasite 
and unable to flourish without some other tree species 
as a host. * The various governments affected have 
combined in the research work which is now being 
conducted on an intensive scale. Spike disease of 
sandal is but one out of many problems which await 
the investigator in Indian forest research. The 
Government forest estate alone covers an area of 
160,000,000 acres ; the forest area in the Indian 
States covers 46,000,000 acres; whilst in addition 
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there is an even larger area of private and village 
forest lands. Probably about half of the 160 million 
aores of forests under the control of the Indian Forest 
Department are commercially productive, the other 
half being conserved for the uso of right holders or 
serving a & purely ‘protection forests'. In spite of 
this, the revenue has risen from 70 lakhs (a surplus 
of 17 lakhs) in 1870 to 6 orores of rupees (surplus 2J 
ororee) in 1930. Research has, so far, cost Rs. 3*6 
per square mile, as against a surplus of Rs. 105 per 
square mile. 

Agricultural Research in Great Britain 

The report on the agricultural rosoarch work 
carried out in Great Britain with the aid of State 
funds during the year 1930-31 has now been pub¬ 
lished by the Ministry of Agriculture (London : 
H.M. Stationery Office, 1932). The volume, which 
aims at presenting in convenient form the progross 
made at the various research institutes and other 
oentres in Great Britain, is planned on the same lines 
as that issued in the preceding year, with the 
additional feature of a list, at the end of each report, 
of papers published during the year by the institute 
or research centre in question. References to the 
papers will be found in the text, and the lists will 
take the place of the annual volumes of “Abstracts 
of Papers on Agricultural Research in the United 
Kingdom", the publication of which has been 
discontinued. It is evidont that many important 
results have been obtained in a number of branches 
of the subject, but the investigations are too numerous 
and cover too wide a field to allow of even brief 
reference being made to them individually. Those 
desiring further information regarding any subject 
dealt with in the reports are invited to communicate 
with the director or other persons concerned, for 
which purpose a list of names and addressen of 
directors of research institutes and persons in charge 
of investigations at other centres is given in the 
appendix. 

High Pressure Boilers 

A fapeb on high pressure boilers road to the 
Institution of Electrical Engineers on December 15 
by C. H. Davy and C. H. Sparks gives an interesting 
account of the development of tho uso of very high 
pressure steam in modem boilers. Prior to 1918, 
no plants had boon placed in commercial service with 
steam pressures exceeding 350 lb. per sq. in. In 1923 
the Edison Company at Boston ordered the first 
boiler unit suitable for a pressure of 1,200 lb. per 
sq. in. The construction of this boiler was made 
possible by the use of the first seamless forged steel 
boiler drum. Recent developments of X-ray techno¬ 
logy have given the manufacturer of welded drums 
the long sought non-destructive test. A definite 
proof of the satisfactory condition of a metallic arc 
fusion weld can now be given by radiographic exam¬ 
ination. By means of scientifically controlled welding, 
drums can be produced which are more suitable for 
working conditions than the riveted structures used 
in the past. The drums forming part of the 1,400 lb. 
per sq. in. pressure sectional boilers at present being 


installed at the Dagenham plant of the Ford Motor 
Co. are 45 ft. long, 48 in. in internal diameter, 5 in, 
thick and weigh 02 tons. The production of such 
forgings reflects great credit on the forge-masters. 
Whilst the trend of invention has been definitely 
towards higher final steam temperatures, it is prob¬ 
able that these will be limited, at least for the present, 
to below 850° F. This is due to the fact that the 
cost of ‘special’ steels is still very high and so it is 
not economical to use them. The Philip Carey Works 
at Ohio, which started last year, use a steam pressure 
of 1,800 lb. per sq. in. The demand for high pressures 
and consequently high temperatures continues for 
power stations but super-pressure boilers are mainly 
used in industrial work. 

Map of East Greenland 

A new map on a scale of 1 : 200,000 of the coast- 
lands of East Greenland between Sofia Sound in 
about lut. 73° N. and Young Sound in about lat. 
74° 10' N. based on surveys by Norwegian expeditions 
in 1929 and 1931 has been published by Norges 
Svalbard og Ishavs-UndersOkelser. This includes 
the coasts to the north and south of the Norwegian 
meteorological observatory at Myggbukta in Mac¬ 
kenzie Bay in lat. 73° 29' N., long. 21° 34' W. This 
const was first sighted by Hudson in 1007 and has 
since been explored by various expeditions, including 
those of Clavering in 1823, Nathorst in 1899 and in 
the north by Wordie in 1926. While much detail is 
still omitted, the new chart shows many advances 
on previous ones. 

Anti-Veterinary Propaganda 

In the autumn issue of The Fight Against Disease , 
the quarterly journal of the Research Defence Sooiety, 
attention is directed to the attacks which anti- 
vivisectionists, and notably the National Anti- 
vivisection Society, have made and persist in making 
on the Royal Veterinary College and on any other 
organisation which helps to further veterinary science, 
with attempts to divert funds from the Tail Wagger'a 
Club. In regard to the last named, the governors of 
the College have stated that no part of the funds or 
income arising therefrom is applied in viviseetional 
experiments. Prof. F. T. G. Hobday, whose name 
appeared in the New Year honours list as the recipient 
of a knighthood, the principal of the Royal Veterinary 
College, in the recent Alexander Pedler Lecture 
of the British Science Guild (British Science Guild, 

0 John Street, London, W.C.2. ls.) ( also emphasises 
the humane side of veterinary practioe for the 
animals themselves, and declares our deep and heavy 
responsibility in ensuring that we act humanely 
towards the animals in our charge. 

Collecting and Preserving Worms 

A useful guide for the collector. No. 12 of the 
British Museum (Natural History) series of “In¬ 
structions for Collectors’', deals with the various 
groups of worms. Short descriptions and illustrations 
are given of the characteristic features of the main 
groups, with hints as to the places where they are 
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likely to be found. But the roost serviceable features 
are the precise instructions for collecting worms, 
free and parasitic, and for anaesthetising and pre¬ 
serving them. The pamphlet, of 22 pages, is sold 
at the British Museum (Natural History) at 6d. 

Ultra-Violet Light at British Health Resorts 

Figures of the amount of ultra-violet light 
enjoyed by thirty-two British health resorts during 
the summer months, July, August, and September, 
are given in Sunlight (vol. 2, No. 7, p. 209). St. Ives 
heads the list with a daily average of 6*6 ‘units*, 
and none had less than 1 -3 units. Half a unit is 
sufficient to cause perceptible sunburn. 

Spring Lectures at the Royal Institution 

The session of public afternoon lectures at the 
Royal Institution was opened by Prof. «T. C. Mc¬ 
Lennan, who is giving an experimental course on 
the work on “Low Temperatures and Low Tempera¬ 
ture Phenomena 1 * with which he and the University 
of Toronto have been specially identified. A course 
on "Recent Advance's in Genetics** is to be given 
by Prof. J. H. S. Haldane, who has recently returned 
from a visit to the laboratories at the University 
of California and elsewhere in the United States. 
Later courses are by Sir William Bragg, who will 
review the progress in the past twenty yoars of the 
science of crystal analysis by X-rays; and Mr. 
A. R. Hinks, secrotary of the Royal Geographical 
Society, on "Geography in the Public Service*’. Mr. 
Hinks will speak on the new one inch Ordnance 
Survey map, and the delimitation of national 
boundaries. Lord Rutherford will give a Saturday 
course on the "Detection and Production of Swift 
Particles". The course will be experimental, and 
as a part of his subject Lord Rutherford will describe 
the recent progress at the Cavendish Laboratory by 
Chadwick, Cockroft and Walton and others. Sir 
James Jeans will give a course on "Modem Astro¬ 
nomy**. The new Fullerian professor of physiology 
at the Royal Institution, Prof. G. Elliot Smith, will 
give a course on the "Evolution of the Mind**. The 
session will conclude with a display of films, entitled 
* ‘Developments in Cinematography". Instructional 
films, colour films, and films in relation to aeronautical 
resoarch will be shown. 

Announcements 

At a meeting of the Harrison Memorial Prize 
Selection Committee on January 13, the Harrison 
prize for 1932 was awarded to Dr. H. J. Emel6us, 
of the Imperial College of Science, London. 

The Gold Medal of the Royal Astronomical 
Sooiety has been awarded this year to Dr. V. M. 
Slipher, direotor of the Lowell Observatory, for his 
spectroscopic researches on planets, stars and nebulae. 
Dr. Slipher has been invited to deliver the George 
Darwin Lecture for 1933. At the annual general 
meeting of the Sooiety on February 10, the president, 
Dr. H. Knox-Shaw, will deliver an address on “The 
Distances and Motions of the Extra-Galactic Nebulas**. 


The following have been appointed to the Safety 
in Mines Research Board: Dr. C. V. Drysdale, 
director of Scientific Resoarch at the Admiralty, Mr. 
F. Edmond, chief mining agent to the Wigan Coal 
Corporation, Ltd., and Major H. M. Hudspeth, chief 
mining engineer to the Board. The appointment of 
Prof. J. F. Thorpe would normally have ended on 
December 31 last, but Prof. Thorpe has accepted a 
special extension of his term of service for a period 
of two years. Prof. C. H. Lees, whose appointment 
was specially extended at the end of 1931, has now 
completed his term of service. 

Dr. R. R. Makett, Rector of Exeter College, 
Oxford, has been appointed Donnellan lecturer for 
1933 in Trinity College, Dublin. The lecture* will 
probably be delivered in the second week in May. 
An earlier date than usual is being arranged to suit 
Dr. Marett’a other engagements. Ho has announced 
the subject of the lecture us "Pro-theological Religion 
in Feeling, Thought and Action". 

A course of four public lectures entitled “An 
Introduction to Indian Archaeology" will be given 
by Mr. F. J. Richards, honorary lecturer in Indian 
archaeology at University College, London, beginning 
on Tuesday, January 24, at 5.30 i\m., and thereafter 
at the same time on oach Tuesday until February 14. 
The subjects of the lectures will bo : physical factors ; 
human factors ; religious complexities ; arts, useful 
and otherwise. The lectures are open and the public 
will be admitted without fee or ticket. 

By arrangement with the Polytechnic, Regent 
Street, London, and the National Illumination Com¬ 
mittee and the Illuminating Engineering Society, a 
course of ten lectures on illumination will bo given 
at the Polytechnic on Wednesdays beginning Feb¬ 
ruary 8. The lectures will deal with various aspects of 
illumination and will be delivered by experts in the 
respective subjects. Further information can be 
obtained from the Director of Education, The 
Polytechnic, 309 Regent Street, W.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned A whole- 
time abstractor and translator (at Sheffield) for the 
Safety in Mines Research Board —The Under¬ 
secretary for Mines, Establishment Branch, Crom¬ 
well House, Dean Stanley Street, Millbank, London, 
S. W. 1 (Feb. 4). A public and agricultural analyst and 
gas examiner for the County of Derbyshire- -The 
Clerk to the County Council, County Offices, Derby 
(Fob. 4). A librarian for the Halesowen Urban 
District Council—The Clerk, Cornbow House, Hales¬ 
owen (Febr. 10). A specialist in biochemistry and 
physiology in relation to food and nutrition on the 
medical staff of the Ministry of Health—The Director 
of Establishments, Ministry of Health, Whitehall, 
S.W. (Feb. 13). A metropolitan meat industry com¬ 
missioner fdr the Government of New South Wales— 
The Minister for Public Works and Health, Depart¬ 
ment of Public Health, Sydney, Australia (March 31). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
eon he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
Of anonymous communications.] 

Characteristics of Highly Active Vitamin A 
The recent publications of Karror, Morf and 
Sch&pp 1 , and of Heilbron, Heslop, Morton, Webster, 
Rea and Drummond*, have pointed to the conclusion 
that the highest concentrations of vitamin A they 
were able to obtain were almost pure. Wo have 
recently been able, by the help of high-vacuum 
technique, to proparo a much more highly active 
vitamin A. The physical data relating to our prepara¬ 
tion are recorded below. 

For the final stages of purification a pumping 
system with a limiting pressure of 10~ T mm. was 
employed, and the vacuum was of the order of 
10" 1 mm. The conditions of distillation were such 
as to secure vaporisation with as small a path of 
traverse as possi bio for the molecules from the 
evaporation surface to the condensation surface, the 
mean distance being 12 mm. for an evaporation area 
of 30 sq. era. Provision was made to regulate the 
heat input so that the end point of distillation of 
the various fractions might be as sharp as possible, 
a temperature advance equal to about 5°-7° C. being 
necessary to bring about the commencement of 
distillation of the next higher fraction after removal 
of the main fraction. By this means it was possible 
to effect separative distillation over a range of 
temperatures between 115° and 170° C. The fraction 
boiling between 136° and 137° C. gave physioal 
constants and figures on analysis which lead to the 
conclusion that the substance is a purer vitamin A 
preparation than has hitherto been described. They 
are as follows :— 

The antimony trichloride blue value is 78,000. 
Spectroscopic figures : 

(1) From tho colour produced with antimony 

trichloride 

j 1 per cent 093 mg. 465 

A j 1cm. 017 mg. 5,000 

680 mg. 2,600 

(2) Direct spectrophotographic measurement: 

„ | 1 per cent 328 mg. 1,000 

( 1 cm. 

The figures for tho purest vitamin A previously 
obtained by Heilbron and his colleagues were: 
Antimony trichloride blue value of 66,000. 


(l) 

*! 

1 per cent 

693 m[i. 

450 

1 cm. 

617 mji. 

4,650 




580 mp. 

2,650 

(2) 

E j 

1 per cent 

1 cm. 

328 mil. 

1,370 


Ultimate analysis gave the following figures: 
C ~ 83*5 per cent, H = 10*6 per cent, which are in 
excellent agreement with the formula suggested by 
Karrer, C l0 H l0 O, requiring C « 83-9 per cent, 
H *= 10*5 per cent. It has also been found that the 
product in alcoholic solution shows no optical rotation. 

The biological test showed that 0-0006 mgm. a 
day administered to rats gave slightly better growth 
than 0-001 mgm. (or 1 unit) a day of International 


Standard Carotene. This dose sufficed to cure 
xerophthalmia. 

We desire to express our thanks to Miss K. Culhane 
for the biological test and to Prof. Heilbron and 
Dr. Morton for much help with the analysis and 
physical determinations. 

Francis H. Carr. 

William Jewell. 

The British Drug Houses, Ltd., 

Graham Street, London, N.l. 

Jan. 10. 

' Hein. Chim . Aria. 14 , 1431. 

■ Biocfmm. J 26, 1178. 


Irradiation of Nucleic Acids and Uracil 

Guha and Chakravorty 1 recently announced the 
formation of vitamin by the ultra-violet irradiation 
of adenine sulphate. We wish to report similar 
experiments with nucleio acids and uracil. 

Studies of the relation of the constituents of the 
cell nucleus to the effects of ultra-violet light on cells 
led us to examine the absorption changes of these 
materials upon irradiation with various ultra-violet 
wave bands*. In tho course of these investigations, 
we were struck by the fact that modifications of the 
spectra of these materials upon irradiation—more 
particularly if wave-lengths shorter than 2900 A. 
were excluded—brought them into close resemblance 
to the spectra of certain B, concentrates*. The 
similarity of the sources of Bj and these materials, 
and the observation that uracil and adenine acquire 
tho ability upon irradiation of reducing arsenophos- 
photungstate solutions*—a colour test held by some 
to be a property of vitamin —suggested that B x 
might be a modified purine or pyrimidine of the type 
produced by the irradiation of such materials. 

In most of the experiments by which we undertook 
to test this hypothesis, thymus and yeast nucleic 
acids were used, since, as each contains four nitrogen 
bases, any activation of either or all of these to any 
or several of the components of the vitamin B com¬ 
plex might, we thought, be so seoured. The injection 
of irradiated nucleio acids into polyneuritic rate 
appeared in some instances to indicate moderate 
vitamin B x activity. Indeed, one apparent cure 
resulted from the administration of irradiated uracil. 
But careful examination of the results with large 
numbers of animals made it appear that the positive 
effects should be attributed to variability of the rats, 
and it was necessary to conclude that ultra-violet 
irradiation was probably ineffective in producing 
vitamin Bj from these substances. Our irradiated 
materials were also tested for vitamin B t potency, 
with negative results. A paper by one of us describing 
these experiments is now in press 4 . 

The negative results are borne out by the fact 
that our more recent apeotrographio workV indicates 
vitamin B, to be characterised by a maximum at 
2600 A., whereas the absorption changes believed at 
first to be associated with the production of vitamin 
B| were mainly in the shorter wave region*. Our 
studies of the absorption spectrum of irradiated 
adenine sulphate* show it to be less, rather than 
more, similar to what we now believe to be the 
characteristic spectrum of vitamin BjM. 

The reported finding of sulphur in the most potent 
vitamin B, concentrates’, is another factor which 
now makes it seem unlikely that any sulphur-free 
base could yield vitamin B t upon irradiation. That 
irradiation could introduce sulphur as an integral 
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*t of the molecule from the sulphuric acid bound 
by the baae appears a very remote possibility. 

Aside from these arguments, it is possible that if 
adenine is the only precursor of vitamin B t in the 
nucleic acids, one might fail to find activity upon 
irradiating nucleic acids, but succeed in finding it 
upon irradiating adenine sulphate, either because of 
the higher concentration of the material capable of 
aotivation in adenine sulphate solutions, or because 
the chemical binding of adenine to other constituents 
might prevent its aotivation when a part of the 
nucleic aoid molecule. 

Francis F. Heyroth. 

John R. Loofboubow. 

Basic Science Research Laboratory, 

University of Cincinnati, 

Cincinnati, Ohio. 

Nov. 30. 

1 Nature, ISO, 741 ; 1932. 

* Heyroth and Loofbourow, J. Amer. Chem. Soc., 53, 3441 ; 1031. 

* Heyroth and Loofbourow, Bull. Ha*. Sci. Ret., 8, 287 ; J931. 

4 Heyroth, Bull. Bag. Sci . Re*,, 4 , 119- 1932. 

‘Heyroth and Loofbtmrow, NATURE, 180, 773; 1932. 

* Heyroth and Lonf'liourow, HuU. Bat. Sci. He*., 4 , 36 ; 1032. 

7 WlndauB, et al., 7. physiol. Chem. 004, 128 ; 1032 ; KinnenUry, 
O'Brien and Peters, J. Physiol., 76, 17P ; 1932. 

Meaning of Neoteny and Pedogenesis 

For a scientific term to be of value it is absolutely 
necessary that in all circumstances it should be used 
with strict regard for its definition ; otherwise only 
confusion of thought and faulty argument can result. 
This should be obvious, but unfortunately some 
terms readily lend themselves to misuse. ‘Pedo¬ 
genesis’ and ‘neoteny’ are terms the definitions of 
which have been treated with very scant respect. 
Because of the oonfusion that has resulted it seems 
desirable that attention should be directed both to 
the origins of these words and to their real significance. 

The term 'pedogenesis’ was first proposed in 1866 
by K. E. von Baer 1 who was writing of the phenomena 
which had recently been observed in Mias tor t and it 
is quite clear that he regarded psedogenesis as a form 
of parthenogenesis. The fact that von Baer regarded 
parthenogenesis as a form of asexual reproduction 
does not affect the definition. 

O. Hamaxm* (1891), when he described an A can- 
thooephalaa which became sexually mature in the 
larval stage, was one of the first to misuse tho term 
‘pedogenesis’. This was noticed by Chun, 1 who when 
defining 'dissogony' protested against Hamann’s use 
of ‘pedogenesis’. It may be noted here that Hamann 
was the first to propose the idea of evolution taking 
place on a large scale by means of 'pedogenesis’, an 
idea which in a modified form finds favour with some 
modem authors, notably Prof. W. Garstang 4 and 
Mr. G. R. de Beer. 4 

Kollmann* was the first to use the term 'neoteny’, 
and he used it to describe the phenomena which had 
been observed in the Amphibia. He distinguished 
between *partial neoteny', which is said to occur 
when metamorphosis is delayed beyond the normal 
period, for example, the wintering of certain tad¬ 
poles ; and 'total neoteny*, which is found in the 
case of the Axolotl, where the animal retains its gills 
but becomes sexually mature. 

'Neoteny* and 'pedogenesis* therefore indicate two 
distinct phenomena. In 'pedogenesis’ a form of 
parthenogenesis is found, but in 'neoteny’ we see a 
oase of normal sexual reproduction. The distinction 
between the terms is clear out and is of biological 
importance. 


In re-defining the terms under discussion, Mr. de 
Beer has disregarded their origins and the definitions 
of their authors. So he uses ‘neoteny* as a wide term 
which implies an alteration in tho rate of develop¬ 
ment of the german as compared with that of the 
somatic tissues : an idea which cannot be brought 
into line with Kollmann’s views. This alteration may 
be brought about in a number of ways ; if by the 
speeding up of the rate of ripening of the germen, 
that of the somatic tissues remaining constant, 
‘psedogenesis' will result, and Mr. de Beer considers 
that the most perfect cases of this are those of 
Mias tor and Polystomum integerrimum; if the 
acceleration has not proceeded so far a case like 
that of the Axolotl will result. On this view all 
these cases are different aspects of the same 
phenomenon. 

It is very doubtful whether the matter should be 
considered in this way ; it would appear to be giving 
the status of a fundamental biological concept to the 
observed fact that in a few isolated oases in the 
animal kingdom the normal relation between the 
rates of ripening of the germen and of the somatic 
tissues, as judged by observations on the majority of 
closely related species, has become modified. 

That such a state of affairs has been brought 
about by changes in the external environment is 
undoubted, and in the case of the Ctenophores 
described by Chun 7 this is abundantly clear. It is 
impossible therefore to consider the sporadic occur¬ 
rence of the early ripening of the germen as more 
than a fortuitous happening ; and it would appear 
to be of more value to use the words ‘psedogenesis’ and 
‘neoteny’ to distinguish forms of parthenogenesis and 
normal sexual reproduction respectively than to 
combine under them isolated examples having no 
biological relationship and drawn at random from all 
over the animal kingdom. 

We are thus brought to the conclusion that the 
cases of the Axolotl, the Ctenophores and the Aoan- 
thocephala are cases of 'neoteny*, whilst ‘psedogenesis’ 
occurs only in the insects ; the case of Polystomum 
integerrimum , in which the fusion of gametes is said 
to occur, must be regarded as ‘neoteny’ in an herma¬ 
phrodite animal. 

To those who incline towards the view that 
evolution on a large scale has taken place by the 
process of the shortening of the ontogeny, it may bo 
pointed out that in discussions on this subject the 
older definitions of 'psedogenesis’ and ‘neoteny’ are 
of great importance, for it is obvious that if the 
ontogeny were to be shortened in a truly peedogenetio 
form sexual reproduction would be lost to that 
species. 

In conclusion it must be noted that 'dissogony' 
must be regarded as a form of 'neoteny*, Chun 
himself having compared the phenomenon which 
he had observed with the case of the Axolotl, 
and contrasted it with the phenomena seen in 
Miastor ♦ 

G. E. H. Foxon. 

Department of Zoology, 

University of Glasgow. 

Nov. 17, 

1 Dull. Acad. Imp. Sci. St. Petersbourg, T.9, 

1 Jena. Z. Nofuru?., Bd. 26. 

• "Featachrift t, atebeaxigston Chjburtotage Rudolf Leuckarta". 
Leipzig. 

4 Quart. J. Mice. SH„ London. Vol. 72, 1920. 

• “Embryology and Evolution". Oxford, 1930. 

• Verb, naturf. Get. Basel, Bd. 7. 

’ “Fauna und Flora dee Oolfse von NeapeP*. Monograptde t, 
Otenophnren, 
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Oxidase of the Crystalline Style 

My observation of the occurrence of an oxidase 
system in the crystalline style of Saxidomue giganteus, 
Faphia staminea and Mya armaria 1 has been con¬ 
firmed by Yonge in that of Ostrea edulis, but in this 
case the reaction of the stylo extract to guiacum was 
found to be extremely feeble*. 

Recently I have had the opportunity of testing 
the crystalline styles of three species of oyster 
[0. virginica, 0. lurida and O. gigae) for oxidase and 
have found the reaction to guiacum quito marked. 
There is considerable variation in oach case in the 
activity of extracts made under identical conditions 
from different batches of crystalline stylos, depending, 
apparently, on the condition of the styles, which is 
affected very quickly by small changes in environ¬ 
ment, but each species has yielded extracts equalling, 
or exceeding, in oxidase activity those from Saxi¬ 
domue giganteua made in precisely the same way and 
tested with guiacum. 

In addition to those species already mentioned, 
Schizotheurue NuttaUi , Cardiwn corbie and BanJcia 
(Xylotrya) eetacea have now been found to contain 
the oxidase system in their crystalline styles. It is 
probably of general occurrence in the lamellibranohs. 

0. Berkeley. 

Pacific Biological Station, 

Nanaimo, B.C. 

Dec. 9. 

1 UerkHcy, ('.. J. Exp. Zool.. 87, 477 ; 1023. 

* Vongf, C, M„ J. Afar. Biol. Am*.. N.H., 14, 309 ; 1020-27. 


Nutritional Condition of Sheep and Susceptibility 
to Stomach Worm 

The important influence of the nutritional condition 
of the host in resisting worm infestation has boen 
demonstrated by Zimmermann et alia 1 , Ackert el 
alia** 9 * 4 in chickens, Foster and CortbV and Nagoya 8 
in dogs, Kobashi* and Chandler 10 in rats. The 
problem is one of supreme importance in sheep, the 
parasitic infestation of which frequently constitutes 
a limiting factor in the carrying capacity of pastures. 
The number of sheep on a farm may be limited by 
the potential infoctivity of the pasture, rather than 
by the amount of grazing it provides. Since the 
information derived from the experiments of these 
workers would appear to have a very important 
bearing on the control of parasitic gastritis in sheep, 
an experiment was commenced in the spring of 1032 
to determine the degree to which differences in 
clinical condition produced by nutritional means 
might affect the degreo of parasitio infestation of 
sheep exposed to an equal chanoe of infection. 

Forty lambs were taken from their dams soon after 
birth and fed in concrete pens (sawdust used as 
bedding) on cow’s milk, meals and grass cut from 
pastures which had never been grazed with sheep or 
cattle. At the age of three months the lambs were 
divided into two groups of sixteen (eight having died), 
the two groups being comparable in weight and 
appearance. One group was given 7-8 lb. of green 
tares and oats per head daily. The other group 
received, in addition to the tares and oats, three 
pints of separated milk and one pound of mixed 
meals daily. Fffical examination on three separate 
occasions showed that no helminth eggs were being 
passed. 

When four months old the lambs were grazed on 
worm infested pasture. At this period the average 


weight of the poorly-fed group was 60 lb. and of the 
well-fed 84 lb. The well-fed group continued to 
receive 1 lb. a head of meals, but the separated milk 
was discontinued. 

After six weeks grazing the lambs were slaughtered, 
their fourth stomachs removed intact and the worms 
counted. The average number of worms in the poorly- 
fed group was 103, in the well-fed 31. There was a 
surprising individual variation within each group, 
the numbers in the poorly-fed group ranging from 
0 to 222 and in the well-fed group from 2 to 76. 
Statistical analysis of the results, kindly undertaken 
for us by Dr. Tocher, showed that the differenoe 
between the two groups was significant and that 
the chances against the group difference being 
fortuitous were 1,400 to 1. 

It may therefore be deduced that under natural 
conditions of infection, the nutritional state of the 
sheep plays a significant part in determining the 
degree of its susceptibility to stomach worm infesta¬ 
tion. 

A. H. H. Fraser. 

D. Robertson. 

Rowett Institute, Aberdeen, 
and 

North of Scotland College of Agriculture, 

Aberdeen. 

1 Zimmermarm, N. It., Vincent, L. JL, Ackert, J.. K„ J. Partu ,, 12» 
104 ; 1920. 

• Ackert, J. E. and Splndler. h. A., Amer. J. Hyg.. 8. 282; 1829. 

1 Ackert, .T. K., Mcllvaine, M. F. and Crawford, N. Z., Amer. J . 

Hyg., 18. 32U ; 1931. 

1 Ackert, J. K, and Nolf, L. O.. Amer. J. Hyg., 18, 337 ; 1931. 

‘Foftter, A. O. and Cort, W. W., Seunce, 78, 681; 1931. 

« Foster, A. O. and Cort, W. W., Amer. J. Hyg., 16, 241 ; 1932. 

' Foster, A. O. and Cort, W. W„ Amer. J. Hyg., 16, 682 ; 1932. 

• Nagoya, 1\, Jap. J. Exp. Med , 8, 673, 687, 596, 603 ; 1931. 

• Kohashl, 8., ./. Choten Med. Am*.. 88, 31 ; 1932. 

10 (’handler, IC C., Amer. J. ffw., 16 , 760; 1032. 

Local Lists of Animals 

May I make a mild protest against the rather 
derogatory remarks about local lists of animals in 
the notice of Bolam’s “Birds of Northumberland" in 
Nature of December 3 (p. 841) T Natural history 
studies have made great progress in recent years by 
the methods practised by Mr. Nicholson, Mr. Elton 
and others, which find expression in the excellent 
new Journal of Animal Ecology . But because the 
new is very good, it does not follow that the old is 
bad : the two are surely complementary. 

Local lists are the basis of our knowledge of geo¬ 
graphical distribution and there is still plenty to be 
done at that. The facts for the various groups of 
animals in Britain are certainly not yet fully known ; 
even when the data must be adequate (for example, 
Lepidoptera, Coleoptera) they have not been put 
together as they have for plants and Mollusca and so 
made generally available. I much hope that before 
long the Entomological Society and similar bodies 
will see that this is done ; it will make the interest 
of internal distribution muoh more obvious. 

The time, too, is just ooming when local lists are 
beginning to have some historical interest; some 
things have remained as they were, some have 
changed, and changes are, I believe, of more than 
usual interest among the very birds with which the 
note in Nature deals. 

These considerations concern the benefit of natur¬ 
alists in general. Local lists are also of great 
help to the individual who likes going about the 
country trying to understand what he sees, beoause 
they give him some definite object in pursuit of 
which he picks up all sorts of good knowledge. 
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It is, I suppose, just a natural human passion to 
like to have something definite to do, just as it 
is to find out something which no one else knows. 
To observe the beetles of the parish of Edvin Loach 
in a diffuse and general way probably leads nowhere 
except to an interest in something else; to set out 
to make a list of them is a defined purpose which will 
have the stimulus and joy of approximate achieve¬ 
ment and be punctuated by exciting discoveries— 
new to the parish, new to the county, possibly new 
to Britain. Incidentally, it will lead to the accumu¬ 
lation of a great deal of knowledge of how the local 
beetles live and breed, and possibly to the differen¬ 
tiation of fresh forms ; the list will, of course, be all 
the better if some of this is incorporated. 

Local lists are, in short, one of the classical tech¬ 
niques of natural history in Great Britain ; they 
have been the framework in which muoh of the best 
work has been set, and there is, I think, every reason 
to oxpect that the method will be equally fruitful in 
the future. The average naturalist has not generally 
got very much spare time and he cannot be a trained 
scientific biologist, but he can and does serve the 
some ideal to very good effect. 

Dec, 10. A. E. Boycott. 


Inheritance of Acquired Characters 

In Nature of October 1, p. 508, is published an 
interesting communication from A. F. Dufton to the 
effect that tho fathers of eminent persons tond to 
be older at the time of birth of tho eminent (or shall 
wo say pre-eminent ?) child than is typical of fathers 
of children who do not attain eminence. Mr. Dufton’s 
communication is a confirmation on a more extensive 
scale of a relationship reported by Francis Gal ton 1 , 
A. H. Yoder 1 , and Havilock Ellis 8 , in their rnoro 
limited studies. It is in keeping with the discovery 
by Minnie L. Steckel* of a positive correlation botwoen 
age of parent and intelligence of child among the 
school population of Sioux City, Iowa. 

In Nature of October 15, Dr. R. A, Fisher com¬ 
ments upon Mr. Dufton's letter, one of his suggestions 
being that “A more satisfactory comparison would 
be between the ages of paternity for eminent persons, 
and those of their loss eminent brothers and sisters”. 
This comparison has been made upon small series 
by Yoder and by Ellis with conflicting results. 
Yoder* found the distribution of great men in tho 
older as compared with the younger half of the sib- 
ship to be 24 to 13. Ellis* found a Blightly greater 
frequency of genius in the position of first-born than 
of genius in the position of last-bom (97-67). 

There is available, however, more direct evidence 
of a positive relationship between parent age and 
intelligence (or between birth order and intelligence, 
since parent age and birth order are at present 
inextricably interwoven). In a study* of children 
examined at the Illinois Institute for Juvenile 
Research there was found to be a definite tendency 
for later-bom children to exceed their earlier born 
siblings in intelligence quotient. This finding was 
confirmed by Dr. Steckel* in a study of nearly 7,000 
children in the school system of Sioux City, Iowa. 
In both of these studies, comparisons were made only 
between siblings and in this way any possible dis¬ 
tortions resulting from a correlation of intelligence 
with age of marriage or family size wore eliminated. 
That these findings were not due to an inadequate 
standardisation of the tests is indicated by the fact 
that these relationships were still present when test 
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results were re-standardised upon the child popula¬ 
tions from which this sibling material was drawn. 

While it is entirely possible to explain this relation¬ 
ship by assuming the inheritance of acquired char¬ 
acters, it is, os Dr. Fisher points out, by no means 
necessary to make this assumption. Parents are apt 
to be more experienced in child training and in better 
economic condition when their later children arrive 
and it is difficult to judge the possible advantage 
which an older sibling may give to a younger child's 
intellectual development. If an explanation is to be 
sought upon the biological level, I personally should 
be more inclined to seek it in the physiological effects 
of the prolonged labour and difficult deliveries with 
their attendant risk of brain damage which are more 
common with tho earlier bom children, than in the 
inheritance of acquired characters. 

The question of order of birth in relation to the 
development of the child has also been discussed at 
some length by H. E. Jones 7 . 

R. L. Jenkins, 

Institute for Juvenile Research, 

907 South Lincoln Street, 

Chicago. 

Doc. 10. 

1 Gal ton, Francis, "TTonicHtary Genius", Second edition, London: 
Macmillan, 1802 ; p. 78. 

1 Yoder. A. H., "The Study of the Boyhood of Great Men”, Ped. 
Sent., 8. 134-56 ; 1804. 

1 Kills, Havelock, "A Study of British Genius". London : Hurst 
and Blackett. 1904. 
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J. Krfw. Pgurhot.. 88, 212-220; 1931. 
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versity of Chicago Press, 1031. 
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PiWhnl 1, 329-344 ; 1930. 

’ Jones. IT, K., "Order of Rlrth In Relation to Development of 
Child". Chap, vll. Handbook of Child Psychology published by Carl 
Murchison, Clarke University Press, Worcester, Mass., 1931. 


A Method of Extending the Frequency Range of 
the Cathode Ray Tube 

The cathode ray tube could bo employed on 
several present-day problems if records could be 
obtained at somewhat higher frequencies than those 
obtainable at present. Tho use of brighter tubos, 
lenses of wider aperture, foster films and higher film 
speeds should achieve the required improvement. 
With regard to lenses, where a cinema ions is used 
the following arrangement should bo found useful ;—- 
A long focus collimating lens receives the light from 
the cathode ray tube and renders the rays parallel. 
A short focus cinema lens of largo aperture roceives 
these parallel rays and foousos them on to the photo¬ 
graphic emulsion. The reason for using two lenses in 
preference to a single Ions is that those lenses are 
usually designed to receive parallel rays, and there¬ 
fore if they receive rays which are not parallel the 
definition suffers unless tho aperture is reduced. It 
will be noticed that tho collimator is a long foous 
Ions compared with the convergent lens. In con¬ 
sequence a reduced image of the end of the cathode 
ray tube formed in the plane of the photographic 
plate or film. 

The advantage of this arrangement is that since 
the image is smaller than the object, the spot of 
illumination on the plate is correspondingly smaller 
than that on the end of the cathode ray tube. Conse¬ 
quently, if the plate is moving at a constant rate at 
right angles to the deflection of the cathode ray, 
the precision of observation in the direction of travel 
will be increased in the same proportion as the size 
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of the spot is diminished. Now the brightness of the 
spot is also correspondingly increased so that the 
exposure of any given part of the plate is correspond¬ 
ingly increased. Three alternatives present them¬ 
selves : (1) to use the usual speed of plate and 

increase the doflection, in which case the precision 
of measuring tho deflection will be increased in pro¬ 
portion ; (2) to increase the speed of the plate, in 
which case the precision of measuring in the direction 
of travel is still further increased ; (3) to decrease 
the speed of the plate, in which case it is the precision 
of measuring the deflection which is increased. 
Theso alternatives are summarised for a case in 
which there was a ten-fold reduction in the size of 
the image in the following table: 


Alternative 

Speed 

of 

Accuracy 
of measuring 

Accuracy of measuring 
In direction of 

schemas. 

plate. 

deflection. 

motion of plate. 

(1) 

3 

x 10 

XlO 

<*> 

x 10 

1 

x 100 

(3) 

•HO 

x 100 

1 


From a consideration of other cases it is found 
that the product of the improvements shown in 
the last two columns is approximately equal to tho 
square of tho linear reduction in the size of the image. 
All the above figures have been calculated on the 
assumption that the aperturo of the lens system 
at the tube is a constant one. Tho data given above 
show that accuracy is improved the more tho imuge 
is reduced in size by the lens system. A limit to the 
improvement is set by the grain of the photographic 
emulsion, by the difficulty of designing lenses of large 
aperture and adequate definition, and also by in¬ 
accuracies present in the optical instrument used for 
making measurements of the photographic records 
which are obtained. 

With regard to suitable lenses there appears to be 
a definite need for a special lens for cathode ray work. 
A lens having a numerical aperture of 0*8 or 0*7, a 
focal length of 25 -50 mm. and adequate definition 
on the film over an area of 3-5 mm. would be useful, 
on the lines of a wcll-correctod microscope substage 
condenser. Tho end of the modern cathode ray tube 
which presents to tho Igiih a convex surface makes 
the obtaining of good definition difficult. It would 
be better from the optical point of view for the sur¬ 
face presented to tho lens to be concave. This might 
be done by coating a suitably curved glass surface 
with tho fluorescent material and by placing this 
inside tho bulb of the cathode ray tube. 

With regard to the camera, sinco film speeds 
between 10 and 100 metres per second will be 
required, tho use of tho ordinary spools and gate 
would present difficulties. A suitable alternative 
would bo a motor-driven drum with tho film wound 
round its circumference. Exposures on film $-1 m. 
long could be obtained in this way. A method of 
exposing such a rapidly rotating film during one 
revolution only is to drive a worm wheel from the 
shaft of tho film drum, this worm wheel carrying 
contacts which short circuit the charge on one of the 
deflector plates of the cathode ray tube. Prior to 
and subsequent to tho short circuit the cathode ray 
is deflected behind a screen, so that the illuminated 
spot does not enter the lens. During the temporary 
short circuit the spot oscillates about its central 
position and its movements aro photographed. With 
a worm wheel of 20 cm. in circumference driven at 
one hundredth the speed of the drum the short 
circuit contacts should be 2 mm. long. 

Longer exposures than those given by a single 
drum rotation could be obtained by winding the 
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film in a spiral round the drum and causing the len* 
system to move sideways during oxposure, so that 
the image corresponds approximately to the centre 
of the film during exposure. 

H. Habtridge. 

Physiological Laboratory, 

St. Bartholomew’s Medical College, 

London, E.C.l. 


Capacitance Hygroscopy and some of its 
Applications 

Being myself concerned with tho properties of 
both soil and cotton, I read with particular attention 
tho article on this subject by Dr. Lawrence Balls in 
NAtUKE of December 17. I have found it difficult 
to decide exactly how Dr. Balls considers the moisture 
content of the soil or cotton bale under test affects 
his condenser roading. From hia opening paragraph 
one might conclude that he believes the dielectric 
property of water to be the dominant factor. Later, 
howevor, he remarks that “variations of resistance 
in the unknown capacity can also alter the ‘capacit¬ 
ance* readings**. An instrument which responds to 
changes in electrical resistance is influenced by tho 
salt as much as by the moisture content. One 
responding to the high dielectric constant of water 
contained in a material would, on the other hand, 
be most valuable. There are Home who might easily 
bo misled into thinking that a dielectric constant is 
involved merely because condensers are used in the 
measurement. In view of the statement I have 
quoted, it appears that Dr. Balls is aware that his 
apparatus measures the equivalent parallel capacity 
of the system tested. 

Suppose a condenser of capacity C and resistance It 
were connected in series, and tested, the ‘capaci¬ 
tance* would bo <7/(1 -f fit*G> a C*). If, for example, 
C ~ lOOppF, and H == 1,000 ohms, at a frequency 
of 2,000 kc., jK*to s C 7i — 1*66, and the ‘capacitance’ 
measured would be 37‘6ppF. If H rose to 2,000 
ohms without any change in C, the value would be 
only 13-lgpF. Tho systems investigated by Dr. 
Balls are, of course, more complex than this ; but 
thero is nothing in his article to show that the 
‘capacitance* changes which he observos aro not 
mainly due to resistance effects. 

The matter can easily be settled by finding how 
sensitive the ‘capacitance* readings are to frequency. 
If, in the simple case taken above, i? were so high as 
10,000 ohms, would be large in comparison 

with 1, and the ‘capacitance’ measured would be 
substantially l/Ii*(o a G\ The value obtained would 
therefore change inversely as the square of the 
frequency, and would fall with increase of C. 

In more complicated systems the issue is less clear- 
cut ; but in coses where tho measured ‘capacitance* 
varies inversely with tho frequency raised to a power 
between 1 and 2, it is not justifiable, when deducing 
the properties of the material between the electrodes, 
to assume it to be a non-qonducting dielectric. Tho 
frequency test is easily applied, and until the results 
of it are forthcoming, we are not in a position to 
place a precise interpretation on Dr. Balls’ results. 

There is one further point that deserves comment. 
In connexion with his results with soil, Dr. Balls 
remarks : “Some very complex curves for changes 
in soil-capacity with change of moisture have recently 
been published, determined by a compensated bridge 
method. They contrast very sharply with such simple 
curves as Fig. 2, which seem to me to be more inherently 
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probable.” These “complex curves" were obtained 
by Mr. G. H. Cashen of this Station, and the reason 
advanced for setting them aside does not seem to 
me at all convincing. I am inclined to regard sim¬ 
plicity as a craving of the human mind rather than 
a reality of Nature. In any event, Dr. Balls could 
probably learn a lot about what takes place at the 
surface of the iron hoops of his cotton bales by 
employing a method of as critioal a nature as that 
used by Mr. Cashen; ‘surface* or ‘electrode* capacity 
must certainly enter in hore. 

R. Kknwohthy Schofield, 

Rothamsted Experimental Station, 

Harpenden. 


Heights of Nuclear Potential Barriers 

As a result of experimental work in the past few 
years on the artificial disintegration of light nuclei 
and the nuclear scattering of a-partioles, wo now 
have a means of estimating the heights of the poten¬ 
tial walls surrounding these nuclei. I have collected 
the evidence from a variety of sources which can bo 
summarised as below. 
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Fig. 1. 

(а) Minimum energy methods : Here the value of 
tho range of the a-particle of least velocity which 
wilt enter the nucleus and cause tho omission of 
either a proton or a quantum of radiation is found. 
Tho energy of this particle will correspond to the 
height of tho nuclear barrier. 

(б) Scattering experiments : The anomalous scatter¬ 
ing of a-p&rticles which make close approach to the 
nucleus gives a measure of the probability of their 
entry within. Tho radius of the nucleus for which 
this scattering is appreciable can be estimated and 
from this we can deduce the smallest potential for 
which an observable penetration takes place : this 
will correspond to tho height found by the minimum 
energy methods. 

The heights so found (given in terms of the potential 
of an a-particle of charge 2) are plotted against 
atomic number, giving a straight line (Fig, 1). 

This therefore suggests the simple rule that the 
heights of the nuclear barriers of the light elements are 
proportional to the atomic number . 

If this relation is true outside the limits of the 
elements for which evidence exists, then we must 
conclude that the protons produced from phosphorus 
by a-particles from polonium (energy 5 -2 x 10* 
electron volts) and potassium with radium C (energy 
7 *6 x 10* electron volts) are due to resonance with a 


virtual a-particle level, since the a-particle will have 
insufficient energy to surmount the barrier. 

The full details of tho calculations will be published 
shortly. 

Physics Laboratories, E. C. Pollard. 

University of Leeds. 

Dec. 12. 


Corrections to the Times of the P Wave 
in Earthquakes 

A REDISCTJ88ION of about eighty earthquakes from 
tho International Seismological Summary is in pro¬ 
gress. Revised epicentres and apparent times of 
starting have boon found, tho revised tables of P 
recently published by one of us being used. The 
S tables were not used because it was known that 
the identification of S is less trustworthy than that 
of P. The new residuals of P show that the correction 
needed at distances near 30° is somewhat larger than 
was found before. In East European and North 
American earthquakes the tables seem accurate to 
35°, but need a correction rising to + Is. at 19°. 
Then there is a sharp bend in the curve, the correc¬ 
tions needed reaching — 5s. about 30°. They remain 
negative to 58°, and then are positive to 70°, the 
greatest correction being -f 2s. At greater distances 
the corrections needed are small. 

Japanese earthquakes show a similar behaviour 
up to 50°, but beyond that distance they are not 
suitod for determining corrections, since an error in 
the tables has the same effect on the residuals at 
the European stations as a displacement of the 
epicentre to the north-west, which cannot be checked 
on account of tho distribution of the near stations. 
Oceanic earthquakes seem to show no need of cor¬ 
rections near 30°, but tho small number and uncer¬ 
tainty of the observations make tho probable error 
of the times largo. 

Byerly noticed the bend near 20° in the observa¬ 
tions of tho Montana earthquake, but it remained 
to be seen how general it was. Miss I. Lohmann has 
also, we understand from a letter, detected it in an 
Azores earthquake. Our data would agree with the 
existence of a discontinuous increase of velocity with 
depth, but Miss Lehmann’s study of original seismo¬ 
grams seems to favour a continuous though rapid 
transition. Harold Jeffreys. 

St. John’s College, K. E. Butlent. 

Cambridge. 

Viscosity Measurements of Liquids by the 
Oscillating Disc Method 

With reference to tho advantage of this method 
described by A. van Itterbeck 1 , it may be said* that 
another advantage it has over the capillary stream 
method lies in the insensitivity of tho disc experi¬ 
ments to the presence of dust particles as compared 
with the sensitivity of the capillary method. 

While, however, tho disc method has its advantages 
in experiment, those who have used this method 
would probably agree that tho accurate calculation 
of the absolute or relativo viscosity of a liquid from 
the logarithmic decrement is not so satisfactory aa 
the calculation from the capillary method. 

Chemical Laboratory, C. E. Fawsttt. 

University of Sydney. 

Nov. 11. 

1 NATDRB, ISO, 300, Sept. 10, 1932. 

■ Fawjritt »t>roc. Roy. 8oe. t A, 80, 200; 1008 1 
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Research Items 


Symbolism of the Mage. In Antiquity for December 
Mr. W. F. J. Knight offers the suggestion that the 
design of the pattern stone of Bryn Celli Ddu is an 
inaccurately rendorod maze formation. He points 
out that this motive, or the cognato motive of the 
spiral, occurs on one of the upright stones, and is 
also the actual structural design of the monument 
itself. It is assumed that the bedt kind of explanation 
of this triple occurrence is Romo form of magic—a 
maze embodying the ideas of defence and exclusion 
and of penetration of the defence. Maze ritual can 
be identified in tho history of the maze form. The 
Troia, or ‘Trojan game’, appears to have been a 
ritual ride of armed horsemen practised in early 
Italy. Mazes are generally called ‘Troys* in northern 
Europe. Virgil compares the movements of the 
Trojan game to the intricacies of the labyrinth at 
Knossos. A maze ritual was connected with the 
Eleusinion mysteries, the underlying idea being the 
initiation that leads to perfection, or the penance 
that leads to Paradise. Tho maze is also a symbol 
of aecrocy, as in the story of Fair Rosamund. The 
sacred dance of the Salii at Rome, a protective 
processional, has been called a ‘Troia on foot*. Both 
Saliian dance and Troia emphasise tho distinction 
between within and without. Thus a maze becomes 
a protective wall of great magical strength with an 
entrance difficult for tho unauthorised. It would 
appear that the name Troia is not a literary associa¬ 
tion, but is connected with a Latin verb denoting 
some kind of active movement. Troy, therefore, 
may have taken its name from tho gamo and not 
vice versa. Tho connexion between the sites and 
beliefs of classical antiquity and bronze ago Britain 
is probably to bo sought in the rites of tho British 
tumulus folk around their tumuli. 

Yuman Music. Miss Densrnoro’s studies of the 
music of the American Indians have covered Indians 
of woodlands, plains, high plateau and desert cultures. 
The songs she has collected among tho Yuman and 
Yaqui of tho River Colorado and north-wost Mexico 
(Bull. 110, Bur. American Ethnol.), by contrast, 
belong to a rivor culture, based upon a rude, but 
efficient, agriculture, without irrigation and supple¬ 
mented by hunting, and ft hfe in settled villages. 
Among the Yuman the characteristic musical form 
consists of cycles of songs which are interpreted 
in legends. Some of the legends can bo related in 
about nine hours, while others are longer, The 
story is told in tho common language, but that of 
the songs is old and cannot be understood by anyone, 
the songs being learnt with the music by rote. The 
songs are episodic to the narrative. There is dancing 
in a few, but not all, of the cycles. In the deer dance 
and the corn danco only of those described do the 
dancers encircle tho musicians. Tho characteristic 
form of tho songs is periodic with ono, two, or 
occasionally throe, long periods and one short period 
containing tho most pleasing part of the melody. 
There are rules for tho repetition of the periods, but 
they are not strictly observed, ©specially by a good 
singer. Often they are sung for a larger number of 
times than is proscribed by the rule. The accom¬ 
paniment shows great variety in rhythm. The songs 
are accompanied by rattle and by basket drum and 
also by nasal grunting and the pounding of feet. 
The grunting was used especially in hunting songs. 


I There were two varieties of flute, and although there 
were no love songs, they were used by players 
standing in a group to attract tho attention of the girls. 

Measurement of Visual Acuity. In a report to the 
Medical Research Council (Special Rep. Ser., No. 173. 
London : II.M. Stationery Offloe. Is. 6 d. net) R. J. 
Lythgoe and Dorothy E. Corkill deal with the relation 
between visual acuity and illumination. Visual 
acuity, which in the wide sense includes the ability 
of the visual apparatus to appreciate contour dif¬ 
ferences, discrimination of two points, and legibility, 
is dependent upon physical, physiological and psycho¬ 
logical factors. It is still widely hold that visual 
acuity is at a maximum at an illumination of 3-4 
foot-candles, and artificial ilium inants giving more 
than 10 foot-candles are sometimes condemned. 
Values of more than a hundred times this figure arc, 
however, frequently mot with, and there is no doubt 
that acuity is considerably better under these high 
illuminations, though the rate of improvement is a 
constantly diminishing one with illuminations higher 
than 100 foot candles. High values of visual acuity 
arc obtained only whon the illumination falls on the 
periphery of the retina. The effect of glare was 
investigated ; when the surrounds are dark, glare 
may increase visual acuity, but in an adequately 
illuminated room causes a fall. Another important 
aspect of the subject is dark adaptation ; thus, the 
performance of a ship’s outlook is defective if insuffi¬ 
cient time elapses for dark adaptation or when there 
are bright lights in the field of vision. For accurate 
testing of vistml acuity it is important to employ 
illuminations of more than 25 foot-candles, in a 
moderately light room. It is found that in com¬ 
mercial test-types the errors in the letter commonly 
exceed 10 per cent. 

Forecasting the Herring Fishery off East Anglia. 
The readings of the annual rings upon the scales of 
herring and their correlation with tho size of the 
fishes havo given a clue to the sorting out of herring 
shoals in year groups. This in turn reveals the years 
which are prolific in young fish, and enables the fate 
of any year-group to be traced through succeeding 
years. Always provided that the sampling of the 
shoals provides a fair picture of the proportions of 
the year-groups and that tho scientific analysis is 
accurate, these methods allow of an approximate 
forecast of the potentiality of the fishery for several 
years ahead. Dr. W. C. Hodgson summarises the 
results of his analysis of East Anglian herring shoals 
from 1923 until 1931, and shows how the data for 
1923-30 were used to make a foreoast of the 1931 
season, the estimated result showing a close agree¬ 
ment with the actual catch (J. Animal Ecology , vol. 1, 
p. 108, 1932). Forecasting tho horring stocks in the 
Bouthom North Sea began in 1929, and, considering 
that the method is still in the experimental stage, 
have been reasonably accurate. But although the 
forecast can foretell the relative proportions of 
different yoar-groups, it cannot be taken as an 
accurate indication of the total amount of the catch, 
since this depends also upon extraneous factors, such 
us the suitability of tho weather for fishing operations 
or the intensity with which the fishing is prosecuted, 
which in turn depends hpon the potential demand 
for the catch. 
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Schistosomiasis in the Philippines. The occurrence of I trench 650 yd. long and 88 yd. wide. The slope of 


schistosomiasis japonica or katayama disease was 
recorded for the first time in the Philippines in 1906. 
The organism concerned is the Oriental blood fluke 
Schistosoma japonicum, but knowlodge concerning its 
molluscan intermediate host in those islands has been 
greatly needed. In a recent paper (Phil. J. Sci., 49, 
No. 2, 296-304; 1932) Mr. Marcos A. Tubangui 

discusses this subject and announces his discovery 
that tho snail Blanfordia quadrasi has been found 
by him to be infected with cercariae similar in every 
respect to those of S. japonicum. The snail occurs in 
moist places on tho banks of small bodies of fresh¬ 
water, and samples of the mollusc, collected near 
houses occupied by persons suffering from the disease 
mentioned, were found to be naturally infoctod. When 
the cercarice wore successfully introduced into mice 
and other laboratory animals tho adult flukes, into 
which they developed, were similar to those of 
Schistosoma japonicum. The snail was further proved 
fro bo tho missing intermediate host of the blood 
fluke by successfully infecting it with the miracidia 
stage of the parasite. 

Root Nodules and Nitrogen Fixation. As No. 6 
in the University of Wisconsin Studios in Science 
has appeared a sumptuous volume upon the “Root 
Nodule Bacteria and Leguminous Plants”, by K. B. 
Fred, I. L. Baldwin and Elizabeth McCoy. This 
monograph reviews critically and adequately tho 
enormous literature dealing with this subject and 
contains also a very judicial summary of tho attempts 
made upon a commercial scale to supply the causal 
organism of the nodules to farmers. It is interesting 
to read the conclusion that nitrogen fixation in pure 
cultures of the nodule organism outside tho plant 
remains still unsatisfactorily established, though the 
gain in nitrogen from tho air by the activity of tho 
living contents of tho nodule is beyond doubt. The 
authors point out that different typos of nodule, 
with different distribution on the root system, may 
have very different, values. They conclude that the 
best results are obtained when the nodules arc re¬ 
latively few in number and large in size and borne 
on the tap root and the main laterals. A commonly 
accepted theory that comes out badly from this 
critical study is the view that the nodule is to be 
regarded as an abortive branch root. At the same 
time, the authors give little indication of the manner 
in which the vascular tissue develops within the 
nodule. They review briefly work upon root nodules 
on plants outside the Leguminoseaj and also upon 
tho few cases whore bacteria are reported as regularly 
associated as symbionts with loaves. In this review 
the root nodules of Casuarina, receive very brief 
notice but Aldrich-Blake now publishes a note 
(Oxford Forestry Memoirs, No. 14, 1932) which would 
add Caeuarina equisctifolia to the list of plants in 
which growth is materially improved when nodules 
are produced on the roots as the result of infection 
by a mixture of orushed nodules and soil. 

Landslide at Toge, Japan. Two papers, by Prof. N. 
Nasu and Prof. N. Miyabe, have recently been 
published on this landslide (Earthq. Res. Inst Bull., 
10, 674-693, 694-700; 1932). At the end of 

November 1931, it was found that at the village of 
Toge (about 12 miles south-east of Osaka), a land- 
block covering about eighty-one acres was slowly 
sliding downwards in a southerly direotion. The 
block is bounded on all sides but the south-east by 
a zone of oraoks, one on the west margin being a 


the sliding area is about 16°. Tho landslide is of 
interest, not so much for its size, though it is one of 
the largest known in Japan, as for the various modes 
in which its displacement is being measured. Prof. 
Matsuyama carried out triangulations and precise 
levellings over the whole area. At tho beginning of 
last February, Prof. Nasu installed recording instru¬ 
ments at points on the northern margin nearly 
200 yd, apart- The motion of the mass was found to 
be very rapid. On February 20, the western station 
descended 6 in. and the eastern 13 in. The records, 
though on the whole nearly straight lines, show 
minute fluctuations, that Prof. Nasu measured with 
a recorder magnifying 2,000 times. On February 18 
and 28, observations were also made with dial 
gauges at eleven stations on the northern boundary, 
showing maximum displacements of 0*39 in. on the 
first day and 0*28 in. on the second. Tho tilting of 
the mass was measured by a pair of horizontal 
component seismographs erected in Toge and, on 
February 18, was found to be 6' to the south and 
nearly 4' to the east. At tho time of writing (June 20), 
the landslide was still going on. 

Size of Fog Droplets. A paper entitled “On tho Size 
of Fog Droplets” (Sci. Papers Inst. Phys . Ghem. Res., 
Tokyo, No. 391) by M. Kinoshita and K. Uchiyama, 
contains some information of meteorological intorest 
relating to the size of the water droplets in arti¬ 
ficially produced fog. Frequency curves are given 
for the distribution of different diameters of droplet 
in fogs produced in three different ways, namely, 
(1) by condensing low-pressure steam in a metal 
tube 16 cm. in diameter and 200 cm. in length 
surrounded by a water jacket for cooling, (2) by 
mixing air at a temperature of about — 50° C. with 
saturated air at room temperature, and (3) by using 
air of 70 per cent rel ative humidity instead of 
saturated air under the conditions of (2). It was 
found that type (1) gave a very scattered distribu¬ 
tion, with many droplets between 2 |jl and 9g in 
diameter. The other two types gave a pronoun cod 
peak of maximum frequency, at a little more than 3p 
in type (2) and slightly more than 2g in type (3). The 
authors point o\it that in experiments on the trans¬ 
mission of radiation through fog, experimenters would 
do well to study the best method of getting uniformity 
of size in the droplets. Thoir own experiments were 
made as a preliminary to the study of the trans¬ 
mission of infra-red rays through fog. 

Internal Conversion of Y“J**ys. Two theoretical cal¬ 
culations of the probability of a Y _rtt y being photo- 
electrically absorbed in one of the electronic shells of 
the parent atom, have been published (Proc. Roy. 
Soc,, Dec.). In the first of those, by Hulme, the 
radiation field of the nucleus is taken as that of an 
oscillating dipole. The calculation differs from that 
of previous authors in that the accurate relativistic 
wave equation has been used for the planetary 
electron. The values obtained for some of the jRC- 
conversions of radium C agree well with the obser¬ 
vations of Ellis and Aston. The paper by H. M. Taylor 
and Mott repeats Huline’s calculation for quadripole 
radiation from the nucleus. It is found that many of 
the conversions for radium B and radium C fall either 
on the ‘dipole’ or the ‘quadripole* curves. This may 
be important for the theory of nuclear transitions, 
for it is shown that the dipole radiation porresponds 
to nucloar transitions in which the nuclear angular 
momentum changes by one quantum, while the radia- 
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tion is in general of quadripole type for transitions in 
which A/=0 or ±2, The paper shows that it is 
impossible to draw a distinction between tho absorp¬ 
tion of a y-ray quantum and a direct interaction 
between the nucleus and the planetary electron. For 
certain nuclear transitions, it is probable that radia¬ 
tion is forbidden and the interaction takes place 
entirely within the nucleus. This may explain tho 
^anomalous’ complete conversion of the radium C 
y-ray at L420 x 10* volts. 

Crystal Structure of the Normal Paraffins. Dr. A. 
Miiller has reported un investigation of the changes 
which take place in the crystal structure of the normal 
paraffins when the temperature is gradually changed 
(Proc. Roy . *SVc., Dec.). The specimens were con¬ 
tained in a thormostat maintaining any roquired 
temperature to one-tenth of a degree and thoy were 
examined by the reflection of copper radiation from 
a rotating anode tube, which allowed a reduction of 
tho exposure time to about five minutes. Most of 
thoso substances crystallise at normal temperature 
with a long prismatic unit coll, but cells of lower 
symmetry are known for many of the hydrocarbons. 
When the substances are heated, the a and 6 axes 
expand much more than the chain axis of tho cell. 
Tho relative lengths of these axes alter gradually in 
the case of the C al and hydrocarbons until tho 
cell appears to become hexagonal. The members from 
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C u to C 49 show a sudden transition to a new structure 
which tends to become hexagonal as the temperature 
is further raised. A rough picture of the molecular 
changes is given on the assumption that the mole¬ 
cule behaves os a rigid chain. The gradual transition 
observed in C ai and C t , is explained by tho increase 
in rotational energy about the chain axis as the 
temperature is raised, with consequent approxima¬ 
tion to higher symmetry. The sudden transition is 
pictured as a sudden rotation of the zig-zag molecules 
about thoir long axes on account of the equilibrium 
between the directive forces due to the long-chain 
part of the moleoules and those due to the end groups. 

Sodium Sulphite in Photographic Developing Solutions. 
Sodium sulphite is commonly considered to be merely 
a preservative for photographic developing solutions, 
preventing the oxidation of tho developing agent by 
the air and also preventing yellow or brown stains 
on the negatives. It is now reported by Messrs. G. 
Copula Kao and Madhusudanan Pandalai of the 
Andhra University (University College of Science 
and Teclmology, Waltair) in a communication 
addressed to the Editor, that the sulphito has also 
another function ; it is said to regenerate the oxidised 
developing agent enabling the lattor to reduce more 
than its equivalent amount of silver halide. It is 
also claimed that a mixture of quinono and sodium 
sulphite is capable of developing photographic plates. 


Astronomical Topics 


An Early Observation of the New Moon. The Cape 
Times of December 2 reports that the new moon of 
November 28 was soon with the naked eye in South 
Africa by Mr. A, W. Long and Capt. D. Cameron 
Swan 35 minutes after sunset, when its age was 
17 h 31». This is almost a record for South Africa; 
it was just beaten one Metonic cycle oarlier on 
November 28, 1913 ; the age of tho moon was then 
10 h 39o». Observations of this kind have chrono¬ 
logical importance, as many ancient nations began 
their months with the first observation of the lunar 
cresoent, and it is important to determine the shortest 
interval after new moon that they would bo likely to 
see it. Tho position of the moon’s node is of import¬ 
ance in this connexion, and it will be noted that the 
Metonic cycle nearly reproduces this position, since 
the node completes its circuit of the ecliptic in 
18 years 7 months. 

Meteor Craters. Since tho acceptance of tho meteoric 
origin of ‘Meteor Crater’ in Arizona, many similar, 
but smaller, formations have been pointed out in 
different countries. Science Service for December 22 
describes a paper by Prof. F. A. Melton and W. 
Schricver in which they ascribe a meteoric origin to 
a number of large holes in the Carolina States. Thoy 
are elliptical in shape with their axes parallel; it 
is inferred that tho masses producing them arrived 
from the north-west. Aeroplane photographs were 
used in tracing the outlines. The date of the impact 
is inferred to lie between the Pliocene and Pleistocene 
epochs, but cannot be fixed more closely. 

Tables for Galactic Co-ordinates. Galactic co-ordin¬ 
ates are now pf such frequent use in stellar problems 
that tables for conversion into them are welcome to 
astronomers. Prof. P. Emanuelli, of the Vatican Obser¬ 
vatory, brought a volume out in 1929. Mr. John 


Ohlsson has just published more extensive tables in 
the Armais of Lund Observatory, No. 3 ; they go to 
every degree of Right Ascension and declination, 
and give the galactic co-ordinates and the paral¬ 
lactic angle to hundredths of a degree. For economy 
of printing the tables are limited to half the sphere ; 
the results for the other half are obtainable by adding 
180° to longitude and changing the sign of the lati¬ 
tude. Tho galactic pole is assumed to be in R.A. 
12 h 40 M1 , N.Decl.28° (1900). The zero of galactic 
longitude is taken as tho intersection of the galactic 
plane with the equator of 1900. This is convenient 
for astronomers of the present day, but will cease 
to be so in the course of centuries; for this reason 
tho International Astronomical Union, at the Leyden 
meeting in 1028, recommended reckoning from the 
star Alpha Cygni, which is very close to the galaotio 
plane, and has a very small proper motion. However, 
it is easy to pass from one zero point to another; it 
merely requires the addition of a constant to the 
longitude. The constants required to reduce to 
several suggested zero points are given in the intro¬ 
duction. 

In using the tables all Right Ascensions and 
declinations must be reduced to the equinox of 1900 
before entering them. Sinoe some workers may 
prefer to use another position of the galactic pole, 
formulae of reduotion are given to facilitate suoh a 
transformation. Sinco galaotio co-ordinates to rough 
fractions of a degree are sufficiently exact for many 
purposes, a large diagram is published in the volume 
in which the circles for every ten degrees of each 
co-ordinate of equatorial and galactic systems are 
inserted, one set in continuous lines, the other in 
broken ones; resulting positions can be read off at 
sight. If a position comes near the edge of the 
diagram, it is more convenient to work with the 
antipodal position. 
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Recent Discoveries in Mexico and Guatemala 


E XCAVATIONS on Monte Alban in tho State of 
Oaxaca, Mexico, the Bite on which tho rich 
grave treasure of gold and other ornaments was 
found in January of last year, were resumed at the 
end of October by SerSor Alfonso Caso on an extended 
scale immediately the decision of tho Supreme 
Court on the question of State jurisdiction ovor 
antiquities had been made known. By the end of 
November, according to progress reports for which 
we are indebted to Science Service (Washington, 
D.C.), some interesting results had been achieved, 
although in certain respects their exact bearing at 
present remains obscure. 

Among the more striking of the finds is a tomb 
remarkable for its small size. It is loss than 2 ft. 
wide, and not 7 ft. in longth. It is lined with stono, 
and tho door was closed with a corn-grinding stone. 
Immediately within tho doorway was a headless 
skeleton ; while at the back part of tho tomb were a 
heap of human bones, four large dishes and animal 
bones. In addition, it contained two incense burners, 
two greenstone axes, jade, and a bird's skull. The 
most noteworthy feature of the discovery, however, 
is that on the front of the tomb, underneath the lintel 
and on the door jambs, as well as on the stono floor 
at the entrance, are paintings in red, green and 
yellow. If the culture is Zapotoc, these are the 
first Zapotecan paintings to be recorded. It is con¬ 
cluded that thoy deal with the calendar, representing 
year- and day-names in tho Mayan or Zapotecan 
calondar. 

Outside the tomb were found a number of objects 
in pottery which have all the appearance of votive 
offerings—objects resembling ears of com, human 
hands, a tiger's foot, etc., with the image of a com 
god and another deity not identified. 

Another find of a singular character is a series of 
human figures in eccentric postures. These wore 
found as a border or frieze at the base of a stepped 
pyramid, or temple, which is now being excavated. 
This is known as the ‘Temple of the Dancers’ from 
figures on the walls of a stone-lined tunnel in the 
mound, which was penetrated a few years ago. Of 
the figures which have now been brought to light, 
some are shown as crawling or swimming, while 
others lie on their backs. One holds an object at his 
lips as if drinking. Others appear to be deformed. 
It is thought that the figures may represent a priestly 
orgiastic fertility rite such as was described by early 
Spanish writers. This view is supported by tho 
emphasis laid on the sex of tho figures—normally 
the priests were expected to be oelibate. 

A second tomb of almost identical dimensions, 
with a roof shaped as an inverted V, has been dis¬ 
covered. It contained parts of two skeletons with 
funerary furniture, possibly secondary interments. 

It remains only to describe what is up to the 
present the most remarkable feature of the site, of 
which the purpose is at present obscure. This is a 
series of stone-lined tunnels too small to serve as 
emergency passages, as was at first suggested, and 
not apparently intended for drainage. The first was 
discovered at the close of last season's work, but its 
exploration left until this year. When it was entered 
on the resumption of work, it was found to be so 
small—20 in. high by 25 in. wide—that the explorers 
had to proceed stretched at full length on their baoks 
and Work their way along by elbows and toes. At 


a distance of 195 ft. in tho tunnel a skeleton was 
found, accompanied by an incense burner, funerary 
urns and ornaments of jade, stone and turquoise as 
well as a few pearls. Some yards further the tunnel 
was found to bo blocked and had to bo entered again 
by a shaft sunk from the surface 25 ft. above for the 
purpose. A second skeleton was found 320 ft. from 
the entrance, just before the tunnel terminated at 
the side of the north terrace. It was found that a 
number of even smaller tunnels, not more than a 
foot high, led into the larger tunnel. Of these one had 
tiny stops loading down to it. 

Two further tunnels of similar character to the 
first were found, but packed with earth or clay. 
Finally, a complex of miniature tunnels was found to 
the east of tho famous treasure tomb. All are stone- 
lined and some are less than a foot high. Some, but 
not all, have the inverted V roof. The application 
of a smoke test revealed a number of unexpected 
exits. 

Tho Carnegie Institution of Washington has 
now issued particulars of the important discovery of 
Mayan pottery made in 1931 at Uaxactun, Guatemala, 
by one of its expeditions (News Service Bull vol. 2, 
No. 30). This discovery was remarkable not only as 
an indication of the high standard attainod in 
ceramics by the Maya at an early date, but also as 
the first example of a Maya date inscribed on any 
material other than stone or stucco. 

Tho pottery was discovered in two burial vaults at 
the top of a pyramid in Group A in the so-called 
acropolis. This pyramid is the third in a series of 
five built one on top of tho other in accordance with 
Maya practice. 

Vault 1 is 7| ft. long, 1$ ft. wide and 2 ft. high, 
with walls of roughly-cut stone and six limestone 
slabs superimposed, as a cover. It contained the 
skeleton of an adult male with funerary furniture, 
offerings, ornaments, etc., among which was a 
remarkable polychrome vase. Tho second vault was 
approximately of the same size, though slightly 
shorter. It contained the remains of several skeletons 
and seven polychrome vases. Between the two 
vaults were two moro polychrome bowls which had 
probably aooompanied a secondary burial. 

Of tho polychrome vessels, which are painted in 
red, orange and blaok, all are sufficiently noteworthy ; 
but three in particular stand out, A shallow bowl 
14 in. in diameter, a flanged tripod dish and the 
cylindrical jar found in tho first vault. All are 
painted with representations of one or more human 
figures. The most elaborate shows among other 
figures a naked man hanging head downward with 
two jaguars apparently about to spring on him. He 
is evidently the victim of a human sacrifice. The 
design is divided into two fields by the figure of a 
serpent across the vessel. The scone shown on the 
cylindrical jar is complicated ; but it is thought to 
represent the reception of a deputation or embassy 
by a dignitary who is seated on a dais. The date, to 
which reference is made above, is shown in sixteen 
ealendrical glyphs which have been interpreted by 
Dr. S. P. Morley, after a slight emendation, as giving 
the date 120 b.o. or a.d. 140 according to the 
chronological system employed in interpretation. 
This, howevor, is not the date of the vase; the 
painting is taken to be a record of an event long 
past. 
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Band Spectra of Diatomic Molecules* 


D URING tho last ten years, few branches of 
physical inquiry have called forth a greater 
output of published work than that of molecular 
spectra. Many reasons may doubtless bo adduced 
to account for this. On the theoretical side, it is 
generally recognised that the anharmonic vibrating* 
rotating molecule with its complex magnetic coup¬ 
lings, and the interaction of these energy typos 
with each other and with the electronic energy, 
provides one of the most fascinating applications of 
the quantum theory. On the experimental side, 
aesthetic considerations (and the interest of unravel¬ 
ling and ordering what is often a very complex 
system of spectral lines) must be given no little 
weight. Whatever may be the impressions given by 
a reading of the theory, the experimentalist is well 
aware that scarcely any band system is really typical 
or without peculiarities of particular significance for 
the structure of the emitting molecule. 

Further reasons are found also in the variety of 
other fields of physical inquiry with which this 
subject has become closely related. The determina¬ 
tion of the heats of dissociation of molecules from their 
spectral data is a well known possibility. The method 
is applicable to molecular ions and other diatomic 
molecules incapable of direct thermo-chemical investi¬ 
gation. In another field - that of isotopy - tho 
discovery and quantitative estimation of compara* 
tivoly rare isotopes of several common elements are 
well known. The prolific output of work on the 
spectrum of light scattered by molecules the Raman 
effect—has among other things provided a new 
weapon for studying the solid and liquid states and 
the vibrations of complox molecular groupings. 
Molecular spectra have also made a definite contri- 

* The Physical Society. "Report on Band-Spectra of Diatomic 
Molecules". By Dr. W. Jevontt. Pp. vl f 30*. (London : Physical 
Society, 1932.) 17#. firf. net. 


but ion to astrophysical knowlodge, while photo¬ 
chemical investigation stands clearly in a very close 
relationship to the subject. The nature of valency 
mid of related topics, which has boon clarified in 
recent years by the work of Heitler, London, and 
others, provides another link with chemistry. 

For a subjoct with such wide associations, the 
collected literature has been remarkably scanty, even 
when we make due allowance for the difficulty of 
providing it during a period of rapid development. 
The present writer, faced with the problem of advising 
men wishing to undertake post-graduate research 
in this subject as to their roading, has found the 
answer one of perenniul difficulty. The advice given 
has usually been : “Read certain sections of the 
National Research Council Bulletin on ‘Molecular 
Spectra* and afterwards follow the original papers 
of some leading worker in this field, tracing the 
development of his thought in recent years’’. With 
the publication of the eminently readablo report by 
the Physical Society referred to below, this difficulty 
should bo resolved for many years. 

Dr. W. Jo von s is to be congratulated on the 
completion of a valuable piece of work. He has 
produced a model report, subsuming on the part 
of the general reader no previous specialised know¬ 
ledge of tho subject and yet providing for the expert 
a most useful compilation of data. Within tho limits 
which Dr. Jevons has prescribed for himself, he has 
written a clear and well arranged account of the 
subject for which physicists and chemists alike will 
wish to thank him ; research workers will do so 
more especially for the valuable appendices ho has 
included. Through the tables and classified biblio¬ 
graphy givon here there is now provided a rapid 
and reliable approach to tho literature of almost all 
known band spectra of diatomic molecules. 

R. C. Johnson. 


International Auxiliary Languages* 


I N the pamphlets referred to below, Dr. Ritter 
gives us an excellent survey, with statistics, of 
the language situation of the world, and of tho 
cogent reasons in favour of the adoption, by formal 
agreement, of some easily learned international 
language. 

Tho complacent assurance, once almost universal, 
that the ‘blessings’ of industrial civilisation, and of 
‘English, well and clearly spoken’, would rapidly 
extend to the whole of humanity, has given place 
to a soeptical attitude towards our own culture. A 
powerful reverse current has set in ; many of mu' 
own eminent thinkers set the highest value upon a 
multitude of cultures, upon competition rather than 
fusion between them, even upon war itself. Innumer¬ 
able students all over the world am being educated 
in languages, sometimes limited to one or two 
millions of people, which give them no access to 
English, French, and German literature. Those who 
are very good natural linguists may acquire all 
three of these, but the majority will acquire only 
one, and many, ungifted as linguists, will never 

* M Dio Sprache im intern#Uoiwkn Vcrkehr’’ (2nd ed., pp. 4$) and 
“Die Weltvork«;hiKHpTftche" <pp. 12), by Dr. Erwin Ritter, ot tlie Inter¬ 
national Labour Bureau, Geneva. Printed as MS., 1932. 


read easily in any but their mother tongue. A point 
worthy of strong emphasis is the fact that inability 
to acquire foreign languages is in no way a sign of 
mental inferiority generally. 

Dr. Ritter points out that tho abovo facts limit 
the field of selection for persons who are to assist 
in international co-operation, as in the League of 
Nations. It is obvious that discussions carried on 
through interpreters are severely handicapped. The 
same argument applies, of course, over much wider 
fields. Dr. Ritter ploads for the formation by tho 
League of a commission to study the problem, and 
hojws for the endowment out of private funds of 
an institute as well. He also puts forward hie own 
suggestions for a world language; a phonetio, 
orthographic, and grammatical simplification of Mr. 
Ogden’s “Basic English”. It is much altered, but 
rpadily intelligible to an English reader, as soon as 
the rules of simplification are grasped. It is somehow 
less of a shock than the efforts of our own more 
advanced spelling reformers, or Prof. Zacharisson’s 
‘‘Anglic”. Those whose hearts are set upon the 
retention of stylistic elegancies, even in the state- 
inent of pure matters of fact, will not like it any- 
bet tor than Mr. Ogden’s “Ba^io”. 
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Dr. Ritter is concerned solely with the necessity 
for an officially recognised international language. 
He believes that no living language stands a chance 
of adoption owing to jealousy, and also to more 
realistic considerations of eommorcial competition. 
Further progress along the lines of Esperanto and 
Ido soonis unlikely ; all the signs point to Basic 
English competing with them successfully on account 
of its superior simplicity and practicality, wherever 
these qualities are called for. Also, the fact that to 
loarn it is to moke a good beginning with learning 
standard English tolls enormously in its favour. 


Dr. Ritter’s language (ho has not named it) is some¬ 
what easier to learn, since it has only 17 letteis, 
three pronouns, and no irregularities ; but learning 
it means learning English wrongly, and that will 
operate against it. But Dr. Ritter believes that 
only so, os an invented language, would it stand a 
chance of adoption by the Loague. 

Edison’s first invention was an electric vote 
recorder for Congress, designed to expedite business. 
It was gently but firmly explained to him that this 
is the last thing in the world that politicians desire. 

H. S. H. 


New Applications of the Cathode Ray Oscillograph 


r T''HE modem cathode ray oscillograph has now 
J. bocorno a well-established tool of the physicist 
and oloctrical engineer for the experimental study of 
electromotive forces varying with time. In addition 
to its normal oscillographic use for the investigation 
of the wave-form of periodic electromotive forces, it 
has been extensively used for the study of transient 
or non-recurring phenomena, such as, for example, 
tho reception of an atmospheric in a wireless aerial. 

The electromotive force which operates the oscil¬ 
lograph may not, however, be the ultimate object of 
study ; this force may be produced or dorivod in 
some manner from tho phenomena which it is desired 
to investigate. It is well-known that certain reactions 
taking place in the human body, such as the beating 
of tho hoart, may be made to produce changes in tho 
flow of current in on electrical circuit connected to 
the body in a suitable manner. The vibrating string 
galvanometer has boon used extensively for this 
purpose in the past. It is quite probable, however, 
that the cathode ray oscillograph will find a useful 
application in this field shortly, sinco it has an 
advantage over the galvanometer in that it provides 
a continuously visible imago of the derived electrical 
variations and the results of various experimental 
operations may be seen imme<liately on the oscillo¬ 
graph screen. 

One of the difficulties accompanying the use of 
the cathode ray oscillograph in the past has been 
that of providing a suitable time-base for the spot 


of light forming the imago on the fluorescent screen. 
In the June 1932 issuo of the Journal of the Institu¬ 
tion of Electrical Engineers, a description is given of 
a method of producing a circular time base as 
developod by the staff of the Radio Research Station, 
Slough. In this method, sine wave alternating volt¬ 
ages are applied in phase quadrature to the deflect¬ 
ing plates of tho cathode ray oscillograph, with the 
result that a circular motion is impartod to the 
spot on tho screen, the time of rotation of the spot- 
being equal to the period of the alternating current 
supply. The electromotivo force to be studied is 
introduced at a suitablo point in the circuit and 
produces radial deflections of the spot from its 
circular path, without affecting the intensity or 
definition of the image. Tho timo of recurrence or 
duration of the phenomenon under observation can 
be estimated from angular measurements on the 
screen, while tho amplitude of the electromotive 
force is measured radially. 

The paper referred to above mentions the possible 
application of the method to tho comparison of high- 
order harmonic frequencies, anti to the cheeking of 
the period of ft seconds pendulum against an altern¬ 
ating current supply of accurately controlled fre¬ 
quency. In tho latter case a rate of the pendulum 
corresponding to about seconds a day can bo 
determined in a few seconds, while any departure 
from uniformity of the pendulum swing may be 
quickly studied. 


Heavy Current Circuit-Breakers 


I N most countries of the world the supply of towns 
and industrial districts with electrical energy is 
a matter of the greatest importance. Tho increasing 
size of central power stations and tho extensive inter¬ 
connexion of high tension networks, which in some 
cases spreads over the political frontiers of individual 
countries, makes the proper choice of protective 
apparatus essential to the safety of the system. One 
of the most troublesome faults arises when there is 
a short circuit in some part of the network. To 
counteract its effects apparatus to break the oircuit, 
‘circuit-breakers’, must be used in connexion with 
suitable relays. These must be oapable of opening 
and closing on a short circuit severed times con¬ 
secutively without danger. 

In the Brown Boveri Review for June last, H. 
Thommen describes the plant used in the Brown 
Boveri works in Baden for testing circuit-breakers. 
Prior to 1897, knife-switches with air-breaks were 


employed to break the circuit, but they were unsuitable 
as they produoed very long arcs even at low pressures. 
C. E. L. Brown was the first to break tho arc under 
oil and it was thought that this would give the 
perfect solution. It was found whon breaking high 
power that oil circuit-breakers occasionally gave rise 
to serious disturbances. Sometimes the mechanical 
strength proved insufficient, or the opening distance 
of tho contacts was too small so that flash overs to 
the casing resulted. Unsuitable contacts on heavy 
currents sometimes welded together and ruined tho 
apparatus. 

The very thorough tests carried out by the Brown 
Boveri Co, have cleared up many of the difficulties 
which lay in the way of designers. By means of 
slow-motion cinematography, they demonstrated the 
oil piston theory. According to this theory, rapidly 
growing bubbles form around the arc at rupture in 
the oil. The oil above the break is projected like a 
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piston against the covor. When this happens a high 
pressuro is rapidly developed and the current is 
broken. The total amount of gas produced depends 
on the energy dissipated in the arc and formuhe to 
determine this energy are given. 

Recently there has boon a rovival of interest in 
water circuit-breakors. They have the advantage of 
not using an inflammable liquid but they do not 
eliminate the danger of explosion, since if the arc is 
not broken quickly enough, steam is produced in 
such quantities that the breakor blows up. 

The compressed air broaker works satisfactorily as 
the pressure does not exceed a definite value, but a 
compressed air plant is necessary to operate it. 
Breakers without oil based on the principle of the 
action of a magnetic field on the arc have many 
advantages but on account of difficulties in insulation 
they cannot be usod in practice with high voltagos. 
Oscillograms arc shown of how the current varies 
when different kinds of experimental breakers are in 
action. 


Climate of Hong-Kong 

HE Climate of Hong-Kong”, by T. F. Claxton, 
published by the Royal Observatory, Hong- 
Kong, as an appendix to the ordinary annual summary 
of Hong-Kong observations for 1931, is one of the most 
complete accounts of the climate of a station in the Far 
East. It summarises and discusses tho observations 
made from 1884 to 1929. Most of tho tables are in the 
form in which the moan value of a meteorological cle¬ 
ment, for example, atmospheric pressure, temperature, 
etc,, for each hour is shown for each calendar month, 
the minimum hourly value of each element being 
taken as zero whilo tho other values are expressed as 
departures thorofrom in the customary units. A 
collection of tables of this kind makes a very indi¬ 
gestible meal for all except tho expert meteorologist 
and for this reason the explanatory discussion is very 
welcome, particularly the general discussion of tho 
seasons. 

The seasonal rhythm in Hong-Kong is, of course, 
greatly influenced by the Asiatic monsoon. Lying 
practically on tho Tropic of Cancer, tho north¬ 
east monsoon in tho winter does not givt? riso to much 
cold weather ; a minimum temperature of 45° is 
reckoned a low ono. while an afternoon maximum of 
75°, for which in England ono sometimes must wait 
until nearly the middle of the summer, is not rare 
in January. Mist and fog arc of common occurrence 
in the period of rapidly rising temperature around 
March, generally when pressure is falling over China 
and the north-east monsoon is weakening ; much of 
it is due to dynamical cooling of advancing damp 
southerly winds. The summer, with its mean tem¬ 
perature of 82° F., is characterised by unsteady winds, 
rather frequent thunder storms and heavy rain ; tho 
destructive effects of a typhoon are occasionally felt, 
more especially in late August. October brings back 
the north-east monsoon, and, generally, fine dry 
weather loading back through a quickly falling 
temperaturo to the winter. 

There is a considerable section devoted to tho dis¬ 
cussion of typhoons, containing a number of impor¬ 
tant statistical tables, and the non-tabular part of 
the work ends with an interesting item seldom to be 
found in works of this kind—an account of the 
principal empirical rules of weather forecasting for 
the region under discussion. 


University and Educational Intelligence 

London. —The Clothworkers’ Company, tho 
Grocers* Company, the Drapers* Company and tho 
Skinners* Company has each decided to make very 
generous grants to the University in the shape of 
annual payments extending over a series of years. 
These grants will amount in all to £20,000 from the 
Cloth workers’ Company, £10,000 from tho Grocers’ 
Company, £5,000 from tho Drapers’ Company, to 
whoso munificent help for East London College the 
University is alroady greatly indebted, and £5,000 
from the Skinners’ Company. As in tho case of the 
grants already announced from the Corporation of 
tlie City of London, from the Mercers’ Company and 
from the Fishmongers’ Company, these benefactions 
will bo appliod towards meeting the cost of the 
new Ceremonial Hall to be erected on tho University’s 
site in Bloomsbury. 


A course of ten lectures on alternating currents 
and electrical oscillations will be given by Dr. D. 
Owen, head of tho Department of Physics and 
Mathematics of tho Sir John Cass Technical Institute, 
at the Institute, Jewry Street, Aldg&te, London, 
E.C.3, on Tuesday evenings commencing on January 
31. The lectures will be accompanied by practical 
demonstrations. Further information can be obtained 
from Dr. Owen at the Institute. 

The school magazine coming from Stowe School, 
entitled the Stoic , is a sumptuously printed and 
illustrated record of extra-curricular activities among 
which film exhibitions have an important place. The 
school was one of the first to have a full-size silent 
projector and to change over to sound. Its recently 
founded Film Society aims at contributing towards 
tho development of the art of the cinoma by helping 
to prepare (in the words of tho headmaster’s inaugural 
speech) a forward-looking and active-minded public 
waiting to welcome the work of exploration through 
this medium of undiscovered territory of tho mind. 
It is worthy of note that, in the list of films exhibited 
during last term, there are none of the professedly 
instructional type. 

Statistics of secondary schools in tho United 
States, published in a recent bulletin of the Office of 
Education, Washington, show an aggregate enrol¬ 
ment in 1930 of more than five million—roughly half 
of tho population of secondary school age. The 
schools tend to increase in size, the average enrol¬ 
ment having increased from 211 in 1926 to 234 in 
1930. Five per cent of them had, in the latter year, 
more than 1,000 pupils; 27 in New York and Chicago 
had more than 5,000, the largest of all having more 
than 10,000 pupils. Re-organisations, involving the 
incorporation in the secondary school scheme of 
some of the years previously covered by elementary 
school courses, have made considerable headway in 
rocont years, especially in schools with from 300 to 
2,500 pupils, two-thirds of which have now been 
re-organised. The proportion of men to women 
teachers in secondary schools, except in those for 
negroes, shows a tendency to increase. School libraries 
have increased in size steadily ; the average number 
of volumes has risen from 1,652 in 1926 to 2,000 in 
1930. 



January 21, 1933 


NATURE 


105 


Calendar of Nature Topics 

Tempera mutantur 

I860, January 21.—The celebrated Eland dinner 
was held at the London Tavern, Prof. Owen in the 
chair. This dinner set on foot a movement for the 
acclimatisation of foreign animals, and the following 
year an Acclimatisation Society was formed with 
F, T. Auckland as organising secretary. By this time 
the Paris 8oci6t6 d’Aoclimatation was in active 
operation. In 1867 it had offered a sories of prizes 
“for the introduction into France, and her colonies, 
of various boasts, birds, fish, insects and plants*'. 
(Buckland’s Life.) 

1932—“Destructive Imported Animals Act,” passed 
by the Parliament of Great Britain and Northern 
Ireland, placing restrictions upon the importation of 
foreign animals. 

Skylark's First Song of the Year 

Few naturalists* calendars fail to record the first 
singing of the skylark (Alauda arvensis) and most 
place it in the latter half of January or early days of 
February. At Selbome, Gilbert White heard it on 
January 21, and about the same period Markwick, 
at Catsfield in Sussex, places his earliest record on 
January 12 and his latest on February 27. Half a 
century later Leonard Blomefield (or Jonyns) gives 
his first record, at Swaffharn Bulbock in Cambridge¬ 
shire, as January 7, his latest as February 21, and 
the mean of his seventeen years* observations (1820-31, 
1846-49) places the first singing on January 22. On 
the other hand, a twelve years’ average in recent 
years, from data in the annual Phenological Report 
of the Royal Meteorological Society, fixes the date 
at February 11. Is the skylark roally beginning its 
song season later in the new year than it used to 
begin t 

Duration of the Skylark's Song 

There is a tendency to exaggerate the duration of 
the skylark's song ; a quarter of an hour is a common 
estimate, half an hour has been recorded, and an 
hour has been suggested as the maximum duration. 
But an accurate timing of more than a thousand 
songs, not reckoning those which failed to last half 
a minute, reveals a standard quite different. During 
three years, Noble Rollin timed morning songs in a 
particular locality (on the outskirts of South Shields) 
and found that the average duration of 649 songs 
was but 2*22 minutes. The yearly averages were 
remarkably consistent: 1927, 2*19 minutes; 1928, 
2*30; 1929, 2-20 (Soot. Nat., 1931, pp. 47-64). 

Naturally, the song is not equally long throughout 
the year. It falls into two distinct periods, a spring 
period beginning in January or February, reaching 
a olimox in May and June (average 2*7 minutes) 
and ending in the silence of August, and an autumn 
period beginning lustily in September (average 
slightly exceeding 3 minutes) and ceasing in 
November. A curious fall in the average length of 
the song which occurs in April, is suggested by 
Rollin to be possibly due to the late beginning of the 
younger birds, and their less practised singing ; but 
it is noteworthy that all the songs of 8 minutes and 
more fall within the spring or breeding period. The 
length of the song seems to be an individual charac¬ 
teristic, for the times of two special birds were found 
to be fairly consistent, all the recorded songs of one 


lasting, in minutes, 19, 17, 16, 29, 12, and of the 
other, 10}, 10}, 19}, 1, 6. Moreover, it was notioed 
that the long singers kept together in one field, the 
short singers in another; and since there is no 
suggestion of a selected chorus amongst skylarks, this 
curious fact seems to point to length of song being, in 
part at any rate, a function of ago and practice, and to 
imply a certain amount of age segregation, the older 
and more practised larks separating into a colony 
distinct from the younger and less practised. 

Arctic Ice passes Cape Farewell 

January 25.—In the Arotio Ocean there is an almost 
continuous drift of ice from the sea north of Bering 
Strait towards the north of Greenland. During the 
winter, this floating ice-cap is firmly frozen, but in 
summer it breaks up, especially on the edges, and 
large masses of drift ice enter the ocean between 
Spitsbergen and Greenland, whence the East Green¬ 
land Current carries them southwards. The first 
ice-floes pass Angmagsalik in East Greenland about 
November 6, and roach Cape Farewell early in the 
following year, the average date being January 26. 
Rounding Cape Farewell, they travel northwards 
along the west coast of Greenland, reaching Godthaab 
early in May, after which the ice-masses decrease 
under the influence of summer melting. These remark¬ 
able movements of the arctic ioe have important 
effects on the weathor of the northern parts of the 
North Atlantic Ocean, as well as on the seal fisheries 
and the navigability of the northern seas. 

Metamorphosis of Calanus 

The small copepod crustacean Calanus finmarchicus, 
the numbers of which make it an important food 
supply of many marine organisms and so a link in 
the conversion of inorganic matter in the sea into 
human food, is now entering the last of its many 
stages. During January and sometimes even in the 
last days of December, it moults its final juvenile 
coat and becomes an adult, at any rate in the Firth 
of Clyde, for the change is not synchronous in 
different areas. This is the last of a sories of twelve 
stages of development, six larval nauplius stages 
and five post-larval copepodid stages preceding the 
adult stage, and each stage leads to the next by way 
of a moult. The survivors of the hordes of the previous 
summer live through the autumn and winter, from 
September or October onwards, in the final copepodid 
stage, Stage 6; their development seems to be 
ohecked, only to be resumed with the January moult. 
During this month males predominate in the oatohes, 
but in February and thereafter females are more 
numerous, and this is true not only for the Firth of 
Clyde, but also in the English Channel, off the west 
coast of Ireland, and off the Norwegian coast. 

What is the stimulus which breaks the autumn- 
winter oondition and induces more rapid develop¬ 
ment and the final moult ? The scientific workers 
at Millport Marine Station have tested temperature. 
If the autumn stages are kept in the laboratory 
instead of the open sea, they moult in about three 
weeks. Low temperature definitely retards moulting ; 
but sinoe the sea keeps getting odder until March, 
rising temperature can scarcely be the natural 
stimulus. Similarly light and food have been tested 
but neither*seems to hasten the final moult; there 
is no definite change in the sea that they know of 
which would provide the wanted stimulus. 
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Societies and Academies 

Dublin 

Royal Irish Academy, Dec. 12. J. J. Nolan and 
J. G. 0 ‘Keeffe : Multiply-charged large ions. At¬ 
mospheric condensation nuclei can bo charged up so 
as to carry several thousand electronic charges. The 
mobilities appear to be unaltered. Spray ions have 
charges of the order of a hundred electrons. The 
existence of definite mobility groups for those ions 
is again demonstrated. R. W. Ditch burn : (1) 

The frequency distribution of resonance radiation. 
This paper discusses the frequency distribution of 
light emitted by an atom excited by the absorption 
of radiation the frequency of which is not exactly equal 
to the atomic resonance frequency. A recent 
experiment bv Korff ( Phys . Rev., 41, 538 ; 1932) is 
criticised and it is suggested that this type of experi¬ 
ment cannot give any information on this question. 
(2) The possibility of separating isotopes by the use 
of resonance radiation. Photochemical reactions 
involving the use of resonance radiation are suggested. 

Parts 

Academy of Sciences, Nov. 28 (vol. 195, pp. 985- 
1048). Ch. Maurain and J. Dkvaux : Study on the 
total oalorific radiation in Greenland. The solar 
radiation in the polar regions is relatively consider¬ 
able. Comparisons are made with the corresponding 
figures obtained at the Parc Saint-Maur Observatory, 
near Paris. Emile Cotton : The non-rotational 
movemont of a liquid limited by mobile, indeform- 
able walls. Aymar de La Battme Pluvinel was 
elected a member of the Section of Astronomy in 
succession to the late G. Bigourdan. N. Bote a : 
Some partial differential equations. C. Desaint : 
The transformation of the (p-btf)th species for the 
domains of existence. Julius Wolfit and Bastian 
Grootenbckr. A property of a derivative of a 
function with a real positive part. D. Riabouchtn- 
SHY : The hydraulic analogue of the movements 
of a compressible fluid.—L. Goldstein : The 
conservation of momentum in electron collisions. 
—Vaclav Bubenik : The theory of electric filters. 
W. Kkmula and St. Mrazek : Measurements 
of the absorption of ultra-violet rays by methane, 
ethane and normal butane in the gaseous con¬ 
dition. Measurements were made of the absorption 
between the wave-lengths 6000 A. and 1965 A. 
Within this range, no radiation is absorbed by the 
three pure gases. A. Witt : Starting oscilla¬ 
tions of very high frequency. P. Donzelot and J. 
Divoux : A method of compensating plate currents. 
Instead of the usual compensation making use of 
accumulators, to compensate the normal plate current 
of a valve, use is made of an identical valve, the 
same high-tension battery feeding both valves. 
Greater stability can be obtained. Til. V. Ignescu 
and C. Mihul : Ionised gases in the magnetic field : 
pressures greater than 0-001 mm. of mercury. The 
results of experiments on hydrogen and nitrogen are 
given graphically, showing the conductivity as a 
Amotion of the wave-length, magnetic field, and 
pressure.—J. Janin : The spark spectrum of rubid¬ 
ium in the extreme ultra-violet. Pafayanno : 
The influence of time on the conductivity of colloids 
measured at two different levels. E. Velunger : 
The superficial affinity of caoutchouc for the loading. 
J. ^P. Mathhqu : The compounds of tartaric acid 
and chromium. Chromium hydroxide dissolves in 


solutions of tartaric acid giving a normal tartrate 
and this is transformed in solution into a complex 
compound not giving the usual chromium reactions. 
This compound cannot be isolated in the crystalline 
state but its composition has been studied by physico¬ 
chemical methods, acidity, conductivity, rotatory 
power and light absorption. These give it a formula 
of H,(TCr). Robert Berthon : The heats of 
moistening silica gel with various liquids. The 
experimental results are not in agreement wjth the 
hypothesis of Patrick and Grimm. Any purely 
thermodynamic theory of the heat of moistening of 
silica gel is incomplete because it neglects the geo¬ 
metric factors of the surface. Jean Galibourg : The 
influence of the value of the elongation realised in 
the oourse of successive extensions, followed by 
ageing, on the elastic limit and Young’s modulus of 
a mild steel. Andrei Klino and Alfred Soulier : 
The accidental ignition of vapours of petrols by 
electric sparks. The author considers that sparks 
produced by the friction of insulated bodies, such 
as pulleys in motion, are incapable of igniting mix¬ 
tures of air and petrol. Pierre Jolibois and Louis 
Cloutier : The existence of basic phosphates. The 
existence of basic phosphates prepared in the wet 
way is doubtful. W. S. Reich : Glycogen triacetate. 
Under the conditions laid down, it is possible to 
acetylate glycogen, forming tho triacetate and 
regenerate glycogen identical in all respects with the 
original glycogen. Jacques Bourcart : The marine 
Pliocene of Morocco. An attempt at the history of 
the Moroccan Atlantic. P. Geoffhoy : Contributions 
to the geological study of the neighbourhood of 
Oran (Algeria). Paul Guerin : Hydrocyanic acid 
in Olyceria aquatica. With the exception of the 
fruit, all the organs of Olyceria aquatica give hydro¬ 
cyanic acid, the young leaves and the flowers showing 
the highest proportion. Henri Coupin : The 
determinism of the formation of sporangia and 
zygospores in Sporodinia grandis. Pierre Gavaudan : 
Some observations concerning the physical structure 
of the cytoplasm of a hemi -ascomyoete fungus, 
Ascoidea rubescens. Mlle. Dzung Tsing Wang : 
Oytologioal observations on Ustilago hordei. Charles 
PiSrez : Differential characters of the sexes in hermit 
crabs of the genus Diogenes . Andr*?: ■ Bonot : The 
modification of tho aerie proteins isolated by the 
acetone method and myxoprotein. A criticism of 
the acetone method of Piettre and Vila. The author 
does not regard tho fraction isolated and studied by 
Piettro, Aehard and Aroand under the name of 
myxoprotein as a definite homogeneous fraction. 

Melbourne 

Royal Society of Victoria, Nov. 10. Elizabeth A. 
Ripper : The stromatoporoids of the Lilydale lime¬ 
stone. (1) Actinoetroma and Cktthrodictyon . The 
Silurian (Yoringian) limestone of Lilydale, Victoria, 
contains a rich stromatoporoid fauna. Four new 
species and one subspecies are described. Actinostroma 
compactum is closely related to A . clathratum Nich. 
of the British and German Devonian ; A . aUum to the 
Wenlock form A. intertextum Nich., while A , verruco - 
sum, Goldfuss, is a typically Middle Devonian species. 
The species of Clathrodictyon are related to Silurian 
forms : C. regulare cylindrifcrwn differs only from 
the European form C. regulare, Rosen, in the posses* 
sion of astrorhizal cylinders ; C. calamoswn is of the 
type of C. striatellum , d’Orbigny, while C\ chapmani 
is apparently distinct from all other species of 
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Olathrodictyon, Jean Heyward : Two species of 
Ophiocytium Nagcli in Victoria, 0. terrestriti n.s. and 
0, arbuscula Rabenhorst. Two further species of 
Ophiocytium Nageli are recorded for Victoria. One, 
which was isolated from the soil, proved to be a new 
species and was named Ophiocytium terrestris. This 
is the first record of this genus from the soil. The 
second species, Ophiocytium arbuscula Rabenhorst, 
was found in a pool at Royal Park, Melbourne, 
attached to filaments of (Edogonium species. Eileen 
E. Fisher : The ‘sooty moulds’ of some Australian 
plants. Fungal forms have been isolated from ‘sooty 
moulds’ occurring naturally on tho following hosis— 
Bursaria spinosa, Leptospermum scoparium , L. lazvi- 
gatum , Myoporum insular e, Melaleuca sp. The com¬ 
posite character of the ‘sooty moulds’ is demon¬ 
strated. Caphodium uxilteri Sacc. on Bursaria spinosa 
has been shown by diroct observation and cultural 
work to bo Teichospora salicina , Mont., Gan. and 
demonstrates the cosmopolitan distribution of the 
type form of the genus. Capnodium citricolum McAlp, 
is synonymous with Teichospora salicina. Teichospora 
austrah (Mont.) Arnaud is recorded on Leptospermum 
scoparium , as the common perfect form found on this 
host. Teichospora australe has been recorded pre¬ 
viously on conifers in Australia, and the same fungus 
appears in the unpublished records of the Mycolog- 
ical Herbarium, Department of Agriculture, Victoria, 
under the name Limaciniu melaleucas (noinen nudum) 
on ‘tea-tree*. Limacinia fuliginodes is recorded on 
Melaleuca species and is the first record of this fungus 
for Australia. 

Rome 

Royal National Academy of the Lincei: Communica¬ 
tions received during the vacation. Q. Majorana : 
Further results of a new photoelectric experiment. As 
regards the increased electrical resistance exhibited 
by certain thin metal foil under the influence of 
intense pulsating radiation, different metals show 
markedly varying behaviour. Silver displays charac¬ 
teristic sensitivity towards ultra-violet rays, but 
aluminium and possibly zinc also are insensitive to 
such rays. With other radiations the various metals 
examined exhibit the effect in greater or less degree.— 
E. Fermi : Oscillation and rotation bands of am¬ 
monia. N. Parravano and O. D’Agostino : Velocity 
of dissolution of industrial aluminas in fused cryolite. 
Three samples of alumina, prepared in different ways, 
were found to vary in the rate at which they dissolved 
in molten cryolite. G. Rovereto : A tectonic inter¬ 
pretation of the western promontory of the Gulf of 
Spezm. M. Ghermanissco : Orthogonal polynomials 
with two variables. Baaed on the property of ortho¬ 
gonality, a systematic theory of these polynomials is 
projected. The first results obtained are here detailed. 
Hans Hamburger : Ribauoour’s transformation and 
spherical representation (2) : applications of the 
transformation to spherical representation. V. 
Hlavat£ : Further results on the differential pro¬ 
jective invariants of a ourve in the projective space 
fVi (n«or >3). L. Laboccetta ; The effective 
integration of discontinuous functions (3) : periodic 
functions. Maria Pastori : Conjugated hemi- 
symmetric tensors. E. Volterba : ‘Linked’ elas¬ 
ticity and its mathematical representation. A 
new method of studying the deformations of elastic 
solids is developed which appears to be of practical 
value, as it allows various problems in elastic statics 
to be solved in a systematic and simple manner. M. 
Cimino ; The Binsteinian correction of time in a 


planetary motion. Utilising the principle of equival¬ 
ence of Levi-Civita previously applied, the author 
deduces a law of cosmic time and the anomalistio and 
sidereal periods of revolution for an Einsteinion 
motion in ordinary Euclidean space. M. Kivelio- 
vrrcH : Regularisation of two body impacts for forces 
inversely proportional to any power of the distance. 
E. Martin : Method (2) for calculating the orbit of a 
visual binary. A. Pkovtero: Further considerations 
on the extinction of seismographH. E. Gukrrieri : 
Periodicity in the progressive course of the rainfall at 
Capodimonte during 1833-1931. The data given 
reveal a distinct periodicity of fifteen years in the 
rainfall. Tho mean duration of the change from a 
maximum to the next minimum is 9-33 years and 
that of the succeeding rise to a maximum, 6 -00 years. 
M. Bacoaredda : The structure of sphero-cobaltite. 
A. Baroni : Diselenomosoxanilidos and oxyselenanil- 
ides. When treated with selenium monochloride.malon- 
anilide yields diselenomesoxanilide, M.P. 209°-210 l> , 
and malono-p-toluidine, disolenoinesoxi-p-toluidine, 
M.P. 211°. Oxyselenanilide, B.P. 111° at 26 mm. 
pressure, and oxyseleno-o-toluidinc, B.P. 130° at 
26 mm., are obtained by the action of selenium 
oxychloride on aniline and o-toluidine respectively. 
When heated with aniline or diphonylamixie in pre¬ 
sence of zinc chloride, these two compounds yield 
greenish-blue dyes and thus behave similarly to the 
thionylamines. G. Charrieh and Elisa Ghigi : (1) 
Action of alkylmagnesium iodides on (1: 9)-benzan- 
throno-(lO). The action of magnesium methyl iodide 
on anthraquinone or anthrone or one of their homo* 
loguos gives rise to the corresponding oarbinols, but, 
under similar treatment, benzanthrone yields, not the 
methylcarbinol, but 4—methyl benzanthrone and 10- 
methyleno-3:4-dihydrobonzanthreno ; the latter 
readily loses two atoms of hydrogen, to form 10- 
mothylenebenzanthrone. From magnesium ethyl 
iodide and benzanthrone, only 4-othylbenzanthrone 
could be obtained. (2) Action of ammonia on 
aoenaphthenequinone. This action yields aoenaphtha- 
zine and naphthalimide, and other orthoquinones give 
analogous products. G. Natta and R. Pirani : Solid 
solutions by precipitation, and isomorphism between 
complexes of platinum and of quadrivalent tellurium 
(2) : Examination of caesium chlorotellurite and of 
the systems, CsPtCl, — CsTeCl* and Rb f PtCl,— 
CsjPtOl,. Strict isomorphism exists betweon ctesium 
chlorotellurite and the chloroplatinates of caesium 
and rubidium. The precipitation method of preparing 
solid solutions appears to be of general applicability. 
E. Parisi and G. De Vito : Distribution of nitrates 
and ‘organisation* of nitrogen in the leaves of green 
plants. While the laminae of the sunflower are com¬ 
paratively poor in nitrates, the petioles and veins are 
rioh in these salts and often contain more than any other 
organ, even than the root. It is, therefore, probable 
that the nitric acid undergoes organisation on passing 
into the lamina. This conclusion is supported by 
the results of analysis of leaves of wheat and beet. 
Both the laminae and tho petioles contain more 
amino nitrogen in the afternoon than in the early 
hours of the morning, so that, in the green parts of 
the plant at least, sunlight exerts on appreciable 
influence on the formation of amino compounds. V, 
Famiani : The nutritive value of wheat embryos. Ad¬ 
dition of wheat embryos to the diet of rats fed on 
wheat alone—which limited their growth and greatly 
lowered their pbwers of resistance—produces some 
improvement in growth and resistance, and the 
further addition of a saline mixture renders growth 
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and reproduction almost normal. V. Zaoami : Nutri¬ 
tion with leguminous seeds* and reproduction. A diet 
of leguminous seeds inhibits the reproductive func¬ 
tions owing, not to any specific effect on the genital 
apparatus, but to retardation of the general develop¬ 
ment of the organism. This effect is due mainly to 
deficiency of mineral salts and, to a less extent, to 
lack of the lipo-solublo factors A and D. 


Forthcoming Events 

Saturday, Jan* 21 

British Mycological Society, at 11—(at the Botanical 
Department, University College, Gower Street, W.C.I). 
Symposium and Discussion on “The Measurement of 
Disease Intensity’*. 

Monday, Jan. 23 

University of Leeds, at 6.15.—Prof. A. H. Sturtevant: 
“The Determination of Bex in Animals”. 

Royal Society of Arts, at 8 —(Howard Lectures).— 
Dr. Ezor Griffiths : “Thermal Insulation” (succeeding 
lectures on Jan. 30 and Feb. 6). 

Royal Geographical Society, at 8.30,—Capt. G. N. 
Hunfphreys : “Climbs and Flights in the Ruwonzori 
Range”. 

Tuesday, Jan. 24 

University College, London, at 6.30.—F. J. Richards • 
“An Introduction to Indian Archroology” (succeeding 
lectures on Jan. 31, Feb. 7 and 14). 

Wednesday, Jan. 25 

Royal Astronomical Society, at 5,30.—(Joint Meeting 
with tho Geological Sooiety).—Discussion on “The 
Development of Fractures in the Earth’s Crust”. 

Institution of Chemical Engineers, at 6.30.—“Sewage 
Disposal”. Papers to be read by H. C. Whitohoad and 
F. It. O’Shaughnossy, L. R. Howson, and Dr. Karl 
Imhoff. 

Institution of Mining Engineers, at II—(at the 
Institution of Mechanical Engineers, Storey's Gate, 
Westminster, London, S.W.l).—Annual General Meet¬ 
ing. 

University College, London, at 6.30.—H. J. Helweg : 
“Popular Education in Denmark : The Folk High 
School” (succeeding lectures on Feb. ] and 8). 

Thursday, Jan. 26 

Bedford College, London, at 6.16.—“Contemporary 
Developments in Science.” Lord Rutherford : “The 
Transmutation of Matter”. 

University of London, at 6.30—(at St. Thomas’s 
Hospital Medical School).—Prof. E. Mellanby : “Iodine 
and the Thyroid Gland” (succeeding lecture on Jan. 27). 

Minkralogical Society, at 6.30.—Dr. L. J. Spencer : 
“Meteoric Irons and Silica-Glass from the Meteorite 
Craters of Henbury (Central Australia and Wabar 
(Arabia)”. 

Friday, Jan. 27 

Chemical Society, at 6.—(Ostwald Memorial Lecture 
in the Chemistry Lecture Theatre, University of 
Liverpool). Prof. F. G. Donnan. 

Royal Institution, at 9.—Sir Charles Peers : “The 
Ancient Monuments of England”. 

Saturday, Jan. 28 

British Mycological Society, at 11—(at the Botanical 
Department, University College, Gower Street, W.C.I). 
--Symposium and Discussion on “The Measurement of 
Disease Intensity”. 
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The Census of India, 1931* 

HE Government of India showed both a 
commendable wisdom and a grasp of the 
realities of the situation in publishing an abstract 
of the main statistics of the census of 1931 while 
the Third Round Table Conference was still in 
session in London. The figures which are inoluded 
in the abstract are of the greatest significance. 
Indeed, they are vital for an appreciation of the 
essence of the matters under discussion. By sheer 
weight of numbers, they bring out the magnitude 
of the problems involved in the proposed con¬ 
stitutional changes ; and by indicating tendencies 
in the movements of population, they afford 
guidance in judging the possibility of permanenoe 
in an arrangement which aims at the form of 
democracy, but will depend for its working upon 
a delicate adjustment of the relations between 
different sections of the people. 

The magnitude of the figures alone is stupendous. 
The destiny of more than three hundred and fifty 
millions of people is in the balance. The total 
population of India, as actually given, is 
352,837,778, of whom 271,526,933, inhabitants of 
British India, are to receive the benefits and 
privileges of democratic institutions—the vast 
majority of them, however, for the present, in 
an attenuated form—and the remaining 81,310,845, 
natives of the Indian States, will be brought 
within the constitution of India under the scheme 
for federation. 

The area of the Indian Empire, according to 
the latest estimate, is given as 1,808,679 square 
miles. This gives on the census figures of total 
population a mean density of 195 per square mile, 
the maximum being found in Cochin State, with 
a population of 814 to the square mile. In British 
India the most thickly populated area is Bengal, 
where there is a population of 646 to the square 
mile. The most sparsely populated areas in the 
Empire are Baluchistan with 5, and British 
Baluchistan with 9 to the square mile. 

The statistics of total population, impressive 
as they are, must be taken in relation to the fact 
that they represent an increase in the ten years 
which have elapsed since the last census of 10*6 
per cent. This rate of increase contrasts with an 
inorease of 1*2 per cent in the previous decade, 
and has not been equalled since the period 
1881-91 ; but there is no reason to suppose that 

* Census or India, 1031. Abstract of Tables giving the Main 
Statistics of the Census of the Indian Empire of 1031, with a Brief 
Introductory Note. Pp. 10+2 maps. (Calcutta: liovornmout of 
India Central Publications Branch, 1032.) W. 
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with continuing improvements in sanitation and 
hygiene and the reduction, if not the elimination, 
of the incidence of famine and plague, a rate of 
increase substantially little lower will not be main¬ 
tained, unless some unforeseen cause should intro¬ 
duce any serious modification in the conditions of 
life among the general run of the population. 

Notwithstanding fluctuations in the decennial 
rate of increase, the growth of population since 
1881 represents an increase of 39 per cent. A 
part of this, however, is due to the extension, 
from time to time, of the area brought under 
the operation of the census. 

Enfranchisement, however gradually extended 
to a population of this size, would be an under¬ 
taking of sufficient magnitude in itself, especially 
among a population which speaks some 225 
languages, exclusive of dialects, and ranges 
culturally from the level of a jungle tribe to those 
whose standard of civilisation may differ in kind, 
but does not differ materially in degree, from that 
of a member of an equivalent class in European 
Bocioty. In India, however, as must by now be 
generally appreciated, the initial difficulty is 
complicated by sharply marked divisions of race 
and creed which have given rise to the ‘communal’ 
problem. An electoral system, based on a terri¬ 
torial allocation of representatives, has to be 
adapted to represent justly different races and 
different creeds, each of which has its own social 
organisation and habits and, inevitably, its own 
distinctive and peculiar bias in political outlook 
arising therefrom. Even in the fairly homogeneous 
communities of the West, the problem of minorities 
has never been solved satisfactorily, although 
many attempts have been made. It has been said 
that the only right of a minority is that of turning 
itself into a majority. In India, if only the warmth 
of discussion and the wealth of argument were 
taken into account, it might not unreasonably be 
concluded that minorities alone had a claim to 
consideration. 

This sensitiveness to the claim of minorities, 
abnormal as it would at one time have appeared 
to the average citizen of a European State, arises, 
it is seen, from a very real and irreconcilable 
incompatibility in thought, habit and religion 
between the different soctions of Indian society, 
which, particularly as between Hindu and Moslem, 
at times flames out into acts of open hostility. The 
facts which the constitution will have to face are 
revealed in the tables of enumeration according 
to religions. 


Taking the prinoipal religions only, but omitting 
Buddhism which, practically, is confined to Burma, 
in all India there are :—Hindus, 239,195,140; 
Moslems, 77,677,545 ; Sikhs, 4,335,7.71 ; Tribal, 
8,280,347 ; Christians, 6,292,763. In British India, 
the predominant factor is the relation between 
Hindus and Moslems ; and within the ranks of 
the Hindus, the relation of the castes to the 
Exterior Castes, or, as they are more popularly 
known, the Depressed Classes. Here the figures 
are Hindus 177,727,988, of whom 40,254,576 are 
numbered among the Depressed Classes. The 
Moslems number 67,020,443; Christians, 3,866,660; 
Sikhs, 3,220,997 ; and Tribal, 5,779,709. More 
important than the totajs, however, is their 
distribution and interrelation in the various 
provinces, upon which the question of repre¬ 
sentation has to he decided. In the fifteen 
provinces (including Burma and the Andamans) 
under which the figures are given, the Hindus art* 
in the majority in ten, while the Moslems pre¬ 
dominate in Bengal, the Punjab, Burma (not 
counting Buddhists), Baluchistan and the North- 
West Frontier Province. The Sikhs number 
3,064,144 in the Punjab, exceed forty thousand 
in the North-West Frontier Province and the 
United Provinces of Agra and Oudh and are 
present in eleven other provinces in varying degree, 
the numbers, however, being relatively small. 

Incidentally, it may be of interest to note the 
definition of Exterior Castes adopted for census 
purposes, which differs in certain respects from 
that of the Franchise Committee of the Round 
Table Conference. It includes all castes which 
are excluded from access to schools, wells, public 
bathing places, temples and in some cases burning 
ghats, which arc refused for service as barbers, 
tailors or washermen, from whom water is not 
accepted, and who convey pollution by contact 
or proximity. The Depressed Classes had ex¬ 
pectation of abolishing, by a declaration of equal 
rights to be incorporated in the constitution, the 
regulation or custom of exclusion from schools 
and other like places open to the higher castes, 
and other distinctions of inferiority. 

The figures relating to the religious communities 
gain in significance when viewed proportionately, 
especially in their bearing on the political problem. 
In the decennial period, the increase in the Hindu 
population has been 10*4 per cent; but among 
the Moslems it has been 13 per cent; or, expressed 
in ratios per 1,000, the Hindus have fallen from 
684 to 682, while the Moslems have risen from 217 
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to 222. This latter figure is the continuation of 
a steady increase which has been going on for 
the last half-century. The tribal figures also show 
a decrease in the decade—from 31 per thousand 
to 24, but this does not necessarily mean that the 
tribesmen are decreasing in numbers. It is prob¬ 
ably to be accounted for in greater part as due to 
transference to the number of Hindus, in accord¬ 
ance with the process of Hinduising the tribal 
religions which has been in progress from time 
immemorial. 

Among the remaining figures which may bo 
regarded as having special significance in relation 
to the transitional phase through which India is 
now passing, are those giving the degree of literacy, 
the proportion of urban to rural population, and 
occupations. 

The figures for literacy show a marked advance. 
The number per 1,000 aged five years and more 
who can read and write is 156 male and 29 female. 
In 1921 the corresponding figures were 122 male 
and 18 female. The number of literate females 
is now more than four millions, whereas thirty 
years ago they numbered less than a million. 
Among the Depressed Classes in British India, 
the percentage of literacy is 1*6. 

The real India, it is always said, is the India 
of the rural population and the agricultural 
classes, although the urban population ma}^ be 
more in evidence and may thereby, in changed 
conditions, obtain more and more a preponderating 
voice in the affairs of the people. The urban 
population is undoubtedly growing and may be 
expected to increase more rapidly as India becomes 
industrialised and draws a proportion of the rural 
population to the towns, as it has already begun 
to do, for example, in Bombay. Since 1921 the 
increase in the urban population has been 0-9 
per cent and it now numbers II per cent of the 
total. In occupations, agriculture accounts for 
66*4 per cent of the working population. There 
is some doubt as to the exact numbers engaged 
in organised industry ; but they are put at about 
3,250,000 and at a maximum not exceeding 
5,000,000, while the number employed in establish¬ 
ments governed by the Factory Acts is 1,553,169. 

These, then, are the more significant of the 
figures which give the statistical side of the 
problems confronting those who have to frame a 
constitution for India. Their object is to adapt an 
essentially western institution to an eastern com¬ 
munity, in which caste, the antithesis of democracy, 
prevails as the determining factor in the lives of 


the vast majority of the community and influences 
even the Moslem. It may, indeed, be regretted 
that the opportunity was not sought to develop 
native Indian institutions ; but such regrets are 
unavailing. It is probable that the die was cast 
irrevocably in the days when Indian culture was 
despised and a university system was set up which 
was devised to throw open to India the way to 
development along western lines. Time and stress 
alone can prove the wisdom of the course that has 
been ohoson. 


The Spirit of Research 

The Spirit of Research. By Dr. T. Brailsford 
Robertson. Edited by Jane W. Robertson, Pp. 
xiv 210 + 2 plates. (Adelaide: b\ W. Prooce 
and Sons, 1931.) 8 s. 6 d. net. 

RATLSFOR1) ROBERTSON devoted a brief 
but intensive life to scientific research, 
during which he found time to write essays of a 
more general appeal, some of which are collected 
here in book form. Born in Edinburgh, he wont 
at an early ago to Adelaide, and after a period of 
thirteen years in California, returned there as 
professor of physiology in 1919, where he died in 
1930. This book, which in a sense is a memorial 
volume, is an all-Australian production : we like 
to regard it as a symbol that the torch of scientific 
truth burns brightly under the Southern Cross. 

Robertson was an enthusiast : he was fortunate 
to come early after graduation under the influence 
of another enthusiast, Jacques Loeb, with whom 
he worked, and later succeeded, at Berkeley, 
California. Both were sceptics of accepted doc¬ 
trines, both were men of fearless independence 
and unbounded energy. It was Loeb’s influence 
that caused Robertson to attack big problems 
rather than work in restricted fields, and encour¬ 
aged him to undertake the problem of growth and 
senescence as his main life work. 

It is the spirit of research that counts. Observa¬ 
tions, comparison, deduction, trial are the factors 
which have established all we know from the days 
of such a primitive act as the production of fire 
to the latest hypothesis of the structure of the 
atom. Loeb used a simple shed on the sea shore 
with an equipment of the simplest and cheapest 
character for his experiments on the artificial 
parthenogenesis of sea-urchins, and yet obtained 
results which are among the most valuable in 
biology. The modem physicist requires the 
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most complex and costly apparatus for his experi¬ 
ments on the smashing of the atom. 

Since the War, research has been discovered to 
have a cash valuo and it has becorno popular alike 
with the Press, public and those persons who 
practise it as a means of livelihood. There are 
not wanting those critics who would avoid the use 
of the term ‘research* for such work and prefer to 
call it investigation. At any rate, no one will deny 
that a cash reward is not in harmony with the true 
spirit of research. Precisely in the proportion that 
the worker devotes himself to research, so he must 
relinquish the desire for success of the kind ex¬ 
pressible in cash. The consciousness of service 
must suffice as the sole reward. Discoveries creep 
gradually into public consciousness; suddenly 
they may become the latest marvel of science, 
only to develop in a very brief period into a 
commonplace of existence. 

The rate of progress made by science in pro¬ 
viding the amenities of life during so short a 
period as the last decade is amazing, but there is 
still something to be done to accelerate the coming 
of a future such as pictured by H. G. Wells, in 
which we have a control over many things which 
to-day seem to us almost sacred. The public 
readily appreciates a showy building ; it must be 
brought to realise that it is experimental research 
which at all times needs endowment. Most of all, 
however, we must beware that the budding genius 
is left unfettered and not destroyed at the begin¬ 
ning of his career, by the system of examinations 
at school and college. Such mediocrity is exhibited 
by the papers published in our scientific transac¬ 
tions and proceedings that one can but have 
serious anxiety in this respect. It is made far too 
difficult for the unorthodox and eccentric young 
man to gain his chance of promotion : the investi¬ 
gator in fields of inquiry which are not the fashion 
of the moment often finds it hard to gain recogni¬ 
tion and support. 

The ultimate aim of all scientific research is to 
better the position of man ; chemistry in par¬ 
ticular, now that the knowledge of the structure 
and behaviour of the individual substances has 
been mastered, is in a position to help in the 
greater biological field. There must be a chemical 
basis to growth, to senescence, to heredity, even 
to personality, and all else that happens in the 
body. Robertson began in Australia the study of 
such questions as the value of phosphates on wool 
production, and of a oystine-high diet on the 
quality and quantity of this staple production of 


the country, experimenting with so many as 
80,000 sheep. He makes a plea in one of his 
essays for the fostering of research on a large 
scale in the wide open spaces of the earth, instead 
of concentrating it in laboratories among the 
crowded centres of population. 

It is an axiom that a well-balanced mind is 
essential for a research worker of the highest 
class, however much he may be a specialist in his 
laboratory. To be appreciative of art, of literature 
and of music, with a love for his country, his 
home and his work are desirable attributes. Suoh 
a man was Brailsford Robertson, and the keen 
spirit of enjoyment which permeates his essays 
makes them worthy of more than passing perusal. 

E. F. A. 


Hydrodynamics 

Bulletin of the National Research Council , No. 84 : 
Report of the Committee on Hydrodynamics , 
Division of Physical Sciences, National Research 
Council. Pp. ii *f 634. (Washington, D.C. : 
National Academy of Sciences, 1931.) 4 60 

dollars. 

TN each of the processes involved in the study 
-*■ of fluid motion—in observation, measurement, 
physical explanation, and calculation—this cen¬ 
tury has seen notable advances. There are 
improved methods of making the flow visible, and 
a technique for measurement in thin layers of 
fluid next to solid boundaries. Enlightenment 
and understanding have followed recognition of 
the importance of the motion in such layers, 
which to some extent has proved amenable to 
calculation. Such calculations are important 
mathematical advances; but to most mathe¬ 
maticians the greatest achievements are probably 
those resulting from skilful use of ideal fluid theory, 
with circulation and vorticity included. There 
has been progress in turbulence theory, and in 
research on compressible fluid flow ; and though, 
on the whole, most attention has been paid to 
motion past obstacles and in pipes, with their 
technical applications, it must be remembered 
that the study of waves and tides has not been 
without incident in recent years. 

There is, then, a wide field on which to report. 
In any one-volume report selection will be neces¬ 
sary, and we turn to the volume before us to 
determine first how the selection has been made. 
Without preface or foreword, after a scanty con¬ 
tents table, the book opens with a short chapter 
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by Dr. H. L. Drydcn, which, called a general 
survey of experimental hydrodynamics, actually 
summarises experiments on flow past obstacles. 
Aerofoils occupy a small space ; airscrews are not 
mentioned. In tho next chapter Prof. F. D. 
Mumaghan gives an elementary presentation of 
monoplane aerofoil theory, and the parts of ideal 
fluid theory necessary for it, together with an 
inadequate account of calculations of flow past 
a body of revolution. 

The rest of the book is by Prof. H. Bateman. In 
tho third chapter, wliich closes the first part of 
tho report, he writes on tho general physical 
properties of a viscous fluid. There are three 
more parts—on the laminar motion of a viscous 
fluid, on turbulent motion, and on compressible 
fluids—each fairly full. The number of references 
given is enormous. Each of the first two chapters, 
and each small section of Prof. Bateman’H, is 
followed by a bibliography, and there are addi¬ 
tional references at the end of the book. Many 
matters not dealt with in the text are mentioned 
in these bibliographies, which seem, indeed, 
extraordinarily comprehensive. 

The committee has thus succeeded in giving full 
reports on viscosity, turbulence, and compressible 
fluids by sacrificing large portions of ideal fluid 
theory. Tho omission of waves and tides reflects 
the influence of aeronautics on hydrodynamical 
research ; and while reports on Levi-Civita’s 
extension of the mathematics of free stream-lino 
motion, the use of integral equations, and approx¬ 
imate numerical solutions would have been 
welcome, most striking is tho omission of a dis¬ 
cussion of the K&rm&n vortex street and the 
resulting drag formula, all the more so since the 
presentation of aerofoil theory is similar, in some 
places, to Glauert’s, and space could have been 
saved by a reference to his book. It is a pity, 
too, that room could not be found for descriptions 
of experimental technique. 

Dr. Dryden’s chapter is one of the best, but too 
short. Experimental results are summarised as 
well as possible in the space, and modem theories 
receive due mention. There are, however, no 
pictures, diagrams or tables. To print a chapter 
on experimental hydrodynamics without any of 
these aids to the understanding is an unwelcome 
innovation for which no prioe reduction can make 
amends. 

Prof. Murnaghan’s account is connected; his 
mathematics is dear, and well decorated with 
iUostratioiifl; but the account is restricted to 


rather elementary matters, and airscrew theory is 
completely omitted. The insistence on the ad hoc 
nature of hypotheses in Prandtl's aerofoil theory 
is unfortunate ; the theory is a first order theory 
capable of development in a rational manner. 
Prof. Murnaghan’s one innovation in the theory 
is to suggest that the downwash should bo com¬ 
pounded with the velocity at tho trailing edge, 
rather than with the undisturbed velocity, in the 
usual calculation of induced drag. But tho 
velocity at the trailing edge is zero if the angle 
there is finite. The confusion probably results 
from a lack of understanding of the approxima¬ 
tions. 

Prof. Bateman presents us with an embarrassing 
wealth of information, drawn from many sources, 
at times presented somewhat uncritically, and 
not easy to read. The report ofton has the char¬ 
acter of a number of results loosely strung together. 
The treatment of laminar viscous flow is largely 
mathematical ; formulae abound ; tables and 
diagrams are absent; so that, of quantitative 
results, only those expressible by formulae are 
presented. Thus the drag on a plate according to 
boundary layer theory is given, but not the 
velocity distribution. Neither here nor in the first 
chapter is there comparison with experiment. 
How wo miss those diagrams ! 

The reporting apjiears to be generally accurate, 
but when so wide a field is covered, errors are 
inevitable, and some five or six have been noted. 
Too much space seems to have been given to 
mathematics with minute physical significance. 
Occasionally important results remain buried in 
the bibliographies; and somotimes, also, certain 
matters find their only mention in odd company. 
There is an unwillingness to include any detail 
about general physical ideas ; several examples 
might be given, of which one of tho most important 
is the complete lack, anywhere in the book, of an 
adequate discussion of the production of circu¬ 
lation and vorticity in fluids of small viscosity. 

It is not easy to find the place. The index is 
far from complete, and tho page headings do not 
help—always “Hydrodynamics” on the left and 
the title of the part on the right. Prof. Bateman’s 
frequent omission to give references to papers 
previously mentioned wastes time. But these are 
minor blemishes on a valuable work of reference 
to the making of which has gone great learning 
and knowle4ge. There is, indeed, a vast store of 
information here, much of it not to bq found in 
any other book in English. S. G. 
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Oceanographical Work of the Carnegie 

The Last Cruise of the Carnegie, By J. Harland 
Paul. Pp. xvii + 331. (Baltimore : The 
Williams and Wilkins Co. ; London : Bailli&rc, 
Tindall and Cox, 1932.) 26a. fid. net. 

HREE years ago the Carnegie met her fate 
when at anchor in Samoa owing to an 
explosion when loading gasoline for her auxiliary 
engine. The loss of a fine vessel, built expressly 
for the study of terrestrial magnetism, was a 
catastrophe, but this was completely overshadowed 
by the death of Oupt. Ault, fine seaman, skipper 
and navigator, enthusiastic and generous scientific 
chief. The Carnegie was the most widely known 
of all vessels, for she had already made six cruises 
mostly across unknown areas of sea and visited 
many strange ports. Oapt. Ault was in command 
of three of these, and this story of her seventh 
cruise is eloquent as to his practical qualities and 
to his high efficiency as leader. Ventures and 
dangers are passed by so lightly, as in recent 
War dispatches, that at times the reader wonders 
whether the author appreciated them and under¬ 
stood fully the quality of his ‘skipper’. 

The Carnegie was a brig, 128 ft. on the loadline, 
155 ft. over all and 33 ft. beam, drawing 14 ft. and 
setting about 13,OCX) sq. ft. of canvas, with auxiliary 
engine of small power. She was built on fine yacht 
lines and usually set a large leg-of-mutton main¬ 
sail. Her peculiarity lay in her build, no iron being 
used in any part and even avoided in loose tools 
and gear. This, while highly advantageous to her 
studies of terrestrial magnetism, had obvious dis¬ 
advantages, manila rope not forming a good anchor 
warp, as off Easter Island where it was cut through 
on the rocks. Phosphor-bronze was a poor sub¬ 
stitute for steel in the wire on the winches. This 
was necessary, for the seventh differed from the 
earlier cruises in that oceanographic stations were 
to be established, depths, temperatures, salinities 
and other chemical factors to be observed, while 
plankton was to bo collected from various depths. 
Echo sounding gear was also fitted, to be chocked 
by bottom sounding. Clearly no expense was 
spared in attempting to obtain perfection in 
equipment, but nevertheless unforeseen accidents 
were numerous, the sonic gear being out of com¬ 
mission at one period. At the same time, great 
attention was to be paid to atmospheric electricity 
and to air movements aloft, so far as could be 
observed by balloons, to prepare the future 
“Sailing Directions” for aeroplanes. Further, 


perhaps an embarrassing feature, the ship was 
seldom out of touch by radio with her headquarters 
at Washington, although sailing in the most 
distant waters of the Atlantic and Pacific Oceans. 

The cruise started on May 1, 1928, and Plymouth 
and Hamburg were visited for intercomparison of 
instruments and methods and for additional gear. 
The course was then set to Iceland, often a bad 
landfall on account of local compass deviations 
which demand constantly checked variation charts. 
Dr. Paul is enthusiastic of this land of “the mother 
of parliaments” with its culture, “the highest 
general level of our whole cruise”. Regular 
oceanographic stations were taken across the 
Sargasso Sea and thence westwards to Barbadoes 
and Panama, where the Carnegie went into dry 
dock. It was a hard fight to clear the Galapagos 
and so out into the Pacific, the run to Easter 
Island taking 42 days. Then follows an excellently 
illustrated description of this ever-interesting land, 
famous for its carved figures, centre of a weird 
civilisation, an everlasting and probably insoluble 
problem. The suggestion put forward here is that 
of a relic island of a once large archipelago, but 
we have failed to find any scientific evidence for 
any great lands in the mighty Pacific’s waste of 
water. 

To reach Callao a great loop to the south-east 
had to be made to catch the 'westerlies’, the least 
known of ocean areas being traversed. Sectional 
charts of water temperatures and salinities give 
food for thought, and an offshore ridge was charted 
rising 10,000 ft. to within 650 fathoms of the 
surface. The Carnegie then picked up the * trades’ 
to Tahiti and Samoa, keeping well to her line of 
latitude and carrying out her routine of magnetic, 
electrical and oceanographical observations highly 
successfully. The Tuamotu Group was crossed, 
but we searched in vain for any hint as to the 
shape of the underlying foundations of this great 
coral group. Good samples of the bottom deposits 
were secured and should prove interesting. A 
sailing vessel, however, was clearly not suitable 
for much of the oceanographic work, for to secure 
the best samples it is advisable to keep the ship’s 
head to sea with the engines going slowly so that 
she makes no way. The warps for bottom samplers 
and for water and plankton nets ran out at sharp 
angles, as much aB 75° from the vertical, and 
closing or reversing messengers were often hung 
up by animals unintentionally caught up on the 
wires. The latter sometimes fouled, for apparently 
the staff tried to cany on all their observations 
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synchronously, and the loss of water bottles and 
thermometers was so considerable that the captain 
must have heaved a sigh of relief when he again 
got his ship on her course. 

From Samoa to Guam, a prosperous United 
States oolony, was clear sailing, and en route, to 
Japan was obtained the deepest sounding of the 
cruise, 8,350 metres. Tokyo was reached after 
typhoon experiences which must have tried the 
Carnegie . The voyage thence to San Francisco, 
36 dayB, on a very northerly course, heavy seas, 
overcast skies and perpetual foghorn oannot have 
been a happy experience, but there were doubtless 
consolations in a well-earned rest in the home port. 

The further plan of the cruise included a visit 


to Australia and a complete circumnavigation of 
the world before the ‘westerlies* of the Southern 
Ocean. Hawaii came first and then the tragic end 
in Apia Harbour, famous in our naval annals for 
the feat of the Calliope in putting id sea in a 
I hurricane, when s\x war vessels piled up on that 
| harbour’s shores. 

The scientific results of the Carnegie had all 
been dispatched home before her end, and Dr. 
Paul’s narrative is a desirable supplement telling 
us how they were obtained. It is a pleasing and 
instructive story for all who “go down to the sea 
in ships”—but why is the vessel pictured on the 
binding as an idealised three-master that never 
could have sailed on any sea ? J. S. G. 


Short Reviews 


The Law of Patents for Chemists. By Dr. J. 

Rossman. Pp. ix + 304. (Washington, D.C.: 

The Inventors Publishing Co., 1932.) 3.50 

dollars. 

Dr. Rossman has packed into this volume much 
information that is of interest to chemists in 
Great Britain as well as in the United States, and 
the sootions on essential patent law principles and 
on the procedure for obtaining the patent are of 
general interest although primarily relating to 
American patent law. From this point of view 
the book should be of real value to chemists in 
providing a comprehensive survey of the techni¬ 
calities of patent law in a manner which is intel¬ 
ligible to chemists without legal training. A 
glossary and a bibliography of books and periodicals 
add to its general utility. 

From a broader point of view the book is dis¬ 
appointing. At a time when the evil of paper 
patents is generally acknowledged and is so serious 
and widespread that the suitability of the patent 
system to modern industry, and especially chemical 
industry, has been openly questioned, it is sur¬ 
prising to find that the ohapter on “What is 
Invention V* indicates little appreciation of the 
fundamental problems whioh now arise in the re¬ 
lations between scientific and industrial research 
and invention. These difficulties have been ably 
delineated by Mr. C. C. Paterson in an appendix 
to the Report of the British Science Guild on the 
“Reform of the British Patent System”. Similar 
difficulties exist in the United States and some 
indication of the attitude of patent law opinion in 
that country, particularly on the suitability under 
modern conditions of "inventive ingenuity’ as 
subject matter for a chemical patent would have 
been welcome, as well as reference to the related 
question of protecting scientific discoveries or 
scientific property. These should not have been 
omitted in a bow addressed to scientific workers, 
and the brief discussion on patent rights, par- 
ticularly those of employer and employee, would 


have gained value from a broader vision and from 
reference to the studies on the position of the 
salaried inventor carried out for the International 
Labour Office and the League of Nations in 
recent years. 

Forensic Chemistry and Scientific Criminal Investi¬ 
gation. By A, Lucas. Second edition. Pp. 324. 

(London : Edward Arnold and Co., 1931.) 18s. 

net. 

The second edition of this excellent textbook 
appears at a time when a reminder of the immense 
services whioh the man of science can render in 
the prevention and detection of crime is more than 
opportune. Recent discussions on the increase of 
crime in Great Britain during the last two or three 
decades have suggested doubts as to whether the 
authorities are making sufficiently full use of the 
resources of science in protecting society against 
those who sire prepared to prostitute the dis¬ 
coveries of science for criminal purposes. The new 
and enlarged edition of this book includes re¬ 
ferences to many of the important advances whioh 
have been made during the ten years since the 
first edition was published, in the use of scientific 
methods for the detection of the criminal, notably 
the use of ultra-violet light. 

Much of the book has been rewritten, related 
chapters having been combined and a considerable 
amount of new matter has been incorporated, 
particularly in the chapters on bloodstains, doth* 
ing, documents, explosives and explosions. The 
expansion of the chapter on firearms, cartridges 
and projectiles well illustrates the growing import¬ 
ance of this* subject due to the greatly increased 
use of firearms for criminal purposes since the 
War. Excellent bibliographies accompanying each 
ohapter and numerous references in the text 
enhance the value of a well-written and up-to-date 
book, which may be read with interest even by 
those who are not experts in forensic chemistry. 

To the general reader it will enforce the 
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conclusion drawn by the author in his introduction— 
“the criminal is becoming so scientific not onty 
in his work but in the means he adopts to escape 
detection, that a scientist is needed to cope with 
him”. The scientific reader will mark that from 
yet a further point of view his services are urgently 
demanded by society, 

A Text-Book of Organic Chemistry. Bv Prof. Dr. 
Julius Schmidt. English edition by Dr. H. 
Gordon Rule. Second edition, revised and 
extended. Pp. xxiv ! 843. (London and Edin- 
■j burgh : Gurney and -Jackson, 1032.) 25a. net. 

Wk learn from the preface that the two-fold 
purpose of the author in revising the text of the 
first edition wmh to incorporate the main advances 
which have been made in the subject and to avoid 
any appreciable increase in the size of the bonk. 

An analysis of the distribution of the 45 pages 
that measure the increase in the size of the hook 
affords a very fair estimate of the conspicuous 
success with which the author has achieved his 
object ; for 29 pages go to the general section, 
8 to the text dealing with the systematic treat¬ 
ment and 8 to the index. 

The large extension in the general section 
enhances considerably the value of' the book, for 
it includes discussions on such subjects as addition 
to conjugated systems, the electronic theory of 
valency, the mechanism of racemisation, epiinerisa- 
tion, conditions for enantiomorphism, isomerism 
due to restricted rotation around a single bond, 
asymmetrical decomposition, spiro-compounds, the 
stereochemistry of nitrogen and sulphur, the 
Beckmann re-arrangement, tautomerism, the 
parachor, polar properties of organic compounds 
and factors influencing the magnitude of optical 
rotatory power. All these subjects arc treated 
with admirable clearness and supplied with full 
bibliographical references, and certain of them-— 
the one dealing with tautomerism in particular— 
are valuable monographs on the subjects. 

In the text dealing with the systematic treat¬ 
ment, the whole subject has been carefully revised 
and brought up to date, and the increase of only 
8 pages in this section affords no measure of the 
extent or completeness of this work. For such a 
measure we turn to the index, in which an increase 
of 8 pages represents some 360 and 600 new names 
of authors and subjects respectively. 

Die Tierwdt der Nord - und Ostsee. Begriindet von 
G. Grimpe und E. Wagler. Herausgegeben von 
G. Grimpe. Lief. 21. Teil l.d,: Einfiihrung in 
die Hydrographic der Nord - und 0stave, von 
Bruno Schulz ; Teil 2.g : Sporozoa , von Eduard 
Reiehenow. Pp. 45 - 88 + 88. (Leipzig: Akadern- 
ische Vorlagsgesellsehaft m.b.H., 1932.) 12 

gold marks. 

The latest portion of this useful work begins with 
a conoise and good general account of the hydro¬ 
graphy of the North Sea and Baltic, with charts 
and diagrams, occupying forty-four pages. The 


remaining eighty-eight pages are taken up by a 
treatise on the Sporozoa, Omitting the Sarco- 
sporidia as only occurring in the muscles of land 
vertebrates, Dt. Reiehenow divides the group into 
Telosporidia, Cnidosporidia and Haplosporidia. 
Most of the known forms belong to the Telosporidia, 
a fair number to the Cnidosporidia and only a very 
few to the Haplosporidia. Marine Sporozoa are 
found in various worms, especially poly chutes, in 
ee hi noderm s, molluscs, crustaceans and tunicates, 
besides several in fishes. The author wisely places 
in his lists many species which have not yet been 
found in the area dealt with, but as they occur in 
the Mediterranean, parts of the English Channel 
arid the west of Scotland, the distribution may 
easily extend farther and their inclusion adds 
much to the value of the work. This also applies 
to the general account of the structure and biology 
which covers all these specie's and not only those 
so far found in the North Sea and Baltic, (hied 
descriptions and figures an* given and the life- 
histories of many forms are illustrated. 

The whole group is extraordinarily interesting 
and one iri which there is still a large amount to 
be still discoven*d. Among the Haplosporidia is 
the unusual ease of a sporozoon (Amtrosporidium 
pelsrneeri) contained in trematode sporncysts of 
two genera which themselves parasitise the mollusc 
Donax trunculu $. 

A Manual of Clinical Laboratory Methods. By Dr. 

C. L. Cummer. Third edition, thoroughly re¬ 
vised. Pp. xx-17-585. (London : Henry 

Kimpton, 1931.) 30a. net. 

The third edition of Prof. Cuminer's manual 
maintains the high standard of the former, and 
the same policy of conciseness is apparent in the 
new material which has been introduced. Perhaps 
the most important additions are the more detailed 
description of Kahn’s reaction for the diagnosis 
of syphilitic infection, and a full technique for the 
carrying out of Kline's reaction for the diagnosis 
and exclusion of syphilis. Among other recently 
developed tests in biochemistry mentioned are the 
erythrocyte sedimentation rate, Ehrmann’s alcohol 
test meal, the use of histamine as a gastric juice 
stimulant, and agglutination tests for tularemia and 
undulant fever. The Queekenstedt test for sub- 
araeknoid block is described, but its interpretation 
is very loosely worded. The author also includes 
now the long-established Alzheimer method for 
identifying different types of cells in the cerebro¬ 
spinal fluid, and the silver staining for trepo¬ 
nemata. 

This book can confidently be recommended to 
biochemists and laboratory workers as containing 
almost everything required for routine work. For 
the next edition the author might consider including 
details of blood calcium estimation, and possibly 
methods of estimating phosphate and lecithin in 
the blood. For blood cholesterol, also, an all-glass 
method of percolating the thimble is preferable to 
that still included. 
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Origin of 
By Dr. L. J. 

OMALL, curiously shaped pieces of green, 
brown, or, more usually, black glass have 
long been known from certain regions, and have 
been called moldavitos from the Moldau River in 
Bohemia and from Moravia; australites or 
obsidianites from Australia ; billitonites from 
the tin-bearing gravels in the island of Billiton, 
Dutch East Indies; and Darwin glass from 
Tasmania. They have also recently been found 
in some abundance in French indo-China and in 
the Philippine Islands. In chemical composition 
they are peculiar in containing a very high per¬ 
centage of silica (Si0 2 , 70—89 per cent). 

Many theories have been advanced to account 
for the origin of these bodies, which are known 
collectively as tektites. Those from Bohemia and 
Moravia were formerly thought to be relies from 
a prehistoric glass factory. They have been 
thought to be ‘bombs' or bubbles shot out from 
volcanoes (even from volcanoes on the moon). 
The fusion of atmospheric dust or desert sand by 
lightning has been suggested. Another theory is 
that they are colloidal bodies formed by the action 
of humic acids on the underlying rock in certain 
climates. The view most generally accepted at 
the present time is that they are meteoric, although 
they are entirely different in all their characters 
from any meteorite that has been actually observed 
to fall. 

In a recent elaborate and beautifully illustrated 
monograph 1 Prof. A. Lacroix gives a detailed review 
of the whole question. He elaborates a suggestion 
first made by H. Michel in 1925 that tektites have 
been formed in the earth’s atmosphere from meteoric 
material consisting of the element silicon and the 
lighter metals (aluminium, calcium, potassium and 
sodium). Such material heated by friction with 
the air would rapidly oxidise with the production 
of a temperature sufficient to fuse the products 
of oxidation ; and subsequent rapid cooling would 
yield a glass. 

Although much has been written on the subject 
of tektites, the elementary fact that the material 
of which they are composed is really an impure 
silica-glass has boon entirely overlooked. Pure 
silica-glass has a specific gravity of 2-20 and 
refractive index I -46—both low values. The 
values for toktites are 2 27-2 *51 for the specific 
gravity and 1-48-1 *52 for the refractive index. 

Now the ‘cinders’ of the legendary city of 
Wabar, ‘destroyed by fire from heaven’, which 
was discovered early this year by Mr. H. St. J. 
Philby in the Rub’ al Khali, Arabia,® consist of 
such a silica-glass. The vesicular white glkss 
contains Si0 4 , 92-88 per cent, with specific gravity 
2*10 and refractive index 1 -468 ; whilst the black 
glass, almost free from bubbles, contains SiO t , 
87-45 per cent, with specific gravity 2-24 and 
refractive index 1-50. The black glass contains 
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also Fe f O„ 0*28 ; FeO, 5-77 ; NiO, 0*35 per cent. 
At this spot pieces of meteoric iron were found, 
the largest rusted remnant weighing 25 lb. ; and 
also a series of craters that must have been formed 
by the impact- of a shower of large meteorites. 
VVhen a large mass of iron travelling with planetary 
velocity is suddenly stopped, the kinetic energy 
(Jwir 4 ) is transformed into heat at a localised spot 
with the development of a very high temperature. 
The ‘bombs’ of silica-glass collected by Mr. Philby 
at Wabar suggest there must have been a pool 
of molten silica in the desert sand and that this 
material was shot out from the craters through 
an atmosphere of silica, iron, and nickel vapours. 

At the group of meteorite craters discovered 
in 1931 near Hen bury in Central Australia 8 silica- 
glass has also been found, but in smaller quantity 
and only around the largest, crater. Here tin* 
country-rock is a ferruginous sandstone and the 
glass that resulted from the fusion of this rock 
is black and less pure. It contains Si() a , 88-88 
per cent, and has specific gravity 2 -31 and refractive 
index 1-545. It also contains Fe B O a , 8-48 ; FeO, 
7-92; NiO, 0-28 per cent. Nickel is not shown 
in analyses of tektites, probably because it was 
not suspected and not looked for. 

The pieces (‘bombs’) of silica-glass from both 
Wabar and Hen bury present many similarities to 
tektites; especially to the Darwin glass from 
Tasmania, with which some can lie matched 
exactly in both form and appearance. Beads and 
tear-shaped drops arc common and there art; 
some disc-shaped pieces, but none with the perfect 
button-like shape of true australites. I have been 
much struck with this similarity, but now that I 
have seen pictures of the toktites from Indo- 
China given by Prof. Lacroix in his monograph, 
J have no hesitation in concluding that tektites 
are not meteoric, though they are connected with 
the fall of large meteoric masses, but that they 
have resulted from the fusion of terrestrial rocks, 
especially in sandy deserts, by the heat so 
developed. 

Silica-glass and tektites could, of course, he 
formed only in very exceptional circumstances. 
The fall of very large meteorites on the earth’s 
surface is fortunately not of frequent occurrence. 
With the possible exception of the still debatable 
Siberian fall on June 30, 1908, none has in fact 
taken place during historic times. Further, the 
terrestrial rock at the place of fall must be of 
the right kind, such as sandstone or quartzite, 
or perhaps best of all a clean desert sand. The 
composition of tektites indicates that a certain 
amount of felspar, mica, or clayey material was 
present in the rock (arkose or siltstone) ; and 
no doubt these extra constituents (Ah,O s ,.12; 
CaO, 3 ; K,0> 2 ; Na*0, l per cent) gave to the 
molten material just the right viscosity for it to 
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assume particular shapes when spinning through 
the air after being shot out by the gaseous explosion 
from the meteorite crater. The craters, supposed 
to be meteoric, on the Island of Oesel in Estonia 
are in dolomite, while the rocks in the region of 
the Siberian fall are basaltic. In neither of these 
places could silica-glass and tektites be formed. 

Silica-glass is very resistant to chemical action 
and it will withstand weathering processes longer 
than many other materials. Also, with its very 
low coefficient of thermal expansion, it will not 
be affected by changes in temperature—a very 
potent agent of rock disintegration in desert 
regions. For this reason tektites are preserved in 
recent deposits, such as the glacial deposits of 
Tasmania, the alluvial deposits of Bohemia, Indo- 
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China, and the Philippine Islands, and in the tin- 
gravels of Billiton, where by slow chemical corro¬ 
sion they have acquired a peculiar sculptured 
surface. The austraJites found on the surface of 
the Australian deserts do not show this surface 
sculpturing and are more perfect in form. They 
are therefore of more recent origin. An aerial 
survey of the districts where australites are found 
would probably reveal the presence of meteorite 
craters with associated large masses of meteoric 
iron. In the other districts, all traces of the 
craters would probably have been obliterated by 
denudation, and the meteoric iron rusted away. 

1 “Los Tectite# do Tlndochlne." By Prof. A. Lacroix. Arch. Mm. 
Nat. m*t. t Parii, B, 139, 1932. 

1 NaTVKK, ISO, 932, June 25, 1932. 

» NATUH1D, 189, 781, May 28, 1932. 


Recent Research on the Vitamins 


A DVANCES in our knowledge of the chemistry 
- of the vitamins have recently been so rapid 
that a review of the position at any moment may 
require correction or amplification almost as soon 
as it is published. A useful summary of our 
knowledge of the nature and function of vitamins 
was provided in April and May of 1932 by Prof. 
J. C. Drummond in his Cantor lectures. 1 Some 
of the points made by the author may be briefly 
referred to here, and opportunity taken at the 
same time to review work which has been pub¬ 
lished since the delivery of the lectures. 

Prof. Drummond summarises some of our know¬ 
ledge in tabular form : the charts showing the 
minimum effective doses of the different vitamins 
in test animals, the functions and properties of 
the six B vitamins, and the distribution of the 
vitamins in foods are specially useful. He con¬ 
siders first the water-soluble vitamins C and B. 
The work of O. and A. Rygh and P. Laland* on 
the antiscorbutic potency of narcotine derivatives 
has not been confirmed by S. Smith and S. S. 
Zilva*. Daily doses of 1-37, 2*75 and 5*5 mgm. 
of dimethyl and methylnornarcotine had no pro¬ 
tective effect in guinea pigs kept on a scorbutic 
diet. It is possible that the doses were incorrectly 
chosen as Rygh et al. state that only optimal 
doses prevent the onset of scurvy in guinea pigs 
on a scorbutic diet. On the other hand, the fact 
that all Rygh’s animals given narcotine deriva¬ 
tives died like the controls indicates that these 
supplements are not acting in the same way as a 
daily dose of lemon juice. 

Negative results have been described also by 
other observers, including L. J. Harris and I. 
Mills, who found that irradiated narcotine and 
methylftomarootine were not antiscorbutic in 
doses ranging from 10 mgm. to 0*001 mgm. 
daily. 4 Zilva 5 and his colleagues have recently 
published full details of their work. No narcotine 
could be isolated from unripe orange juice by 
ethereal extraction, nor was a concentrate of 
vitamin C obtained from lemon juice by such 
means. Methylnornarootine in daily doses ranging 


from 10 y to 2*7 mgm. had no antiscorbutic effect 
at all in guinea pigs maintained on a scorbutic 
diet, the experimental animals dying in 30-35 
days with all the signs of severe scurvy. 

Reference haB already been made in these 
columns to the claim that vitamin C is a hexuronic 
acid 4 . The experiments on which the claim is 
based have now been published in detail. 7 Svirbely 
and Szent-Gyorgyi found that 1 mgm. of their pro¬ 
duct daily completely protected guinea pigs on a 
scorbutic diet from scurvy for 90 days: the animals 
also showed normal growth during this period. 
The minimum protective dose of lemon juice is 
usually regarded as 1 -5 c.c. and this quantity 
contains approximately 0-5 mgm. of the acid. Since 
the substance contains a molecule of water less than 
is required for a hexuronic acid, Szent-Gyorgyi and 
W. N. Haworth have now suggested the name 
“ascorbic acid” for it (Nature, 131, 24; 1933). 
Waugh and King have also isolated a crystalline 
solid from lemon juice which was protective in a 
daily dose of 0 *5 mgm. The possible objection that 
the material isolated from lemon juice was merely 
contaminated with a more potent antiscorbutic 
substance is not valid in the case of the work of 
the former authors, since the acid used was prepared 
from ox suprarenal glands. If the antiscorbutic 
factor is ascorbic acid, it is neoessary to explain 
Zilva’s observation that it is possible to oxidise the 
reducing factor in lemon juice without destroying 
the antiscorbutic potency, although the vitamin is 
now very labile : Svirbely and Szent-Gyorgyi sug¬ 
gest that in these conditions the acid may be pre¬ 
sent in a reversibly oxidised state. The anti¬ 
scorbutic potency of this acid has been confirmed 
by Harris and Mills (loc. cit.) t who also found raw 
suprarenal cortex potent, the activity running 
parallel to the acid content. 

Turning to vitamin B, Prof, Drummond reviews 
the work of Jansen and Donath, Odake, and 
Windaus and his co-workers on the chemistry pf 
vitamin B l . < All observers now agree that the 
crystalline vitamin contains sulphur in its molecule, 
as well as carbon, hydrogen, oxygen and nitrogen. 
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H. W. Kinneraley, J. R. O'Brien and R. A. Peters, 
in a recent communication, 9 also confirm this 
observation : their crystals were obtained from 
bakers’ yeast, and the hydrochloride is active in 
a pigeon day dose of 2-4 y (a pigeon day dose 
is approximately equal to 1 *5 vitamin Jl 1 inter¬ 
national units). Windaus’s preparation is active 
on pigeons in doses of 1*4-3 '3 y : both are more 
active than Jansen and Donath’s original prepara¬ 
tion, which contained also vitamin B 4 . 

Vitamin B l is usualty considered to be a base. 
Examination of a number of bases for antineuritic 
or growth promoting powers has, however, so far 
given negative results. B. C. Guha and P. N. 
Chakravorty have recently announced in these 
columns' 0 that irradiation of adenine sulphate 
with ultra-violet light confers vitamin B, properties 
upon it. In this connexion work on the absorption 
spectrum of vitamin B, concentrates has some 
interest: a band at 2600 A. was found by Guha 11 , 
Windaus (. toe . cil.) and others. F. F. Heyroth 
and J. R. Loofbourow have recently reviewed the 
question and reported some experiments of their 
own. 11 The absorption spectrum of yeast nucleic 
acid shows a band of maximum absorption near 
2600 A., suggesting that vitamin B, concentrates 
contain purine or pyrimidine compounds. Irradia¬ 
tion of uracil or thymus nucleic acid increased 
the absorption between 2300 and 2550 A. No 
decrease in the absorption at 2600 A. was observed 
when only wave-lengths longer than 2960 A. 
were used for the irradiation. After irradiation, 
uracil and adenine develop a blue colour with 
arscnophosphotungstic acid, similar to that given 
by vitamin B x concentrates. Heyroth and 
Loofbourow found a fairly close correlation between 
potency and absorption at 2600 A. in the purest 
concentrates examined. Compounds which are 
likely to absorb in this region are those containing 
a pyrimidine-ring or those closely related to 
ergothioneine (betaine of thiolhistidine). This 
suggestion is of interest in view of the fact that 
vitamin B t is now held to be a sulphur compound. 

It appears likely that pure crystalline vitamin 
B,, prepared synthetically, will be available in 
the near future, as pure crystalline vitamin D is 
available to-day. Meanwhile, the animal test 
must be the final criterion. To ensure comparable 
results in different laboratories, the Permanent 
Commission on Biological Standardisation of the 
League of Nations has recommended the issue and 
use of a fuller’s earth adsorbate from rice polishings 
as a standard for vitamin 10 mgm. of which 
is defined as containing one unit. H. Chick and 
H. M. Jackson 19 report on the use of this prepara¬ 
tion. It has been found stable for a year, its 
vitamin B ( oontent is only 1/25-1/50 of the 
vitamin B t present and it also contains vitamin B 4 . 

Prof. Drummond referred briefly to the recent 
work on the physiology of vitamin B, and 
emphasised the importance of distinguishing 
between Hie changes due to inanition and those 
caused by a deficient intake of vitamin B, per se. 
N. Gavrilescu and R. A'. Peters 14 have found that 


the oxygen uptake of parts of the brain in pigeons 
suffering from polyneuritis is definitely below 
normal. Administration of vitamin B l to the 
birds or its addition to the minced brain tissue 
in vitro resulted in an increase in its consumption. 

Prof. Drummond also summarised our know¬ 
ledge concerning vitamin B s . He considers that 
it is a neutral and not a basic substance, with a 
molecular weight greater than that of vitamin B^ 

Some recent work on vitamin B 4 may also be 
mentioned here. Absence of this vitamin from 
the rat’s diet produces redness and swelling of 
the paws, a spastic gait and loss of co-ordination. 
Convulsions and paralysis are the characteristic 
signs of vitamin Bi deficiency. 14 H. Barnes, 
J. R. O’Brien and V. B. Reader 14 describe the 
preparation of a crystalline compound with 
vitamin B 4 activity, having the empirical formula 
C4N4H5CI. It was obtained from yeast extract 
by adsorption on charcoal at pH 1. The charcoal 
was extracted with 50 per cent acid alcohol, the 
alcohol removed in vaevo and the extract subjected 
to successive treatments with mercuric sulphate, 
baryta, sulphuretted hydrogen and sodium phos- 
photungstate. A crystalline phosphotungstatc 
was precipitated at pH 2 and recrystallised from 
50 per cent alcohol. It was then dissolved in 50 
per cent acetone, and the phosphotungstic acid 
removed with baryta ; the acetone was removed 
from the filtrate, which was hydrolysed with 5 per 
cent hydrochloric acid : the solution was con¬ 
centrated and alcohol and ether added. Crystals 
were deposited, with melting point 248° (with 
charring). 

Although highly potent preparations of vitamin 
A have recently been obtained, it has not been 
found possible to crystallise them. Prof. Drum¬ 
mond refers to the recent work of Karrer, Morf 
and Sehopp, suggesting that vitamin A is an 
unsaturated alcohol, having the empirical formula 
CioH 30 O or C*,H 3B 0, its structure being related to 
half the carotene molecule. 17 I. M. Heilbron, 
R. A. Morton arid E. T. Webster 19 have confirmed 
this suggestion. A concentrate was heated with 
finely powdered selenium at 300 u -330 u for 48 
hours, and the product extracted with ether. 
After removal of the solvent, the oil was distilled 
over metallic sodium ; the fraction distilling at 
120 tl -200 o /20 mm. was treated with picric acid, 
when the orange crystals of 1 ; 6-dimethyl naphtha¬ 
lene picrate were obtained. 

I. M. Heilbron, R. N. Heslop, R. A. Morton, 
E. T. Webster, J. L. Rea and J. C. Drummond 19 
have described the properties of the most con¬ 
centrated preparations of vitamin A, which they 
have recently obtained from halibut liver oil. 
The uusaponifiable fraction was obtained, freed 
from sterols and fractionally distilled at a pressure 
below 0*00001 mm. The main fraction distUs 
at 137°-138°, with increase in potency. It is a 
pale yellow viscous oil which becomes mobile on 
warming, and is readily soluble in organic solvents ; 
at 3280 A. «« 1,350 and the Carr-Price 
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blue value is about 65,000. The analytical figures 
agree fairly well with those required for the formula 
C t »H t0 O. Similar concentrates were prepared 
from sturgeon liver oil and mammalian liver fat, 
but the best material obtained from cod liver oil 
was only about half as pure. Biological tests on 
rats showed that daily doses of 0-025-0*1 y cured 
xerophthalmia and promoted growth. 

The antimony trichloride test indicates that 
these concentrates still contain variable quantities 
of a substance which is chromogenic but is different 
from vitamin A itself. The blue colours obtained 
with sturgeon and halibut liver oil concentrates 
show an absorption band at 6930 A. the intensity 
of which is usually a quarter of that of the band 
at 6170 A. but in halibut concentrates may be 
only one-tonth ; moreover, no selective absorption 
was observed at 6930 A. in mammalian con¬ 
centrates. Morton * c has found that the addition 
of 7-methylindole to the concentrate inhibits tho 
development of the band at 6170 A. before that 
at 5830 A. is appreciably affected. In tho richest 
concentrates the intensity of the band at 6170 A. 
is almost twice that of the band at 5830 A. If 
7-methylindole is added to the concentrate in 
the ratio 4:1 (or 10 mol. to 1 mol.) the two 
bands appear of roughly equal intensity. The 
band at 6930 A. is not readily inhibited by this 
reagent. The independence of the two bands 
at 6170 A. and 5830 A. indicates either that 
two chromogens are present or that vitamin 
A reacts with antimony trichloride in two 
stages. 

Reference has already been made in our columns 
to the possible correlation between the biological 
test and certain of the chemical and physical 
characteristics of oils containing vitamin A. 11 
Another series of cod liver oils has now been 
examined and further tests have been performed 
on some of the previous series.** The variations 
between the different methods were greater than 
in the earlier series of tests, but it still appears 
that the intensity of the band at 3280 A. in the 
oil itself forms the host measure of its biological 
activity. The antimony trichloride test was not 
so satisfactory, although in the case of certain 
oils, when it was carried out on the unsaponifiable 
fraction of the oil, a correlation was found between 
the blue value and the biological activity. The 
biological tests had a large margin of error. It 
was found advisable to compare a sample with 
the standard oil in simultaneous tests rather than 
to rely exclusively on the curve relating growth 
to dose given obtained with the standard oil at 
some earlier date. 

R. J. Norris** has also noted marked discrepan¬ 
cies between the biological and colorimetric 
methods of assay. The course of the inactivation 
of vitamin A by irradiation with ultra-violet ray6 
was also followed. An initial latent period was 
found by biological test but not colorimetrically; 
after four hours’ irradiation, all the vitamin had 
been destroyed, but the colour test indicated that 
the potency had only been reduced about 25 per 


oent. The destruction of the chromogen follows 
the course of a bimolecular reaction. 

The discrepancies may be explained in part by 
the error of the biological test and by the presence 
in oils containing vitamin A of substances which 
interfere with the development of the blue colour 
in the Carr-Price test or with its determination. 
R. S. Morgan 1 * has found that the presence of 
any red in the colour estimated reduces the value 
of the blue. 

The details of the conversion of carotene to 
vitamin A in the animal body are as yet unknown. 
The absorption of carotene from the intestine is 
a slow and incomplete process; it is apparently 
related to the fat content of the diet. Small 
amounts may be found in the liver, but it appears 
that the bulk of the absorbed material is stored 
in that organ in the form of vitamin A.* 6 The 
conversion presumably occurs in the liver, but 
Ahmad was unable to confirm the observation of 
Olcott and McCann that this organ contains an 
enzyme which converts carotene into vitamin A 
in vitro. When the diet is rich in carotene, the 
vitamin A stores in the liver are high. The stores 
are utilised when the diet is deficient in carotene or 
the vitamin, but the exact function of the latter 
in metabolism is unknown. W. J. Dann has 
shown that it is only with difficulty passed into 
the mother’s milk, so that to build up a store in 
young animals it is necessary to give it directly 
to the latter* 9 ; also in the rat, at least, very 
little reaches the young via the placenta. The 
failure of growth on a vitamin A deficient diet is 
not entirely due to loss of appetite. Rats on this 
diet may consume as much food as their litter 
mate controls given a supplement of vitamin A, 
but the amount of nitrogen deposited in the body 
is less and the amount excreted in the urine 
greater than in the latter, indicating an increase 
in the nitrogen metabolism. The increase of body- 
weight per gm. of food eaten is less when the animal 
has not available an adequate amount of vitamin 
A. 8 7 Vitamin A is apparently necessary for the 
deposition of body tissue. It is well known that 
certain epithelial surfaces cannot maintain their 
proper structure when the animal’s Btores are 
depleted, with the result that infectious processes 
dove lop in different regions of the body. Thus 
both the growth-promoting and the anti-infective 
properties of vitamin A appear to depend funda¬ 
mentally upon its ability to maintain a normal 
structure in the different tissues of the organism. 

The story of the isolation of crystalline vitamin 
D is now well known and has been referred to 
previously in these columns.** Prof. Drummond 
reviews the different investigations leading to its 
isolation in his third Cantor lecture and also 
refers in considerable detail to Mrs. Mellanby’s 
work on dental caries, which has also been described 
in Nature* *. With the preparation of the pure 
vitamin, biological tests have become of less 
importance ; the earlier. production of highly 
active compounds and their use in clinical practice 
led, however, to a great increase in the number 
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of Each tests Required, with the result that methods 
were standardised and their accuracy increased. 
We have already referred to the analysis of the 
curative radiographic method given by Bourdillon 
and his colleagues. 10 Working with Miss Bruce, 
he has recently completed a comparison of the 
prophylactic radiographic method with that based 
on bone analysis. 01 A radiographic scale was 
prepared showing eight stages from full rickets 
to normal bone. The relation between scale 
reading and logarithm of the dose was not linear. 
With bone analysis, on the other hand, the relation 
between percentage of bone ash and logarithm of 
dose was linear between doses of 0 *03 and 0*32 
unit vitamin D. An analysis of the errors of the 
different methods leads the authors to the following 
conclusions: the accuracy attainable is greater 
with bone analysis than with the use of a radio¬ 
graphic scale, using the prophylactic method, and 
the range of doses possible is greater ; but the 
method of bone analysis haH about the same 
degree of acouracy as the radiographic when the 
curative method of dosing is used in the latter 
instead of the prophylactic. Tko radiographic 
method is, of course, much the quicker and more 
animals can be used for each test. The authors 
also consider that the chief variations in the 
sensitivity of a stock fed on a supposedly con¬ 
stant diet are due to some factor other than 
vitamin I). 

The method of bone analysis (with prophylactic 
dosing) is considered in greater detail by E. M. 
Hume, M. Pickersgill and M. M. Gaffikin. 88 The 
linear relationship between percentage of ash in the 
bones and the logarithm of the dose is only 
observed when eight or more animals are used 
on each dose. The exact position of the line 
depends on the severity of the rickets developed 
by the animals. The increments for percentage 
ash are smaller in the less rachitic series of rats, 
so that the straight lines of the graphs tend to 
converge to the point 54 per cent ash and 5 units 
dose. 

Analyses of the 'line* test have been carried out 
by K. M. Key, B. G. E. Morgan and R. S. Morgan, 10 
whilst the former authors and K. H. Coward have 
examined the possibility of using the growth-pro¬ 
moting property of vitamin D in its quantitative 
determination. 04 Key and Morgan constructed 
curves relating degree of healing to dose given, using 
Dyer's scale to assess the degree of healing. This 
scale is similar to the radiographic scales but has 
only six stages. Different curves were obtained 
in accordance with the different degrees of rickets 
which may be developed by the animals of 
different experiments. It is recommended that 
three reference curves be constructed, for Blight, 
moderate and severe rickets respectively, for use 
in the assay of preparations for their vitamin D 
potency. The ourves were used in an examination 
of the effeots of ohanging the ratio of calcium to 
phosphorus in Steenbook's rachitogenio diet: 
changing the ratio from 4:1 to 2:1 was equal 


in effect to a daily dose of 0*7 unit of vitamin D. 
A knowledge of the effeots of changing this ratio 
may be required when it is necessary to test food 
materials containing these elements for their 
content of vitamin D. R. S. Morgan measured 
the area of calcification in the 'line' test with the 
planimeter and found that the degree of healing 
was strictly proportional to the logarithm of the 
dose between 0*125 and 1*0 unit. Doubling the 
dose increased the area of calcification by 59 sq. 
mm. using a magnification from line to drawing of 
11 diameters. With 10 pairs of rats, the probable 
error of a test is ± 7 per cent: this is less than 
with the radiographic method since the error in 
the diagnosis of healing is eliminated. The chief 
source of error is the variable response of litter 
mates to a given dose. 

It is of interest to note that Coward, Key and 
Morgan found that there is also a linear relation¬ 
ship between the growth response of rats and the 
logarithm of the dose given. The animals were 
kept on the standard vitamin A-free diet without 
vitamin D. Vitamin A was supplied in the form 
of carotene. The growth method gives the same 
results as the line test, but is more laborious and 
probably less accurate. The growth response to 
vitamin D is less than that to vitamin A on the 
same diet. 

In conclusion, it may be mentioned that Prof. 
Drummond considered some of the illnesses which 
may result from a deficient intake of the different 
vitamins. It is difficult to estimate how far minor 
disorders may be due to this cause in Great Britain 
to-day. It would be of great interest to carry 
out a dietary survey, on the lines of previous 
surveys dealing with the protein, fat and carbo¬ 
hydrate intake, but investigating the consumption 
of vitamin-containing foods, so that the vitamin 
requirements of the population might be more 
accurately estimated. 

• J . Roy. Soc. Arts, 80, 949, 959, 974 and 983 ; 1932. 

• See *Lk> Nature, 129, 283 ; 1932. 

• Chem and Ind., 51. 106; 1932. 

• Uncet, (2), 235; 1032. 

I R. L. Grant, 8. Smith and 8. S. Zllva : Biochem J., 86,1628; 1032. 

• Nature. 188, 676, 600, and 043 ; 1032. 

T J. L. Svtrbely and A. Szcnt-Oyttrgyl: Biochem. J 86,866 ; 1038: 
W. A. Waugh and C. G. Kins ; J. Biol. Chem,, 97, 326 ; 1032. 

• See also Nature, 188, 161; 1082. 

• J. Phytiel., 76, 17P; 1982. 

" Nature, 180, 741; 1932. 

II Biochem. J 85, 931; 1031. 

11 BuU. Basic Sri. Ret., 8, £37 ; 1031: 4, 35 ; 1032. 

» Biochem. J. t 88, 1223 ; 1032. 

** Biochem . J., 86, 1307 and 2160 ; 1031. 

“ V. Reader ; Biochem . J., 84, 1827 ; 1030. 

"J. PAysfoZ., 75, 8P; 1032. 
lT Bee also Nature, 180, 88; 1032. 

** Biochem. J., 86, 1104; 1032. 

'•Biochem. J., 86, 1178; 1032. 

»• Ibid., 1107. 

“ NATURE, 180, 514 : 1032. 

” X. H. Coward, F. J. Dyer, and R. A. Morton : Biochem. J., 86, 
1503 1 1032. 

*■ JW Basie Sri. Res., 8, 80 and 240 ; 1031. 

“ Biochem. J*, 26. 377 ; 1032. 

•» T. Moore : Biochem. /, 85, 276 ; 1031: B. Ahmad, Ibid., p. 1105. 
« Ibid.. 86, 1072; 1032. 

•» M. M. Sampson, M. Dennison, and V. Korenohevsky : Biochem, 
J., 86, 1316 ; 1032. 

•• Nature, 180, 178; 1032. 

•* Nature, IM 88; 1038. 

»» Nature, 120. 614 : 1032. 

» R. R, Bourdjflon and H. M. Bruce : Biochem. J., 86, 606; 1088. 
Ibid., 488. 

•• Biochem. 86, 106 ; 1082: and B. S. Morgan : (bid., 1144, 

« JMd., 1666. 



122 NATURE JANUARY 2S, 1933 


Obit 

Mr. C. F. Beadles 

ECIL FOWLER BEADLES, pathological 
curator of the Hunterian Museum at the 
Royal College of Surgeons, whose death at the 
age of sixty-six years occurred on January 3, 
received his medical education at University 
College and Hospital, London, where he gained 
honours in histology. In 1890 ho obtained his 
diploma and afterwards passed two years as senior 
house surgeon at the Cancer Hospital; there he 
was enabled to perfect himself in microscopical 
technique and pursue the study of pathological 
anatomy, the branch of medical science towards 
which his natural inclination turned. 

Mr. Beadles's subsequent career falls into three 
periods defined by the posts which he successively 
occupied, namely, those of assistant medical 
officer at the London County Asylum, Colney 
Hatch, assistant to Prof. Shattock, then curator 
of the Hunterian Museum, and finally patholog¬ 
ical curator of the Museum. While at the 
London County Asylum, he was constantly 
engaged in scientific studies relating both to 
mental disease and to pathological anatomy 
generally. Most of his published works at this 
time were contributed to the Transactions of the 
Pathological Society, which contain no less than 
forty-five papers from his pen. He communicated 
a few papers to the Medico-Psychological Associa¬ 
tion, of which he was a member and from which 
he received a prize and bronze medal in 1894 for 
a dissertation on degenerative lesions of the 
arterial system in the insane. He interested him¬ 
self particularly in the vascular supply of the 
brain, the anatomical variations and anomalies 
of whioh he considered might have a hearing on 
mental disease and on the clinical signs of such 
conditions as embolism. 

The results of Mr. Beadles’s researches in this 
direction were embodied in the Hunterian lecture 
whioh he delivered at the Royal College of Surgeons 
in 1907-8. He contemplated writing a book on 
the subject which should include the literature, 
and he collected a great number of extracts from 
British and foreign sources for this purpose. How¬ 
ever, the War intervened and his subsequent ill- 
health prevented him from resuming the work. 

In 1909 Mr. Beadles became assistant to Prof. 
Shattock, who was then engaged on the revision 
of the pathological catalogue of the Hunterian 
Museum, and he oontinued to be connected with 
the Museum up to the time of his death, a period 
of more than twenty years. At the outbreak of 
the War he was appointed, under Government, 
to deal with the pathological war material which 
was accumulated at the Royal College of Surgeons. 
This was an arduous undertaking involving the 
examination, preparation, and dissection of a vast 
number of specimens, their selection to form a 
fully illustrative series of the injuries and diseases 
incidental to warfare, their mounting and suitable 
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display. The collection thus formed now con¬ 
stitutes a separate and important section of the 
Hunterian Museum, consisting of about three 
thousand specimens; and it will remain as a 
standing memorial to the honour of Mr. Beadles. 

The final period of Mr. Beadles’s career, that of 
the curatorship, is mainly one of steadily declining 
health. When he succeeded to Prof. Shattock in 
1925 he was already afflicted with bronchial and 
pulmonary trouble. The commencement of this 
ho considered to have dated from the time of his 
work on the war material, and it is quite possible 
that the inhalation of the vapour of formalin to 
which he was constantly exposed at that time was 
responsible for his illness, although his ill-health 
was aggravated by other complications. His 
untiring energy and devotion to museum work, 
however, did not desert him even to the end, 
although the work became an obvious burden. 

Mr. Beadles was a pure pathological anatomist 
of a type now gradually disappearing amid the 
experimental tendencies of the time. He was 
entirely absorbed in his subject, beyond which he 
had but few interests, and he lived a life of absolute 
seclusion. The well-merited honour of the fellow¬ 
ship of the Royal College of Surgeons was conferred 
upon him shortly after his promotion to the 
curatorship. 


Prof. R. Donaldson 

Prof. Rohkkt Donaldson was a man of very 
great culture. Before commencing his medical 
studios, he took an arts course in the University 
of Edinburgh and graduated M.A. in 1899. In 
1904 he obtained his M.B., Ch.B., and the same 
year received the diploma in tropical medicine. 
He gained his fellowship of the Royal College of 
Surgeons of Edinburgh in 1908, the diploma of 
public health in 1912, and his M.D. degree with 
honours in 1918. 

Donaldson commenced his pathologioal * career 
as assistant with me in the University of Sheffield. 
Prom there he went as assistant to Prof. Walker 
Hall in the University of Bristol. Later he was 
appointed pathologist to the Royal Berkshire 
Hospital, Reading, where, during the War, he was 
specialist officer in charge of the laboratory. From 
Reading he went to St. George's Hospital as 
lecturer in pathology and in forensic medicine, and 
in 1928 he was appointed to the Sir William Dunn 
chair of pathology tenable at Guy's Hospital. 

Dr. Donaldson took a very active part in research 
work, and his knowledge of modem languages was 
a great help to him. The mass of routine work 
which falls to the lot of a lecturer and professor 
in departments which are inadequately staffed— 
and this seemed always to be Donaldson’s lot- 
limited his output of published work; but his 
knowledge of the subject* which he taught—and 
he was a great teacher—is evidenced in his excel- 
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lent book on morbid anatomy, of which the second 
edition appeared only last year. 

Dr. Donaldson had wide interests outside his 
department. He was a Soot with all the keenness 
for knowledge whioh is so characteristic of his 
countrymen. He loved his native land, and he 
had a wide knowledge of its customs, its songs 
and its language. His wanderings in the High- 
lands and Islands inspired him to learn Gaelic. 
He was a man of deep religious convictions, and 
his home life was an inspiration to many. Those 
of us who knew him regarded him as a great 
pathologist and toacher, we welcomed him as a 
colleague, but we loved him as a man, and, as 
one of his greatest friends has said of him, “Allied 
to a keen analytical intellect was a heart of the 
warmest emotions'*. To his wife and his two 
daughters we tender our heartfelt sympathy. 

J. M. Beattie. 


Dr. Malcolm E. MacGkk«or 

It is with regret that we have to record the 
death at the early age of forty-three years of Dr. 
Malcolm Evan MacGregor, who was in charge of 
the Wellcome Entomological Field Laboratories 
at Esher, Surrey. Born in South Africa, he studied 
at Cambridge and later as a Carnegie fellow at 
Harvard, where he came under the influence of 
Dr. L. 0. Howard, and decided to study the 
medical aspects of entomology. He first came into 
prominence during the War when he served with 
the R.A.M.C. in East Africa in connexion with 
mosquitoes and other insect carriers of disease. 
From East Africa he was invalided home, and on 
recovery was placed in charge of a War Office 
Research Laboratory at Sandwich to study mos¬ 
quitoes in their relation to the spread of malaria 


in Great Britain from returned soldiers carrying 
the disease. 

After the War, MacGregor took charge of the 
Entomological Field Laboratory founded by Sir 
Henry Wellcome. Here he continued his studies 
of mosquitoes, particularly with the view of solving 
some of the fundamental problems underlying their 
mode of life, feeding, hibernation and reproduction. 
For a period, these researches were interrupted 
by a visit to Mauritius on behalf of the Colonial 
Office, to study the mosquito-malaria problem. 
A valuable report was the result, and it was shown 
that a second important malaria-carrying mosquito 
occurred in Mauritius, namely, Anopheles funesta, 
which had been overlooked both by Sir Ronald 
Ross and Sir Andrew Balfour during their visits 
to the island. 

On his ret uni to England, MacGregor resumed 
his mosquito studies. Ho showed that the 
diverticulum, a sac which opens into the oesophagus 
of the mosquito, is a kind of reservoir into which 
the mosquito can direct at will or by reflex 
action fluids unsuitable for the stomach. He 
studied the extraordinary effect of ultra-violet 
rays on the larvae, the various reactions of waters 
in which they occurred, and strove to establish 
the fact that the larvae of culex and anopheles 
mosquitoes live in waters of different but particular 
hydrogen ion concentration. Latterly, he had been 
studying a so-called autochtonous race of Culex 
pipiens , a race which is able to complete its life¬ 
cycle without any blood meal and does not 
hibernate. 

MacGregor’s death at the height of his scientific 
career is nothing short of a tragedy, inflicting a 
serious loss upon the science of medical entomology. 
He was the author of numerous scientific papers 
dealing with the subjects of his particular study, 
and of a book entitled “Mosquito Surveys*'. 


News 

Gold in Kenya and Native Reserves 

The memorandum issued by the Colonial Office 
on the position in Kenya in relation to the leasing 
of lands in native occupation on native reserves for 
mining purjKjges cannot be regarded as satisfactory. 

It affords no guarantee that the more objectionable 
consequences of the amendment of the Ordinance 
will not ensue. For example, while admitting that 
“the matter of immediate importance is to ensure 
that any individual native . . . shall receive com¬ 
pensation and an alternative pieoe of ground on 
whioh he may live and work in proximity to his 
market**, it states that the Governor “does not 
contemplate any difficulty in providing individual 
dispossessed natives with land**. But when the 
amendment was introduced, and also when it was 
dismissed in the House of Commons, it was stated 
definitely that the reason for payment of a money 
compensation was that land could not be provided 
for all the natives who, it was anticipated, would 
be dispossessed. Nothing is said of the terms of [ 
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tenure of the land on which the dispossessed natives 
will be settled, a matter of the first importance in 
tribal organisation, as has already been pointed out 
in Nature. 

The Chief Native Commissioner himself, in intro¬ 
ducing the amendment, stated that the natives 
would not lease their lands voluntarily and that their 
“most sacred traditions* 1 would be violated by 
“removal from their own land on which they had 
the right to live, and setting them up on another 
piece, the owners of which had the right to eject 
them 11 . No attempt is made to meet this difficulty. 
As the explanatory memorandum issued to natives 
had been circulated before the Chief Native Com¬ 
missioner made his statement, it is therefore to be 
presumed that it did not assuage native feeling in 
this matter. Yet every anthropologist is well aware 
that it has*been through neglect of susceptibilities 
of this character that our Colonial administrations 
have been involved in innumerable difficulties and 
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even; in some instanoes, in native risings. The small* 
area which may be required on any given holdings, 
and the temporary character of the exclusion, both 
points which are stressed, are irrelevant. There are 
other points in which the memorandum of the 
Colonial Office falls short in facing the difficulties 
of the situation. These cannot bo discussed within 
the compass of a brief note ; but it is evident that 
further deliberation is a vital necessity. 

George Edwards, F.R.S. 

An illustrated article by Mr. T. E. James in the 
first quarterly issue of Science Progress for 1933 
recalls the work and interests of George Edwards, 
.✓an eighteenth century naturalist (1694-1773) and 
Copley medallist in 1750 of the Royal Society. 
Edwards was made library*keeper of the Royal 
College of Physicians in 1733, on the recommendation 
of Sir Hons Sloane, its president, remaining in office 
at Warwick Lane for thirty-six years. During that 
period he devoted himself to the portrayal in colour 
of birds, quadrupeds and fishes (mostly new to 
science) from actual specimens. The Linnean Society 
has recently received from Major V. Seymer a set 
of Edwards’s works, containing annotations and 
memoranda by a contemporary and correspondent 
of Edwards, namely, Henry Seymer, of Hanford, 
Dorset. It may be of interest to mention that the 
Linnean Society already possessed copies of Edwards’s 
works, theso having originally belonged to Joseph 
Grote, a collector of rare books on natural history 
and botany. At his death in 1805, his brother 
inherited his proporty, and ultimately the books, 
with many fino engravings, passed into the ownership 
of George Grote, the historian. His widow gave the 
greater portion of the collections to University 
College, London. Mrs. Grote reserved, however, the 
works by Edwards, but in 1877 placed them at the 
disposal of Sir Joseph D. Hooker, whom she 
designated as “the worthy and distinguished president 
of the Royal Society”. In the end, Sir Joseph 
gave the books to the Linnean Society. 

Arthur Woolf# 1766-1837 

One of the most interesting ohapters in the history 
of the steam engine is that relating to the Cornish 
pumping engine. Early in the eighteenth century, 
Newcomen engines were installed for pumping at 
the Cornish mines, and in 1777 these began to bo 
superseded by the low-pressure condensing engines 
of Boulton and Watt, which required much less coal. 
While the mines gained greatly by the use of the 
latter, the all-embracing patent of Boulton and Watt 
prevented other inventors from putting their ideas 
into practice. The expiry of this patent in 1800 was 
a boon to the whole county and through the work 
especially of Woolf and Trevithick, the pumping 
engine of the nineteenth century proved as superior 
to the Boulton and Watt engines as the latter had 
been superior to the Newcomen engines. Of Trevi¬ 
thick's work a great deal will be said at the forth¬ 
coming centenary celebrations, while of Woolf’s 
work a review was given in a paper entitled “A 
Cornish Engineer, Arthur Woolf, 1760-1837”, read 
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to the Newcomen Society by Mr. Rhys Jenkins on 
January 18. The first great improvement due to 
Woolf and Trevithick was the use of steam pressures 
up to 40 lb, per sq. in.# while Woolf was one of the 
pioneers of the compound engine. Like all their 
contemporaries, these engineers worked at a time 
when the caloric theory still held sway, and they were 
quite ignorant of the true theory of heat. Carnot, 
however, in his famous essay of 1824, referred to 
Trevithick and Woolf as being among the veritable 
creators of the steam engine, and it is as such they 
will be remembered. 

British Science Guild Research and Development Lecture 
The Council of Management of the British Soienoe 
Guild, at a meeting held on January 19 last, decided 
to establish an additional lecture to be known as 
the Research and Development Lecture. The main 
object of this annual lecture, which will be delivered 
in London in April or May, is to promote attention 
to tho importance of research—both purely scientific 
and technical—and the utilisation of its results in 
the service of mankind. The increase of knowledge 
thus secured has direct relationship with industrial 
development, the daily needs of the community, 
economic principles and social problems, human 
welfare and progress as well as methods of thought 
and tho trend of civilisation. Each lecturer will be 
asked to select from his own particular field suitable 
examples of contacts with any of these factors of 
progressive thought. In establishing the lecture, the 
British Science Guild associates it with the name of 
Sir Richard Gregory and his work as editor of 
Nature in securing increased recognition for 
scientific work and scientific workers in national life 
and in international affairs. Tho first of these research 
and development lectures will be given in May 
by Sir Harold Carpenter on “Metals in Industry”. 

Papal Observatory in Castel Gandolfo 

His Holiness Pope Pitrs XI has shown himself a 
frequent patron of science. On the occasion of the 
official opening of the new academic year at the 
Papal Academy of Science, in the presence of the 
Pope, Dr. Joh. Stein, S.J., who has succeeded 
the late Father Hagen as director of the Papal 
Observatory, announced, as reported in the Oaeer - 
vatore Romano of December 16-20, that the Papal 
Observatory is to be moved from *the Vatican to 
Castel Gandolfo, where it is to be rebuilt on a much 
larger scale. Castel Gandolfo is an old summer 
residence of the Popes, which has been’ returned to 
them by the Italian Government aocording to the 
terms of the Lateran Treaty and is being thoroughly 
restored. Joined to this historic building, a new 
observatory with the most modem equipment is to 
be constructed at tho Pope’s instructions, with easy 
access from the State apartments for his convenience 
during his summer visits to Castel Gandolfo, The 
contract for the Bupply of the instruments has 
been placed with Messrs. Carl Zeiss, Jena. The 
equipment includes two domes of about 8 $ m. 
diameter, a large double astrograph with a 400 mm. 
refracting and a 600 mm. refleering camera, a 
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co-ordinate measuring apparatus, a spectrograph, 
several objective prisms, a Blink comparator and an 
astro-wedge-photometer, as well as a new refractor- 
mounting for an existing telescope objective. The 
domes will each be equipped with an observation 
platform of the latest type, the so-called tilting 
platform, which is moved by eleotric motors con¬ 
trolled by switches within easy reach of the observer. 
On these sliding platforms the observer can easily 
follow any movement of the telescopes. The instru¬ 
ments and apparatus are to be supplied within two 
years. 

Crystals of the Living Body 

The first Friday evening discourse of the new session 
was delivered at the Royal Institution on January 
20 by Sir William Bragg, who chose as his subject 
“The Crystals of the Living Body’*. Growth and 
purpose require directed arrangement of the protein 
or other molecules of which the body is made. The 
protein of a silk fibre is a long chain-like molecule 
consisting of a sort of backbone in which two carbon 
atoms and one nitrogen make the regularly recurring 
links, and this structure is common to the various 
forms of protein. Of every pair of carbon atoms one 
has, so to speak, a spare hook to which other atoms 
or strings of atoms may be attached, liko pendants 
to the links of a mayor’s chain. In the case of silk 
these pendants are very simple, consisting alternately 
of a hydrogen atom and a group containing one carbon 
and three hydrogens. The new methods of X-ray 
analysis enable us to prove the arrangement of these 
chains, and to measure the dimensions of the links. 
They show that the chains tend to group themselves 
into bundles, and they find the forms which the 
bundles take. This arrangement is obviously appro¬ 
priate to the functions of the silk fibre, to its flexibility 
and its tenacity. The fibre is spun, in fact, just as 
we spin a rope on a far grosser scale, laying the 
vegetable fibres side by side. Such a parallelism is 
no surprise, for in all our examinations of organic 
substances in the laboratory, physical, chemical, 
or biological we have always found that our best 
practice is foreshadowed. A particularly interesting 
comparison can be made with the structure common 
to hair, wool, horn, feathers and the like. These 
are built on the same principle as the other proteins, 
from which they differ only in the nature of the 
pendants. The latter in this case attract each other 
strongly, and in drawing together give the chain a 
wavy or crumpled form : the process has lately been 
explained by Astbury. The in-curled proteins, with 
their internal attractions satisfied, are not susceptible 
to many reagents which bring about the dissolution 
of proteins of the extended form. Thus hair long 
outlasts other parts of the body in their decay. 

Synthetic Sound Films 

- According to a report in the Time* of January 11, 
an interesting curiosity has been on exhibition in 
Germany in the form of a sound film “Die Tonende 
Handsohrift” in which the sound part was originally 
prepared without the use of sound. Details are not 
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available but from the illustrations it appears that 
the film uses the contour method of Bound recording 
in which a constant density of blackening is pro¬ 
duced over varying widths of the film. Normally 
this is produced by light reflected on to the moving 
photographic film from an oscillograph operated by 
electric vibrations transformed from the original 
sound vibrations. Herr R. Pfenninger in the new 
process makes templates each containing several 
sound waves and photographs a reduced image of 
these in turn on to the stationary film. Both the 
preparation of the templates and their photographing 
naturally take much longer and the object is not 
to reproduce graphically the tones of well-known 
rausioal instruments but to construct music ui ncT 
timbre. The report states that the labo*iousness of 
preparing the templates is to be r^iucod by the use 
of a typewriter which uses wr.vo-outlines instead of 
letters, a separate sound- typewriter being used 
for ooch timbre. It would be interesting to know 
if the characteristic wave-forms of singing or string 
playing of oxcoptionally good quality could' be 
successfully copied so as to give reproductions of 
melodies which had not been actually performed. 
This might make possible the performance of a new 
musical work by the voice, or playing, of an artist 
no longer living. 

Migration from and to Great Britain 

A paper by Mr. H. Leak and Mr. T. Priday on 
the subject of migration from and to Great Britain 
was road at a meeting of the Royal Statistical Society 
on January 17. Factors affecting post-War migration, 
of which the chief are social insurance, national 
assistance to emigrants, and the United States quota 
system, were fully considered and also the main 
features of post-War migration, particularly in regard 
to the inter-consal period 1921-31. A comparison of 
pre-War and poBt-War migration shows that the 
annual average of the net outward movement of 
British subjects from the British Isles to places out 
of Europe was about 193,000 in the ten years 1904-13 
and 112,000 in the years 1921-30. In 1931, however, 
there was a change from net emigration to net 
immigration, the excess inward in that year amount¬ 
ing to 37,000, while for 1932 the figure is estimated 
to be about 50,000. Although, in the future, emigra¬ 
tion may be on a considerably smaller soale than in 
pre-War days, it may still, within the next one or 
two decades, be on a soale commensurate with the 
ability of Great Britain to release population of the 
ages which the Dominions require, regard being had 
to the diminishing numbers of new entrants into the 
labour market. 

Anomalous Eskimo Vertebrae 

Some suggestive results, which may possibly turn 
out to have a bearing on the question of the existence 
of evolutionary tendencies in modem man, emerge 
from an examination by Dr. T. D. Stewart, of the 
Smithsonian Institution, Washington, D.C., of skele¬ 
tal material brought back by one of the Institution’s 
reoent expeditions to Alaska. The material consists 
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of some two hundred Eskimo skeletons, which were 
obtained by excavation. Dr. Stewards observations 
point to the possibility that they may prove an 
exception to the generally accepted view that the 
human body has attained a high degree of specialisa¬ 
tion, which shows little tendency to vary. Approxi¬ 
mately 12 per cent of these Eskimo skeletons have 
25, instead of the normal 24, presacral vertebras. 
The anomaly is present in noarly sixteen per cent of 
the males, but in only less than one per cent of the 
females, and it is considerably more frequent in 
skeletons secured north of the Yukon. In a pre¬ 
liminary report on these results, which has been issued 
by the Smithsonian Institution, it is pointed out that 
this frequency is nearly twice as much as the maxi¬ 
mum previously recorded among the northern 
Eskimo. Amon^ Europeans it runs to only 3-6 per 
cent; but one study notes 7 per cent among the 
Japanese. In the material examined by Dr. Stewart, 
the tendency seems to be tow ards a lengthening of 
the spinal column from the sacrum. There is no 
variation in the cervical vertebrae to shov r a tendency 
towards the lengthening of the neck. Th*. pre¬ 
dominance of the anomaly among males is held to 
give some indication of a hereditary character. 
Dr. Stewart’s material will appear in full in the 
American Journal of Physical Anthropology. 

Research Work of the Metropolitan-Vickers Electrical 
Co. Ltd. 

Notwithstanding tho industrial depression the 
activities of the Research Department of Metropolitan - 
VickcrN have not been in any way curtailed. The 
research on the properties of steel at high tempera¬ 
tures is being continued, particular attention being 
paid to an examination of the combined influence of 
time and temperature on the changes of physical 
properties. The investigations of carbon Hteels have 
raised difficult problems in connexion with carbide 
epheroidisation as well as the obscure phenomenon of 
embrittlement shown by some of them. The results 
already obtained have been useful in determining 
suitable working stresses in advance of present 
practice. The general problems of the corrosion of 
metals and methods for their protection have been 
under continuous investigation. Experiments have 
been made on the corrosion of aluminium alloys 
when in contact with beverages and food stuffs. The 
importance of studying engineering noise problems 
is shown by the fact that the acoustics laboratory has 
been more than doubled in sizo. Using the methods of 
continuous evacuation developed in the Metropolitan- 
Vickers laboratories, rapid progress has been made in 
the technique required for the production of high 
vacua and its many applications to engineering 
problems. An X-ray set specially adapted for study¬ 
ing engineering problems has been developed and 
standardised and is now on the market. Progress 
has been made in inventing methods of protecting 
xino and zino base alloys by means of electro-deposited 
coatings. Special solutions have been discovered for 
cleaning, pickling and plating base metals of this 
kind. Accelerated corrosion tests have been devised 


which enable the protective value of different thick¬ 
nesses of deposit to be rapidly determined. 

Tariff of Electricity Supply 

The Central Electricity Board in conjunction with 
the National Consultative Technical Committee has 
prepared a form of tariff laying down the principles 
under which electricity will be supplied directly to 
authorised undertakings. This form of tariff applies 
to the whole of the supply given to undertakings 
which do not own ‘selected’ stations. It applies 
also to that part of the supply to selected stations 
which they do not generate for themselves. The 
new tariff consists of three parts. The first is a 
service charge in respect of each point of connexion 
to the grid, the second a fixed annual power charge 
based on the maximum demand for power during 
the year at each point of connexion, and lastly, a 
running charge for each kilowatt hour supplied. 
No service charge is made for the first point of 
supply. The kilowatt charge is based on tho maximum 
demand for the year. This maximum demand is 
taken to be twice the largest number of kilowatt 
hours supplied during any half-hour in the months 
oi -January, February, November and December. 
This tariff has been agreed with the District Com¬ 
mittee for mid-east England and the central Scotland 
tariff will be decided shortly. The tariff system, 
although at first sight complicated, is based on 
sound principles and should prove practical. Various 
modifications have to bo applied when the energy 
supplied is less than the product of the volts and 
amperes, that is, when the power factor of the load 
is low. Tho application of the Act has necessitated 
the evolution of instruments which will measure 
both kilowatts and kilovolt amperes respectively. 
Accurate instruments of this type are now available. 
It will be interesting to see the magnitude of the 
reductions in price to the consumer in mid-east 
England. 

Restoration of Prosperity to Transport 
At the present time the industry of transport 
seems to be far from flourishing. In the aggtegate, 
statistics show that road, rail, air and water transport 
are losing money. We welcome therefore the paper 
by W. Rees Jeffreys, chairman of the Roads Improve¬ 
ment Association, on transport problems of tho 
Empire, which was read to the Royal Society of Arts 
on November 29. He takes a world-wide view of 
the whole problem, pointing out some of the causes 
of the depression and making many helpful 
suggestions. All forms of transport are the servants 
of the community. They serve trade and industry, 
and so long as they are serviceable they are entitled 
to a fair remuneration. They are not entitled to 
place a burden upon trade or industry by excessive 
chargee or by dictating to the producer and the 
manufacturer what kind of transport he shall employ. 
Anti-road transport legislation within the Empire 
for the purpose of protecting State investments in 
railways has failed to bring prosperity to the railways 
concerned. Railway finance has often failed because 
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itr proceeded on the assumption that railways are 
permanent and can always be made profit-earning 
by regulating rates. In Great Britain, road finance 
has proceeded on sounder lines, os highway expendi¬ 
ture has been met largely out of current expenditure. 
The ill-conceived legislation which has introduced 
rigidity into railway rates, wages, hours and con¬ 
ditions of labour has hindered progress to recovery. 
Co-operation between all kinds of transport is neces¬ 
sary, and rigidity is fatal to it. The closing down of 
non-paying railways and their conversion into roads 
should be encouraged. In the discussion, Mr. C. 
Erlund stated that an enormous saving could bo 
effected so far as goods are concerned, by eloctrifying 
several of the main-line railways. This makes 
electrification a far more attractive proposition than 
it appears in the Weir Report. 

A Modem Japanese Power Station 

Since: the inception of the Kyushu Hydro-Electric 
Railway Co. Ltd. about twenty years ago, the policy 
of using steam power in Japan as distinct from 
hydro-electric power has thoroughly justified itself. 
A description is given of their now 50,000 kilowatt 
steam generating station, in the Metropolitan Vickers 
Gazette for October. It was completed in September 
1931 having taken little more than a year to con¬ 
struct. The total oost of this station is much lower 
for its output than any station previously built in 
Japan. The main buildings are heavy steel structures 
designed with a view of resisting earthquakes and 
the walls of the building are of corrugated sheet steel. 
The chief coal supply is transported by land, the 
power station being quite close to the main railway 
i ino. Special arrangements have been made to 
minimise the labour and time involved in handling 
coal. The flue gases are thoroughly cleansed before 
emission into the air. The larger particles of grit are 
caught in mechanical collectors and the fine dust and 
fumes are washed by high-pressure water sprays. 
The molten slag is tapped from the furnaces, broken 
into fine pieces by strong water jets, and removed by 
pump sluicing. The two steam turbine generating 
sets having outputs of 25,000 kw. at 11,000 volts 
were made by the Metropolitan-Vickers Electrical 
Co. Ltd. Eleotroflo steam instruments are used and 
Kent, Negretti, Siemens, Kelvin, Cambridge and 
Bailey boiler instruments have been installed. . It is 
interesting to notice that power is transmitted to a 
substation at 22,000 volts by cables of the Emanueli 
oil-filled typo, paper insulated with a double sheathing 
of lead. 

Fur-bearing Animals in Michigan 

Reference to some results of Dr. Ned Dearborn** 
investigation into the food of predatory fur-bearing 
animals in Miohigan has already been made in these 
columns (Deo. 17, 1932, p. 905). The pamphlet 
(52 pp.) in which the results appear, initiates, with 
the title of BuUeMn /, a series of publications by the 
School of Forestry and Conservation in the University 
of Michigan, which will contain for the most part 
the results of studies by the Bureau of Forest 


Research. Conditions as regards the fur-bearing 
animals have changed much since the early days of 
colonisation, and although Michigan still ranks third 
amongst the States in fur production, the destruction 
of the forests™ hard-woods and soft-woods in the 
north, nut-trees in the south—and the draining of 
the swamps, have vastly reduced the numbers of 
fur-bearers. It is said that the numbers are not 
half what they were twenty-five years ago ; even 
the weasel (Mustela noveboracensis ) is no longer 
common in many localities, and the only upland 
fur-bearer which has held its own is the skunk. It 
may seem strange that while in Britain we are 
engaged in a war of extermination against that new 
invader, the musk-rat, Dr. Dearborn should regret 
its disappearance with the draining of Michigan 
marshes for agricultural purposes. Ho says that in 
some cases marsh ox are now more profitable for the 
musk-rat fur they prodtico than they would be for 
agriculture if drained, and cites the case of a drained 
marsh near Athens in Calhoun County which to-day 
ih said to be worth no more than a single crop of 
musk-ratH would be were it still undrained. “As 
matters now stand,*' ho writes, “it behoves the 
owners of marshes to consider well before attempting 
to drain them*'. Other conditions, other advice! 

Preservation of Fossil Bones 

The difficulty of preserving fossil bones .found in 
deposits of the later phases of the Ice Age or more 
rocont beds is known to collectors and museum 
curators ; often enough the bones crumble to dust 
after a night’s exposure to the air. Much can be 
done by immediate attention to preserve such relics 
for examination and permanent exhibition, and a 
paper on the “Bakelite Impregnation of Fossil Bones” 
by H. W. Nichols and Phil C. Orr, of the Field 
Museum of Natural History in Chicago, ought to be 
widely known (Museums J, f vol. 32, p. 47, May 1932). 
In the Field Museum, most of the older impregnating 
materials have boon tried, paraffin, glue, gum arabic, 
shellac, wolfite and several mastics. In soino respects 
these are all deficient. Of the older materials, shellac 
was found to be the most satisfactory, but Dr, Case’s 
bakelite process is bettor than any other. Broken 
bones are cemented with a mixture of plaster of 
Paris and dextrin, and when the cement is dry, the 
bone is placed on a screen and lowered gently into a 
tank of bakelite reduced to a suitable condition of 
fluidity by the addition of bakelite thinner. The 
bones thus treated are allowed to dry and the surface 
cleaned. The greater number of bones require no 
further treatment, but if & specially strong surface is 
required the bones may be baked at a temperature 
of about 209° F. or more, when the bakelite, under¬ 
going polymerisation, gains full strength and becomes 
no longer soluble in the thinning solution. 

Dr. Arnold Berliner 

A SPECIAL issue of Die Naturwiesenschaften for 
December f6 celebrates the seventieth birthday on 
December 26 of its founder and editor, Dr. Arnold 
Berliner, It extends to 73 pages, includes scientific 
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contributions from more than forty authors and a 
frontispiece portrait of Dr. Berliner. Prof. Einstein 
in a short note recounts how twenty years ago Dr. 
Berliner saw that a periodical was wanted in Germany 
which would give accurate information on all branches 
of science and thus enable research workers in special 
fields to form their own opinions of advances in other 
fields. That his periodical has succeeded so well in 
this object is due to the catholicity of his interests 
and to his insistence that his contributors should 
express themselves in concise and clear language 
which could be understood by non-specialists. His 
fights to secure well written articles led him to Bay 
that a scientific author should be “a cross between a 
mimosa and a porcupine”. 

Spread of Influenza 

According to Science Service, Washington, D.C., 
the influenza epidemic appeared to have reached its 
height in the United States at the end of Decembor ; 
for the week ended December 24, 123,128 cases were 
reported to the United States Public Health Service. 
In England and Wales a largo increase in the number 
of deaths from influenza is shown in the Registrar- 
General’s return for the week ended January 14, the 
figures being 1,041, compared with 681 the previous 
week. Greater London was the worst affected area, 
though considerable outbreaks are reported in many 
parts of‘the country. 

Wensleydaie Earthquake 

Father J. P. Rowland. S.J., has given in the 
Times of January 21 his determination of the epicentre 
of the earthquake of January 14. The records at 
six observatories, from Stony hurst (34 miles) to 
Oxford (187 miles), agree fairly well with a position 
half a mile to the north-east of Hawes Junction and 
a time at the origin of 8h. 30m. 20s., G.M.T. The 
shock was also observed at Felton in Northumber¬ 
land,- 70 miles from the above epicentre. 


Guide to the B. P. 1932”, which will be of use to 
all who are interested in drugs, chemicals, galenical 
preparations, and the standards of the new British 
Pharmacopoeia. The volume contains xvi + 122 
pages, and, like the similar guide to the British 
Pharmacopoeia of 1914 (of which a few copies are 
still available), is published at 2a. 6d. It is pointed 
out that the new “B. P.” contains 128 articles and 
preparations which become official for the first time ; 
while there are 367 deletions. Special attention is 
directed in the Guide to the former, and to innova¬ 
tions and alterations in general. 

Announcements 

Mr. Ll. R. Atkinson, a past president of the 
Institution of Electrical Engineers, has been elected 
an honorary momber of the Institution. 

The annual congress of the South-Eastern Union 
of Scientific Sooioties will bo held at Norwich on 
June 7-10, under the presidency of Prof, E. J. 
Salisbury, Quain professor of botany at University 
College, London. Further particulars can be obtained 
from the secretary, Mr. Edward A. Martin, 14 High 
View Close, London, S.E.I9. 

The following have been elocted officers of the 
Royal Microscopical Society for the present session : 
President: Mr. Conrad Beck ; Hon . Treasurer : Mr. 
C. F. Hill; Hon . Secretaries ; Mr. J. E. Barnard and 
Prof. R. T. Hewlett; New Members of Council: Dr. 
E. Hindle, Dr. J. E. McCartney, Mr. E. K. Maxwell, 
Mr. J. Rheinberg, and Mr. E. A. Robins. 

The inquiry organised by tho Inter-Parliamentary 
Union of Geneva and published in 1931 by P. S. King 
and Son, Ltd., at 16s., under the title “What. Would 
be the Character of a New War ?” has been re-issued 
by Victor Gollancz, Ltd., at 6s. net. The original 
publication was reviewed at length in Nature of 
February 13, 1932 (p. 219). 


Cerebro-Spinal Meningitis 

The period of the highest incidence of eerebro-spinal 
fever in Great Britain is approaching and it is clearly 
desirable to secure accurate observation on the 
efficiency and potency of all the serums in use. 
Since the most valuable test of tho efficiency and 
potency of serums is clinical and it rarely happens 
that any one hospital has sufficient cases for useful 
differential study, tho Ministry of Health is now 
endeavouring by moans of individual case inquiry 
to oolloot and examine all evidence on serum treat¬ 
ment and the co-operation of medical officers of 
health, hospital medical officers and medical prac¬ 
titioners is invited. Forms for the purpose can be 
Obtained on application to tho Senior Medical Officer, 
Med. I., Ministry of Health, Whitehall, S.W.l. 

Guide to the British Pharmacopoeia 

The British Drug Houses, Ltd., Graham Street, 
City Road, London, N.l, have issued a 4I B. D, H. 


Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A mem¬ 
ber of the scientific staff of the Radio Research 
Station, Slough—The Secretary, Department of 
Scientific and Industrial Research, 10, Old Queen 
Street, Westminster, S.W.l (Jan. 30). Assistant civil 
engineers for the Civil Engineer-in-Chief’s Depart¬ 
ment, Admiralty and H.M. Naval Establishments— 
The Civil Engineer-in-Chief, Admiralty, London, 
S.W.l (Feb. 18). A male assistant wuperintendeht 
of traffic in the London Telephone Service and a 
male assistant traffic superintendent in the provinces, 
General Post Office—The Secretary, Civil Service 
Commission, Burlington Gardens, London, W.l 
(March 2). A technical assistant in the Directorate 
of Technical Development, Air Ministry—The Chief 
Superintendent, Royal Aircraft Establishment, 
South Famborough, Hants. A research assistant in 
mycology in the Department of Agriculture, Uni¬ 
versity of Cambridge-—The Secretary, School of 
Agriculture, Cambridge/ 
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Letters to the Editor 

[The Editor doe* not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications .] 

A New Impulse Generator for Three'Million Volts 
Of recent years considerable attention has been 
focused on the behaviour of insulation under elec¬ 
trical stresses of very short duration. The importance 
of these studies need not be emphasised ; suffice it 
to say that investigations in conjunction with the 
cathode ray oscillograph on all forms of insulating 
material at fairly low voltages and on all forms of 
assembled electrical high-tension apparatus at high 
voltages have still to be made, as the information 
at present available is of the most meagre nature. 

Those studies are very important, because every 
time an electrical circuit is made or broken a transient 
is propagated, and in addition, lightning is responsible 
for the occurrence of transients of large magnitude 
in exposed circuits, such as overhead transmission 
lines. In the laboratory, low voltage transients are 
easily produced, but the apparatus required for the 
generation of high voltage transients has hitherto 
been very bulky on account of the large clearances 
which are necessary between all the aetive parts of 
the generator. To extend the scope of our investiga¬ 
tions with higher voltage transients would necessitate 
buildings of enormous dimensions, and the object 
of this note is to indioate how such requirements 
can be obviated. 

The circuit most commonly used for the generation 
of transients comprises essentially a condenser and 
a spark gap. For high-voltage impulses, it is not 
economical to construct a condenser to withstand the 
full requirod impulse voltage between tho poles, and 
recourse is therefore made to a number of lower- 
voltage condensers connected in series. These may 
be charged in parallel with a voltage V and dis¬ 
charged in series, a voltage nV being thus generated, 
where n is the number of condensers. The switching 
over from parallel to series connexion is performed 
by spark gaps. When suitably constructed, these 
spark gaps ore known to break down in times of the 
order of 10- 7 sec., so that a generator having many 
condenser and spark gap stages can still produce a 
transient of very steep wave front. 

An obvious method of reducing the size of the 
generator is to immerse the whole of the apparatus 
in a medium of higher electrio strength than air, 
for example, in oil. Unfortunately, the time lag of 
breakdown of the spark gap is thereby considerably 
increased, and the rate of rise of voltage of a multi¬ 
stage impulse generator is therefore very seriously 
diminished. Furthermore, the gas bubbles and 
carbon liberated in the spark gaps are undesirable 
features, and the energy absorbed in the gaps greatly 
reduces the efficiency of the generator. By the 
removal of the spark gaps from the oil chamber con¬ 
taining the condensers, most of the economy in dimen¬ 
sions gained by the use of the oil container is sacrificed, 
and difficult bushing problems are introduced. 

It has been found that in air the time lag of a 
sphere spark gap decreases with increasing air 
pressure, while it is well known that for small spacings 
the air preesure/breakdown voltage curve of the 
sphere spark gap is approximately linear. Here we 


have the exact requirements for a compact, oil- 
immersed impulse generator capable of producing 
transients of steep wave front. If all the spark gaps 
are segregated into a column of air at high pressure, 
the compact features of the oil-immersed generator 
ate preserved together with the advantageous 
electrical features of spark gaps operating in a 
gaseous instead of a liquid medium. On these 
principles, we have constructed an impulse generator 
capable of delivering 3 million volts in an oil con¬ 
tainer 5 ft. in diameter and only 10 ft. in height. 
The oondensers are of the oil impregnated type and 
are all charged in parallel through resistance columns 
arranged vertically in the cylindrical container. 
Connexions from each condenser are taken to the 
spark gaps, arranged also in a vertical column in a 
tube immersed in the same oil chamber and under a 
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pressure of many atmospheres of air. Only the low 
voltage connexions to the condensers and the lead 
carrying the full impulse voltage appear outside the 
oil container, as even the potential divider for con¬ 
nexion to the cathode ray oscillograph is incorporated 
in the same oil tank, and is therefore of very small 
linear dimensions. 

Figs. 1 and 2 illustrate the effect of air pressure on 
the steepness of the wave front of the transient, the 
rate of rise at atmospheric pressure (Fig. 1) being 
3000 kv./u sec., while at a pressure of 3 atmospheres 
(Fig. 2) this has increased to 4800 kv./jjt sec. 

'Die transient was applied to a sphere gap set for 
about 1000 kv. and the oscillograms show the very 
short time’lag before breakdown of the gap. 

Fig. 3 shows the open circuit wave of the generator 
operating at approximately 2500 kv. The rate of 
rise of voltage is 6000 kv./jz sec., and a time of 200 
fx sec. elapses before the voltage has fallen to half 
its maximum value. The oscillations can of course 
be removed by the introduction of an appropriate 
resistance into the circuit. 

Our thanks are due to Mr. H. 0. Thompson for 
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help in the oonstruotion of the apparatus, to Messrs. 
W. G. Hawley and R. V. Whelpton for their assistance 
with the cathode ray oscillograph, and to Mr, A. P. M. 
Fleming for permission to publish this note. 

T, E, Allibone. 

F. S. Edwards. 

D. B. McKenzie, 
High Voltage Laboratory, 

Research Department, 

Metropolitan-Vickers Electrical Co., Ltd., 

Tmfford Park, Manchester. 

Dec. 12. 


Energy of Cosmic Rays 

In Nature for September 3, 1932, p. 364, I pub¬ 
lished the curve of the intensity of cosmic radiation 
in the high atmosphere, deduced from measurements 
made with a self-registering electrometer. It was 
possible by extrapolation to find the intensity I 
of radiation at its entrance in the atmosphere. The 
preliminary value given has now been corrected 
by the experimental determination of the factor 
which reduces the measurements with the ionisation 
chamber at 5 atmospheres to 1 atmosphere. Now 
the valuo J x is found corresponding to a production 
of 333 pairs of ions cm. - * see. 1 in air at 0° and 700 mm. 
mercury pressure. 

The graphical integration of the curve, giving the 
ionisation as a function of the height, makes it 
possible to calculate the total number of ions, pro¬ 
duced by total absorption of cosmic rays by a column 
of air of 1 sq. cm. section. The high value of 
1 •02x10“ pairs of ions is found. Home time ago, 
Millikan and Cameron 1 mado a similar calculation, 
which gave a value of only 1*28 x 10 7 pairs of ions, 
due to an insufficient knowledge of the intensity in 
the high atmosphore. Taking the energy required to 
produce a pair of ions in air* as 32 electron-volts the 
flux 8 of energy coming to the earth from the cosmic 
rays is found to bo 5*2 x 1()- 3 erg. cm. * sec. C 

From an astrophysical point of view, the great- 
energy of cosmic rays is remarkable. A body which 
absorbs all the cosmic rays would be heated by 
them. Equilibrium will be attained when the ab¬ 
sorbed flux 8 of cosmic rays is equal to fcho heat 
radiation <x T* of that body. T works out as 3-1° 
Kelvin. The value is equal to the temperature 
(3*18°) which Eddington* finds for a black body 
heated only by the heat and light radiation of stars. 
Eddington's calculation relates to a point in our 
local system of stars, but not in the neighbourhood 
of one of them. If at such a point the flux of energy 
of cosmic radiation is equal to that on the earth, the 
temperature of a black body, absorbing entirely the 
two radiations, rises only to 3*7° Kelvin, according 
to the T l law. But at a point in space among the 
spiral nebula, the ordinary radiation is very small and 
causes only a very small rise of temperature. Sup¬ 
posing that cosmic rays originate in such inter- 
galactic space, they would produce an elevation of 
temperature corresponding to the flux of cosmic rays. 

A more detailed report will be published shortly 
in the Zeitachrift fUr Phyaik, 

E. Regbnkb. 

Physik. Inst. d. Techn. Hoohsohule, 

Stuttgart. 

Dec. 31. 


1 Phyt. A«v.. 81, 030; 1088. 

• H, Kulenltampff, #0. 777: 1080. 

' 'Internal Constitution of pw Star*", German edition, p. 408, 1028. 


Organic Compounds of Gold 
The reaction between hydrobromoaurio acid and 
magnesium pentamethylene bromide in ethereal 
solution proceeds somewhat differently than with the 
simpler magnesium alkyl bromides 1 . A colourless, 
crystalline, sparingly soluble salt is obtained which 
must be 8pirobis(pentamethylene)gold bromide (i). 



This compound lias been identified through its 
othylenediamine derivative, ethylenediaminospirobis- 
(pentamethylene)gold bromide (ii), which is a fairly 
stable colourless crystalline salt having a greater 
solubility in water than compound (i). 

Those compounds present several points of interest. 
In (i), the gold atom, as in many gold compounds, 
is 4-covalont with an octet of electrons and it is 
significant that a gold atom attached to four carbon 
atoms can funotion as a cation. In (ii) the gold atom 
is 0-covalont, and while gold compounds have boon 
described in which the gold atom is 6-covalent, they 
are very few. Further, since the groups attached to 
the gold atom must have an octahedral configura¬ 
tion, compound (ii) should be capable of being 
resolved into optically active isomers. This is the 
first compound to be described in which a configura¬ 
tion of groups attached to a gold atom permits of 
this possibility. 

The investigation indicated is being continued and 
extended in various directions. The small amounts 
of these organic gold compounds obtained at present 
in any one reaction which takes at least two weeks 
in only one of the factors which explain the slow 
progress of the work. 

Chemistry Department, C, S. Gibson. 

Guy’s Hospital Medical School, 

London, S.E.l. 

Dec. 31. 

1 Pope and Glbaon, J. Cktm. Snr., 2081; 1907. Glbuon and Simon- 
2531; 1080. Gibson and Cullen, ibid., 2407 ; 1931. Gibson, 
“Chemistry at the Centenary <1031) Mooting af the British Associa¬ 
tion", p. 200. 


Iodoacetic Add, Glutathione and Tissue Glyoxalase 

Dudley 1 has shown that the action of tissue 
extracts in converting methyl glyoxal to lactic acid, 
or phenyl glyoxal to mandelic acid, is inhibited by 
iodoacetic acid. Lohmann* considers, however, that 
this is probably not the cause of the poisoning action 
of iodoacetate on animal tissues, since, in the oase 
of the crude extracts used, a much higher concen¬ 
tration of iodoaoetate was needed than mat required 
to stop glycolysis. 

Quite recently Lehmann* has made the important 
discovery that reduced glutathione can function as 
a co-enzyme to methyl glyoxalase deprived of its 
activity by dialysis. Working either with such 
extracts of rat liver purified by isoelectric precipita¬ 
tion of much of the protein and by dialysis, or with 
undialysed extracts, I find that the action of iodo- 
acetic acid in arresting glyoxalase activity is com- 
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pletely reversed by the addition of reduced gluta* 
thiona to the inhibited extract. The reaction occurs 
at once even in the presence of a ten-fold excess of 
the inhibitant, and clearly shows that the action of 
iodoaoetate does not involve irreversible destruction 
of the enzyme itself. Further, in a dialysed extract 
activated by a known amount of glutathione, the 
quantity of iodoaoetate required to stop lactic aoid 
formation is approximately equivalent to the gluta¬ 
thione added to that extract. Thus the powerful 
activity of the purified extract, conditioned by the 
presence of added glutathione in 10 4 to 3 x 10 ~ 6 
molar concentration, is rapidly retarded or inhibited 
by iodoaoetic acid in the same molecular concent ra* 
tion. 

On tlie other hand, the glyoxalase activity of the 
crude extract is quite unaffected by this concentration 
of iodoaoetate ; it must be increased about a hundred¬ 
fold in order to arrest or retard the lactic acid forma¬ 
tion. The behaviour of fresh liver slices, studied by 
Warburg’s method, I find much more nearly corres¬ 
ponds with that of the purified extracts; with 
concentrations of iodoaoetate down to 1 *5-5 x 10~ 4 
molar, the inhibition of glyoxalase action is well 
marked, and here also the activity is immediately 
restored by the addition of reduced glutathione 
(10~® molar) to the contents of the vessels. 

Those results suggest the occurrence of a direct 
interaction between glutathione and iodoaoetic acid ; 
and this has in fact been observed. If dilute neutral 
solutions of iodoaoetic acid and purified glutathione 
are mixed, a vigorous reaction occurs in which acid 
(HI) is liberated and the sulphydryl group of the 
glutathione is attacked. The progress of the reaction 
is followed by mixing the bicarbonate solutions of 
the two reactants in an atmosphere of nitrogen and 
carbon dioxide (pH of solution 7 -4) and measuring 
manometrioally the carbon dioxide evolution duo to 
acid production. It is then found that for each 
molecule of reactant decomposed one equivalent of 
acid is set free ; the kinetics and chemistry of this 
reaction ore now being further investigated. 

How far the other actions of iodoaoetate may bo 
referred to u similar mechanism, or to oxidative 
reactions in the way suggested by Waldsohmidt- 
Leitz and Schaffner 4 and by Bersin 4 is not yet clear. 

Frank Dioxens. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W.l. 

Jan. 14. 


1 Uiochtm. £fi. 439; 1931. 
a Hioehem. *36 444 ; .1931. 

* Bwchem. 864, 333 ; 1932. 

4 Xaturw iff.. 80, 122 ; 1932. 

1 Biochtm. Z. f MS, 3 ; 1932. 


Structural Formulae of the Chlorophylls 
Somewhat more than a year ago, a structural 
formula for chlorophyll-o was suggested 1 in which a 
carbomethoxy residue was placed in the (}-position 
of one pyrrole ring. This seemed necessary as a 
monomethyl ester (phsaopurpurin 7) was obtained os 
one of the products of an oxidative hydrolysis (‘phase 
test*) and the position of the methoxyl group in this 
ph»opurpurin was dearly established. We have now 
found that the purest samples of the phfieophorbides 
of the *a* series do not yield any phasopurpurin 7. 
Under special conditions of oxidative hydrolysis, a 
manornethyl compound can be isolated (as the sole 
product) Mid the carbomethoxy group in this sub¬ 


stance can be shown to be part of the side chaiu 
attached to the bridge (the so-called y-position). 
This finding is in accord with the position of the 
methoxyl group in Fischer’s formula for chlorophyll-a. 

We have found in the mother liquors from the 
purification of the ph&ophorbides, considerable quan¬ 
tities of a material very similar to the normal members 
of the 4 a’ series but which on oxidative hydrolysis 
yields phaeopurpurin 7 (a monomethyl ester). The 
presence of this material in our original samples was 
thus responsible for the phseopurpurin 7 which we 
obtained. It is difficult to separate this substance 
from phseophorbide-o, which it appears to resemble 
closely in physical and chemical properties. There 
seems no escape from the conclusion that we are 
dealing with a substance very similar to phaeophor- 
bid©-a, but differing in the position of the methoxyl 
group. The oxidative hydrolysis of crude chlorophyll 
or of chlorophyHides has shown that a precursor of 
phroopurpurm 7 is present to the extent of 1-6 per 
cent in a variety of plants. The mother liquors from 
crystalline ethyl chlorophyllides from Datura con¬ 
tain as much as 20 per cent. It would appear that 
there are two forms of ohlorophyll-a, and we are now 
engaged in on attempt to isolate in a pure state the 
second form (or the corresponding chlorophy Hide). 
There are some indications that a simHar situation 
exists in regard to ohlorophyll-6, but there has been 
no definite evidence as yet published establishing the 
position of the methoxyl group in the *b* series. 

If there are two very similar forma of chlorophy 11-a, 
differing only in the position of a methoxyl group, a 
formula must be found which allows of the inter¬ 
change of the methoxyl group between two potential 
carboxyl groups without serious structural modifi¬ 
cation, This interchange must involve the carboxyl 
group of the pyrrole ring and that of the bridge. 
The lactam formula, which we mentioned previously* 
as an alternative of our anhydride formula, satisfies 
those requirements ; the anhydride formula does not, 
nor do the formulae containing a carbocyclic ring 
connecting tho pyrrole nucleus and the bridge. 

The analyses of the pure phseophorbides present a 
difficulty as we have realised for many months, and 
has recently been emphasised by StoU® and Fischer 4 . 
We are strongly inclined to the opinion that on 
isolating and drying the crystalline compounds, 
water is lost, leaving an unsaturated grouping which 
then adds water again in solution, regenerating the 
hydroxy compound. 

A more detailed discussion of the structural 
formulae of chlorophyll-o and -6 will be given in a 
series of papers to be published shortly. 

James B, Conant. 

Emma M. Dietz. 

Converse Memorial Laboratory, 

Harvard University, 

Cambridge, Mass. 

Dec. 8. 

1 J. Aitter, Ckem . Sue,, 58, 2882; 1931. 

• ibid. y 58, 2384 ; 1931. 

H Arm., 499, 84 ; 1932. 

4 i#di\ CAim. Aria, 15, 1128 ; 1932. 

"Raw* Weather 

I expect that Sir Leonard Hill’s remarks in 
Natubb of January 7 (p. 28) on this subject go a 
long way towards answering the inquiry about the 
physiological effects of raw weather, but I doubt if 
they cover the case of deep-seated pain to bedridden 
rheumatic people. Yet such people are sometimes 
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very sensitive to climatio conditions, so sensitive 
indeed that some of them will prediet a change 
in weather unfailingly. They will tell you they can 
feel it in their bones and it may be, with people so 
situated, that actual changes in humidity or tem¬ 
perature can scarcely be invoked as causative factors, 
that they are directly susceptible to barometric 
fluctuations. 

The suggestion might be checked if a group were 
willing to allow the experimentalist to subject them 
to slight variations in pressure. 

Bamato Joel Laboratories, Sidney Russ. 

Middlesex Hospital. 

Jan. 7. 
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There are four mercury lines which certainly excite 
a resonanoe spectrum and two other probable ones; 
the results are given in the accompanying table. 




No. of negative 1 

No. of positive 


Exciting Hg lines 

terms. j 

terms 


1 2667 A. i 

1 

13 

Curtain 

J 8022 

1 3126 

! 2 

2 1 

n 

6 


l 3132 

4 

7 

Probable 

f 2626 -5 

I 3342 

1 

1 l 

! 1 

1 6 


The frequencies of the resonanoe terms can be 
accounted for by the equation 

v - Vo - 277 (v' + i) + 0-68 ( w' + *)• 


In his letter dealing with ‘raw’ weather, Dr. 
Dobson 1 has raised a question of considerable human 
interest which will probably require the combined 
experience of physicists _ and physiologists for its 
solution. 

One explanation has already been mooted by Sir 
Leonard Hill*, but apparently rests on the mis¬ 
apprehension that: “Cold moist air has a much 
higher conductivity than cold dry air.” Reference to 
the “International Critical Tables” shows that, so 
far as information relating to the thermal con¬ 
ductivity of water vapour is available, this is not 
likely to be the case. At 46° C. the conductivity of 
water vapour is 12 per cent less than that of dry 
air, and there is no apparent reason why it should 
bo greater at lower temperatures. It is difficult to 
imagine, therefore, how the admixture of a com¬ 
paratively small proportion of water vapour with 
air could result in an increased thermaljxmducti vity 
of the mixture. 

Although the explanation of ‘rawness’ based upon 
the effect of moisture in the atmosphere appears to 
be untenable, it may be that the moisture content 
of clothing is important. There is evidence that even 
a small quantity of water adsorbed on the fibres of 
a textile material causes a considerable reduction in 
its insulating efficiency. Cold weather in England— 
at any rate in the south-eastern part of it—is usually 
dry enough to allow free transpiration of water 
vapour through tho clothing. In ‘raw* weather, 
however, the water excreted by tho skin is retained 
in the clothing, with consequent feelings of chill and 
discomfort. 

Another physical condition which may prove 
significant is the ionic content of the atmosphore. 
Work now proceeding on the Continent and in the 
United States 1 * 4 . 5 indicates that this factor, which 
is very variable, can produce remarkable physio¬ 
logical effects. In a cold environment the feeling 
of ‘rawness’ may well be one of them. 

Building Research Station, * H. E. Beckett. 

Garston, Herts. 

Jan. 17. 


1 Natukb, 131, 26, Jan. 
»fW. 


, 1033. 


* Acta XMumatotog., 4, 12 ; 1032. 

* Heating, Piping and Air Conditioning, t, 865 ; 

* AorologU, 8, 26 ; 1®32. 
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Molecular Fluorescence of Antimony 
We have obtained a rather strong fluorescence of 
diatomic vapour of antimony illuminated by a 
mercury arc of high luminosity ; the temperature 
was about 950° C. and the pressure corresponded to 
a temperature of about 650° C. 


Details of the investigation will be published 
shortly in Bull . Soc. Boy , Sci. t Li&ge, Belgium. 

Jean Genabd. 

Department of Astrophysics, 

University, Li Age. 


Absorption of Light in Czsium Vapour 

We have measured the absorption of light in 
caesium vapour, by photographic photometry, from 
the series limit (X 3184 A.) to X 1935 A. The 
absorption cell was a quartz tube two metres in 



length. The vapour was superheated to about 270° C. 
and the vapour pressure was varied from 0*15 mm. 
to 0*0 mm. 

The absorption at any one wave-length appears 
to be directly proportional to the pressure, and the 
variation with wave-length iisjahown in Fig. 1. 

The results may be compared with those obtained 
for the photo-ionisation of oflesiuxn vapour 1 . *. 4 . 4 . 
Mohler and Boeckner 1 made absolute measurements 
of the photo-ionisation for X 3130 A. and obtained a 
value corresponding to an atomic absorption coefficient 
of 1*85 x 10 -1 * cm. -1 . Our experiments give, aa a 
preliminary value 4 for the total absorption at the 
same wave-length 1*92 (± 0*1) x 10 -1 * cm. -1 . These 
agree within the limits of error and indicate that the 
whole absorption at this wave-length is photo-electric. 

The form of the curve agrees more oloseiy with' the 
curve obtained by Little* and by Cooke 4 than with 
that obtained by the other workers 1 . *. The rise in the 
absorption in the far ultra-violet is interesting and 
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difficult to explain. We made special experiments 
which verified that this absorption is proportional 
to the vapour pressure. It therefore appears to be 
an atomic phenomenon. 

We hope to complete the experiments and to 
publish a full account shortly. 

H. J. J. Braddiok. 

R. W. Ditchburn. 

Trinity College, 

Dublin. 

Dec. 19. 

' Moiilet and Boeokner, Research Paper No. 00, U.S.A. Bureau 
of Standards. 

1 Little, Phyt. Rev., 80, 100 ; 1027. 

a Lawrence and Kdelften, Phyt. Rev., 84, 233; 1020. 

' Cooke, Phyv. R$v. t 88, 1361; 1031. 

* This value is based on a ca-slutii vapour pressure derived from the 
formula given by Moliler and Bceckner (loc. clt., p. 807) 


[ Reversal of the Current from a Cuprous Oxide j 
Photo Cell in Red Light 

While testing the sensitivity of photo cells of the 
rectifier type for various wave-lengths, we have 
observed a small reverse current with a cell of the 
‘Serpidox’ make exposed to red light. As we have 
seen no reference to this effect, a few details may be 
worth noting. The cell fe a commercial form of that 
described by M. Auger, the cuprous oxide film being 
covered with a thin conducting film, which we believe 
to be of gold. Contact is made with the latter by a 
metal ring, the inner edge of which forms the rim of 
the pupil, 17 mm. in diameter. 

The inverse effect is irregularly distributed over 
the cell, as was shown by successively illuminating 
various areas, each about 4 mm. in diameter, with a 
beam of light of wave-lengths between 6070 A. and 
6270 A. For a region some 5-6 mm. square, not quite 
central in the pupil, the current obtained was in 
the same direction as that for green, blue, or white 
light. For all other parts of the disc a varying nega¬ 
tive response was obtained. Illumination of the metal 
rim is not necessary for the inverse effect, a relatively 
large negative response being obtained from a region 
near the centre. On the average, however, the cen¬ 
tral part of this cell gives a positive, and the marginal 
a negative response, the net effect of the whole oell 
being negative for this light. 

The following figures indicate the behaviour of 
the cell for yellow and red light, X being the mean 
wave-length of the light, and S l and the sensitivities 
of the central and marginal regions, respectively, 
expressed as percentages of the maximum sensitivi¬ 
ties, which, in each case, occurred near 6,000 A. 

A On A.) 5840 6040 0060 6170 0280 6880 6480 

(permit) Old 86-4 28-8 7-6 2-8 0 1 0 06 

S x (per cent) 68-4 89-4 lfl-7 -6*0 -10 0 -71 -1-0 

For longer wave-lengths to the end of the visible 
spectrum, JS t was zero and had small negative values. 

A cell made, and kindly presented to us, by M. 
Auger showed the inverse effect to a very slight 
extent. A second ‘Serpidox* oell mounted in one of 
our marine photometers gave a reverse current when 
covered with a Schott und Gen, R.GM or R.G.&, or 
a Wratten No. 88 red filter and exposed to daylight 
in the laboratory. No reverse effect could be de¬ 
tected with a Siemens cell, which had a relative sen¬ 
sitivity about *f 1-4 per cent at 6380 A. In this 
cell the conducting film is of silver. 


As the current flowing in the external circuit of any 
of the above cells under the influence of white light 
is from the copper back to the transparent film, it 
would seem probable that it is due to a front surface 
effect of the cuprous oxide film, the back surface being 
screened by the opacity of the film. If we assume 
that red light penetrates the thinner parts of the oxide 
film in the Serpidox and Auger cells to such an extent 
as to cause the back surface effect to preponderate, 
we obtain at once an explanation of the patchy nature 
of the red reversal. 

As an alternative explanation, we might attribute 
the reversal to the presence of cupric oxide, which 
Athanasiu has shown to give a reverse k.m.f, 1 As 
the cupric oxide, unlike the cuprous, is sensitive to 
wave-lengths greater than 6600 A., he obtained a 
reversal with a mixed oxide photo-voltaic cell in rod 
light. 

The possibility of such an effect occurring in these 
cells is obviously of importance if they are used to 
compare illuminations of different colours. 

H. H. Poole. 

Royal Dublin Society, Dublin. 

W. R. G. Atkins. 

Marine Biological Laboratory, 

Plymouth. 

Dec, 28. 

' C R. Aaad. Net., 106, 767; 1032. 


Twisted Trees 

To one who has long been working on the problems 
presented by twisting (spiral grain) in trees, the 
suggestion made by Dr. Copisarow 1 that the pheno¬ 
menon may be traced back to the mineral con¬ 
stituents of the cells, comes as a further possibility 
calling for examination in light of the facts so for as 
they have been recorded. Knorr’s articlo in the 
Journal of Heredity, which was noticed by Nature 
in the issue of J uly 23 (p. 136), 1932, and called forth the 
suggestion now under consideration, was apparently 
written without reference to the existing literature, 
even American literature, and leaves the reader with 
the impression that a new field was being examined 
for the first time, whereas it has attracted attention 
for at least a century. 

Dr. Copisarow uses Knorr’s data showing right- 
and left-handed twist to be approximately equally 
frequent as an argument in support of his suggestion, 
whereas the typical mode of occurrence is for either 
right* or left-handod twist to predominate strongly 
according to the species concerned. In certain species 
of pines in Europe and India, almost a hundred 
per cent of the trees over extensive areas may ex¬ 
hibit definite left-handed twist without a single 
example of right-handed twist. A change over in the 
individual from left-handed in youth to right-handed 
later in life is a fairly common phenomenon, reoorded, 
for example, by McCarthy in America for Picea rubra . 
The mode of occurrence of twist often suggests that 
the soil may be the cause, but, at least in Pinus 
longifolia, * twist may be equally prevalent on lime¬ 
stone with a deep;clay loam soil, as on mica schist 
with sandy loam or on coarse granitic gneiss. Knorr’s 
observation is significant that of several species, all 
liable to twist, perhaps only one would be found to 
be twisted-in a given area, and another in a second 
area. 

Twist in trees certainly appears to originate during 
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the seoondary growth of the stems and there are 
indications that the so-called sliding growth of the 
traoheids in conifers may be intimately connected 
with the development of an increasingly inclined 
slant to the grain of the wood. Further knowledge 
on the growth of wood elements from the Gambia] 
initials is required to enable us to understand exactly 
what happens, knowledge to which Prof. Priestley’s 
studies in Leeds are making important contributions. 

Unless Dr. Copisarow can develop his suggestion 
so that it will account for twist predominantly in 
one direction or anothor irrespective of soil, and for 
a change over in direction with time, it does not take 
us much further than my own made in 1925, that 
such a detail as the prevalent direction of circulation 
of the cell contents (if thoy do circulate at all) might 
decide the initial direction, and sliding growth might 
accumulate small inclinations (if the tracheids do 
slide or anything like it). 

H. G. Champion. 

Forest Research Institute, 

Dehra Dun, India. 

Dec. 1. 

1 Natitrk, ISO, Ml, Oct. fl, 1082. 


Spectrum of y Cassiopeix 

Singe photography was first applied for recording 
the spectrum of this bright star, its spectrum has 
always been considered to be of a constant character. 
In 1928, I announced that a slight change had taken 
place, and since then I have made numerous observa¬ 
tions which completely corroborate its variability. 
The relative intensities of the bright components of 
the hydrogen lines in the latter half of 1931 were 
such that the red components wore a little brighter 
than the violet components. Since then, the violet 
components have been steadily increasing in inten¬ 
sity, and now (January) they are very much stronger 
than the red components, so much so that, in the 
case of Hz and //£, the red components are scarcely 
visible while the violet components are quite strong. 

A detailed discussion of all my observations since 
1921, which include more than sixty photographs, 
will be published at a later date. 

William J. S. Lockyek. 

Norman Lockyer Observatory, 

Sidmouth. 

Jan. 15. 


Heterogony and the Chemical Ground-Plan of Animal 
Growth 

In his letter in Nature of December 3, Dr. J. 
Needham suggested that “the chemical ground-plan 
[of development] must be thought of as deformable 
in space-time*’. In this connexion, the deformations 
which are obtained by a change in the unit of time 
measurement seem to be particularly interesting. 
Needham showed tliat if we have two animals a and 6 
and measure in each of them several chemical 
magnitudes Ufa, Mb , Na, Nb, etc., such as fat content, 
dry weight, etc., we find relations of the type log 
M*IMa 0 =*k log Na and log MbjMb Q **k log Nb 
where Ma Qf Mb v are specific constants and k is a 
general constant relating M and N for all animals. 
Now M and N are also functions of the time t. If 
we have log M*IMa 9 m F(t) and log MblMb 9 ™*F(t) 
we can clearly choose another variable p such that 


F{p)**f{t). That is to say, by ^choosing a suitable 
unit for the measurement of time, we can convert 
the growth curve of Mb into that of Ma : and further, 
the same system of time measurement will convert 
all the growth curves of chemical magnitudes of 
i animal b into those of animal a, provided only that 
I in each cose there is the linear relation between the 
I logarithms, with the general constant k which Needham 
| discovered. Thus wo could regard the two systems 
1 of time measurement defined by t and p as the 
relative time scales of chemical development of the 
two animals. 

Such relative time scales may become very interest¬ 
ing when data are available for comparing them with 
relative developmental time scales derived in other 
ways. The relative time scales of morphological 
development can be obtained fairly easily. Now it 
has been shown in various cases that the morpho¬ 
logical stage at which an organ becomes embryo- 
logically determined may vary widely in nearly 
related species. These two criteria, namely, stages 
of morphological development and times of deter¬ 
mination of different organs, should provide two 
other systems of relative time measurements. It 
would be very interesting to know how these two 
are related to one another and to the time scales of 
chemical development. 

C. H. Waddington. 

Strangeways Research Laboratory and 
Laboratory of Experimental Zoology, 

Cambridge. 

Jan. 2. 


The Constant of Gravitation, G. 

It appears that beforo the advent of the theory 
of relativity the oonstont of gravitation was purely 
empirical. No theoretical estimate or discussion of 
it has at any rate come to my notioe. It is perhaps 
worth while to obtain a theoretical explanation of 
the constant, even from the point of view of New¬ 
tonian gravitation, in view of tho remarkable success 
of the latter in the regions of space that have already 
been explored. Following Mach, one expeots that the 
constant O should be dependent upon the distribution 
of matter in the entire universe : it may be explained 
in terms of the other universal constants of relativistic 
cosmology. 

Suppose that the total matter in the universe is 
distributed at random in a sphere of radius R where 
the boundary condition is furnished by corpusoular 
radiation going round with the velocity C. Then, 
according to Newton, 

MO/R • -C*/£ or MG/C* - R, 

where M is the total mass in the universe. We 
may compare with this the relativistic formula 
M + QjO % « (Tc/4)ii for the Einstein world. 

There are two reasons why M and M + should 
differ slightly as they do; first, in estimating M* 
the entire mass is supposed to be at rest, which is 
far from the truth, and secondly, there is the mathe¬ 
matical difficulty of measurement pointed out by 
Painlev6 l . 

V. V. Narlikar. 

Hindu University, 

Benares. 

Dec. 7. 


1 C. M . Acad . Sci ., 17 * 878. 
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Research Items 


Excavations at Kuala Selinsing, Perak. Mr. Ivor H. N. 
Evans, having carried out further excavations on 
the Tanjong Rawa site, Kuala Selinsing, Perak, 
Malay Peninsula, has now summarised his con¬ 
clusions in an account of this later work ( J. Fed. Malay 
States Museums , vol. 15, pt. 3). The inhabitants 
were not Mohammedans, and were traders in beads 
of semi-precious stones and glass. Some of these 
were of local manufacture. The stone beads probably 
came from India ; others show affinities with Borneo 
and Sarawak, and with ancient beads found among 
Kachins and Chins, these in the latter instance 
being derived ultimately from both China and India, 
sources with which the Selinsing people may have 
been in touch. A piece of yellow lead slag may 
point to a connexion with the southern Shan States. 
The beads from Kuala Selinsing belong to a late 
iron age to early porcelain age culture that existed 
in India, the Malay Peninsula, Borneo and the 
Philippines. The people were almost certainly 
Hindus, os a definitely Hindu type of gold object 
has been found in the lower layer of the excavations ; 
while a cornelian seal with a Pallava inscription (one 
of the most remarkable objocts found in Malayan 
excavations in recent years) points to a connexion 
with southern India. The village would appear to 
have been built originally over the water, but 
accumulations of household refuse produced an 
island above the level of the highest tides. Burials 
took place under or among the houses, the bodies 
being placed in canoes and broken porcelain strewn 
over them. There are many typos of pottery, mostly 
wheel-made with patterns akin to ancient Korean 
and Chinese. The settlement appears to have come 
to a violent end soon after a.d. 960, a date indicated 
by the presence of celadon wares. The earliest date 
suggested for the seal is about a.d. 400, but it was 
not found in the lowest level and may have been 
treasured for hundreds of years after the date of 
its manufacture, or perhaps be a survival of a 
script obsolete in India. 

Shamans and Spiritism on the Mosquito Coast, Honduras. 
In an ethnographical survey of the Miskito and Sumu 
Indians of Honduras and Nicaragua (Bull. 106, 
Bureau of American Ethnology), Dr. Eduard Con- 
zomiuH describes religious manifestations whioh have 
appeared among these peoples within the last forty 
years. These Indians are inhabitants of the tract 
of land once familiar under the name of the Mosquito 
Coast. The Miskito, who number about 15,000, are 
largely mixed with negro blood, as they intermarry 
freely with foreigners and assimilate all races readily. 
The Sumu, on the other hand, are exclusive. They 
number about 3,000 only and are decreasing. Many 
of the tribes, of whioh the names are preserved, have 
died out. Their language has many variants, some 
of which are mutually unintelligible. The shamans 
play a great part in the lives of these peoples, acting 
as medicine-men, doctors, augurs, rain-makers, 
conjurors, wizards, and the like. Their opinions 
carry great weight in tribal assemblies. According 
to tradition, their art was introduced from the east 
by a white man. The Sumu have only one class of 
medicine man, the Bukya, whose office is hereditary. 
Nearly every village has its sukya. Among the 
Miskito, however, there is also a higher type, the 
okuli; but of these there should not be more than 


one at a time. He is a special representative of the 
Thunder God, and controls the elements. The new 
movement in religious manifestations is not unlike 
the nyalism of the Jamaican negro. It is a form of 
possession which seizes on the people when they are 
engaged in earnest prayer. They claim that they 
then have no control over their movements, which 
are due to the presence of the Holy Ghost. They 
are believed to be able to cure the sick by the laying 
on of hands, and to have revelations from God during 
their dreams, Obeah, brought from Africa by slaves, 
still exists. 

Spread of the Great Crested Grebe in Britain. A 
very thorough collection of information relating 
to the great crested grebe in Britain has been made 
by T. H. Harrisson and P. A. D. Hollom with the 
help of 1,300 collaborators, and this together with 
the analysis of the data makes a most important 
account of the history of the species (British Birds, 
Aug. to Nov., 1932). In 1860, following a period of 
slaughter for the sake of the feathers, only about 
42 pairs were left in England ; but a continuous and 
progressively rapid increase has raised the number 
in 1931 to about 1,154-1,161 breeding pairs and a 
total population of some 2,650 adults. The spread 
has in general been from oast to west, and there can 
be no doubt that the Wild Birds Protection Acts of 
1880 and earlier have been a main factor in the 
increase, although the fact that increases have also 
occurred on the Continent points to a widespread 
influence. There too, however, increasing protection 
by law has to be reckoned with. In spite of protec¬ 
tion, human interference is still the main cause of 
reoorded deaths (36 per cent). The authors have 
estimated that a pair of grebes and their young 
consume 300-630 lb. of fish in the course of a 
summer; which gives a total fish consumption from 
England and Wales of 900,000 lb. a year. A careful 
analysis is made of mortality factors, and it is 
pointed out that the habits of covering the eggs 
when the nest is left and of carrying the chicks upon 
the back have been important aoqtiisitions in re¬ 
ducing mortality from the attacks of egg-eating birds 
and of pike. 

New British Copepod. Mr. D. J. Scourfield has 
discovered at Tenby a new species of Cyclops whioh 
he describes in a paper entitled “A New Species of 
Cyclops found on the Cliff-face at Tenby (Cyclops 
(Bryocyclops) demetiensis , sp.n.)” (Ann, and Mag. 
Nat . Hist., ser. 10, vol. 10, p. 659, December 1932). 
It is an event of importance when British copepods 
new to science are found because this group is one 
of the best known. The present species was found, 
at first one specimen only, in some wet greenish 
earthy material from a spot on the cliff-face of the 
North Bay at Tenby, Pembrokeshire, where a minute 
trickle of water came oozing out of a small fissure in 
the rocks* Later on, further specimens were found 
in the same place but where there was a slight 
admixture of moss. Only this one restricted locality 
yielded the copepods. This find is specially interesting 
because all other known Bryocyclops are tropical, 
coming from Java and the New Hebrides, living in 
wet moss, tups formed by the leaves of plants or in 
empty coconut shells. Mr. Scourfield is of the opinion 
that his new species is not truly a moss-dweller but 
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rather that its true habitat is in the fissures in the 
rocks. Cyclops (Bryocyclops) demetiensis is a pretty 
little copepod with a peculiar eye of very unusual 
form surrounded by a mass of black granules in 
three parts, one dorsal and two lateral. It is possible 
that the form of the eye may have something to do 
with its mode of life in dark places. It is an active 
swimmer. Although no ovisacs were seen, a few 
nauplii wore discovered in the bottle containing the 
copopods. These nauplii showed a separation of the 
eye parts which is very characteristic. 

Mites of Fruit Trees. Literature dealing with the 
mitos attacking fruit trees is not very accessible to 
the general horticulturalist, so that a lengthy synopsis 
by Mr. A. M. Massee is very acceptable (J. Potnol, 
and Hort . AW., vol. 10, No. 2, 1932, pp. 100-129, 
“Some Injurious and Beneficial Mites on Top and 
Soft Fruits”.) The mitos are dealt with according 
to the trees they attack, and apples, pears, plums 
and damsons, cherries, peaches, nectarines and 
apricots, nuts, walnuts, quinces, currants, goose* 
berries, raspberries, blackberries and strawberries are 
mentioned. It is interesting to note that there are 
several beneficial mites which arc either predaceous, 
like the red velvet mite of apples which feeds on 
woolly aphis or they may food on moss and lichon, 
as the flat scarlet mite (Tenuipalpua glabcr) or the 
beetle mite (Euzetcs lapidarius). The control methods 
which are given for the injurious species include 
many new treatments and it is interesting to note 
that the application of tar distillate winter washes 
is not an unmixed blessing, for it kills off many 
beneficial mites. 

Inheritance of Flower-Size. There are very few pub¬ 
lished studies showing how flower-size is inherited in 
crosses between species with large or small flowers. The 
memorial volume to the late Prof. .1 urius Philiptschenkn 
(Bull. Lab. Genetics , Leningrad, No. 9.) contains a 
paper on this subject by Prof. Ruggles Oates. He has 
tabulated some thousands of measurements of petal 
length in four generations of hybrids descended from 
QLnothera nova^scotior X a strain of (Erubricalyx, 
The former species has a mean petal length of about 
12 mm., and the latter about 36 mm. This applies to 
flowers on the main stem. Those on tho lateral 
branches always fluctuate about a mean 2 4 mm. less. 
The mean petal length of the F x hybrids was 18 mm., 
thus showing incomplete dominance of the small 
flower. Later generations showed striking segregation 
in flower-size, the modes for different plants of one 
culture ranging from 17 mm. to 30 mm. Tho number 
of factors for flower-size involved has not been deter- 
mined, but must be two or perhaps more. Hetero¬ 
zygous plantH, which will produce some larger flowered 
descendants, can be recognised since they show an 
exceptionally wide range of fluctuation which is 
generally bimodal. Tho sogregants may breed true or 
they may again segregate. By tabulating the daily 
measurements from pure strains, the graphs of 
fluctuating flower-size can be compared with the 
changing meteorological conditions. In this way it is 
shown that a correlation exists between mean flower- 
size and the weather conditions on the day the 
flowers opened. 

Earthquake Series at Nagusa, Japan. Messrs. A. 
Imamura, T. Kodaira and H, Irnamura have described 
what they call an * ‘earthquake-swarm 1 ’ at and near 
Nagusa on the west coast of the Kii peninsula 
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(Earthq. Res . Inst. Bull,, 10, 036-647 ; 1932). At 
Wakayama, which lies about three miles to the 
north of this district, the average number of sensible 
earthquakes recorded each year from 1911 to 1919 
wus 14. In 1920, tho number toho to 104, increasing 
to 299 in 1923, and then declining to 142 in 1927. 
At Hikata, close to the central area, the total number 
of shocks in the swarm was 934. In May 1929, a 
network of seismologicul stations was arranged around 
the central area, and, from tho rocords obtained at 
them, the positions of 91 origins were determined. 
Tho shocks wore all local, few of them were felt 
more than 12 miles from the centre, and only two 
or three of the strongest cracked plaster or threw 
down Rtone fences. The shocks originated at various 
places within an area of ubout twelve miles in dia¬ 
meter in \Vakaura Bay, and at depths that seldom 
exceeded 2£ miles. Two series of levellings along the 
west coast of the Kii peninsula, separated by an 
interval of thirty years, reveal a marked change in 
the level of tho land. A block, about six miles wide, 
from Wakayama to Hiotu, has bulged upwards. Tho 
maximum uplift is only 3£ in., but the summit of 
tho dome is occupied by a fault along which most of 
tho earthquakes occurred. The uplift is duo to 
lateral pressure acting from north and south, and, 
with a persistence of the pressure, rimy end iri a 
fracture. As the Kii peninsula has been the seat of 
devastating convulsions in the past (for example, in 
1854), it is obvious that these earthquakes, weak 
though they may now be, require careful study. 

Earth-Magnetic Effect and the Corpuscular Nature of 
(Cosmic) Ultra-Radiation, In an important paper with 
this title (Part 4), read by Prof. J. Clay before the 
Amsterdam Academy of Sciences on December 17 
last, an account is given of a valuable series of 
observations on the intensity of tho cosmic rays, made 
for him by Dr. J. Berlage on a vessel proceeding 
from Genoa to Batavia. The ionisation chamber filled 
with 22 litres of carbon dioxide at a pressure of 
11 atmospheres was maintained at 130 volts, and 
shielded by 13 cm, of iron. The integrated ionisation 
current during each hour was registered photo¬ 
graphically, using an electromotor. The results show 
a marked decrease from the Amsterdam value 
(/ = 1 -83) to Genoa (1-75), and thence to the mag¬ 
netic equator (1*56), with a small subsequent rise 
to Batavia and Bandoeng (about 1 *62). Combining 
these with other recent results, Clay concludes that 
1 is nearly constant from the poles to about magnetic 
latitude 46° (Amsterdam), and decreases by 16 per 
cent from there to the magnetic equator. He infers 
from this and other evidence, which he reviews, that 
the cosmic rays are corpuscular, having a Maxwellian 
energy distribution at the hardest end, with a mean 
energy of 3 x 10 10 volts, which is cut off at the lower 
limit of 4 x 10* volts by tho atmosphere ; he attributes 
the reduction of intensity below about 50° magnetic 
latitude to the exclusion from this region (according 
to Stermer’s theory) of the less hard components of 
the radiation, This view implies that the hardness 
of tho observed rays should increase towards the 
equator, and he quotes observations in support of this. 

Relativity of Time. An experiment has been 
carriod out by Kennedy and Thorndike (Phys. Rev,, 
Nov. 1) to verify directly the restricted relativity 
expression for time in a moving system. Homogeneous 
light is split into two pencils which traverse paths of 
different length and are then allowed to interfere* 
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Assuming the null result of the Michelson-Morley 
experiment, it is possible to show that the phase 
relationship of the interfering systems depends on 
the translational velocity of the system unless the 
time is given by the Lorentz-Einstein transformation. 
The experiment therefore consists in building a very 
stable interferometer and observing the fringes at 
different parts of the sidereal day, the circumferential 
velocity of the earth being alternately added to and 
subtracted from the motion of the solar system in the 
universe. The interferometer was built entirely of fused 
silica and was kept in a vacuum in a constant tempera¬ 
ture bath. The 5401 line of mercury was excited in a 
special lamp to give vory homogeneous light and a 
path difference of about 30 cm. was used. Special 
methods wore used to measure the photographs of 
the interference pattern to 1/1,000 of a fringe. The 
result showed that the relativity expression whs 
verified, provided that the velocity of the solar 
system is not less than a few kilometres per second. 
The apparatus was found to be stable enough to 
enable comparisons to be made over an interval of six 
months and thuH to utilise the orbital velocity of the 
earth ; and here it was found that on effectively null 
result was obtained. Since internebular velocities 
run in thousands of kilometres a second, this is inter¬ 
preted as moaning that time—os measured by the 
radiation from a mercury atom—varies according to 
the Lorentz-Einstein law. 

Haemocyanin of Octopus vulgaris . Svodberg and 
Eriksson (J. Arner. Chem. Soc. r Dec. 1032) have 


determined the molecular weight of the heumocyonin 
of Octopus vulgaris , the chemical and physico¬ 
chemical properties of which havo been much 
investigated. The sedimentation method was used 
and it was found that solutions of. the crystallised 
hfemocyanin contained two constituents, for one of 
which (eallod B) the sedimentation constant varied 
strongly with the hydrogen-ion concentration of the 
solution whilst the sedimentation constant of the 
other is independent of hydrogen-ion concentration. 
This second component, called Ao-htemocyanin, is 
regarded as a detinito molecular species, like the 
hacmocyanins of snails (Helix, Limulus) previously 
investigated. It has a molecular weight of about 
two million, thus resembling the other htemocyanins, 
and differing markedly from other proteins. The 
molecule is not spherical in shape. The molecular 
weight is the same in the oxygenated ani in the 
reduced state. The results show that the A and B 
components are not two different proteins but repre¬ 
sent two different kinds of aggregation in equilibrium, 
the change from A to B being reversible. This 
peculiar behaviour with regard to its dependence 
on hydrogen ion concentration is without parallel in 
the other proteins so far investigated by the ultra - 
eontrifuge method. The haemocyanin from octopus 
gave a titration curve with throe inflection points, 
one at pH 4*8, the isoelectric point, on© at 6 *3 and one 
at 7 *5, the first two being characterised by great 
change in hydrogon ion concentration when the 
amount of acid or alkali present is but slightly 
changed. 


Astronomical Topics 


Astronomical Notes for February. Jupiter, Mars and 
Neptune aro all near opposition, and are observable 
for most of the night. The northern hemisphere of 
Mars is tumod towards us ; this is less well known 
than the southern hemisphere, being turned to us at 
aphelion oppositions. The diameter of Mars increasos 
during February from 12* to nearly 14". There is 
an eclipse of Jupiter IV on February 12 ; the dis¬ 
appearance is at 8.11 p.m. when Jupiter will be too 
low ; but the re-appearance at 11.54 p.m. is observ¬ 
able. Two stars in the Pleiades are occulted by the 
moon on February 3, disappearing at 8.43 and 
9.34 p.m. 

Minima of Algol occur conveniently for observation 
on February 17 at 11.24 p.m. and February 20 at 
8.18 p.m. It should be noted that the times in the 
B.A.A. Handbook are one day too great from 
February 18 until the end of April. Mira Ceti reaches 
maximum towards the end of February, and should 
be watched ; it is only observable very early in the 
night. Its magnitude at maximum is subject to 
fluctuations, so comparisons with other stars are 
viseful. 

February and March arc' the best months for 
observing the zodiacal light in the evening ; it should 
be looked for along the ecliptic as soon as it is dark 
when the moon is absent. 

The central line of the annular eclipse of February 
24 crosses Africa; a small partial eclipse is visible 
in southern Sicily and Greece. 

Tidal Shifts in the Earth's Crust. Dr. Hooker announced 
about twenty years ago that the crust of the earth 
has tides of a few feet in height. Drs. H. T. Stetson 


and A. L. Loomis suggested the existence of a much 
larger shift in a paper read at the recent mooting 
of the American Astronomical Society at Atlantic 
City. They have discussed the differences between 
the time-signals distributed by wireless from the 
leading observatories of Europe and America, and 
find discordances between them that are consider¬ 
ably larger than the probable errors of observation. 
If the whole discordance be ascribed to an actual 
change in the distance between Europe and America, 
it would correspond to an oscillation of 83 feet every 
12 hours. They also note that the time of trans¬ 
mission of the wireless waves is longer than the light¬ 
time for the distance, nearly in the ratio of two to 
one ; they infer that the waves travel by a zigzag 
route, with about thirty reflections between the 
Hoaviside layer and the surface of the earth or ocean. 

Stars of the p-Cephei Type. Mr. W. Zosaewitsch, 
of Leningrad University Observatory, has sent a note 
dealing with the double periodicity of stars of the 
above type. He tabulates for nine stars of the typo 
the shorter period P, the longer period Af, the ratio 
M IP and the logarithm of P. From these data he 
deduces the following empirical relation between M 
and P : 

M/P * 80*2 -44*5 logP + 6*7 (JogP)*. 

P ranges from 16*5 days to 907 days; M from 600 to 
6,200. The above equation gives sufficiently small 
residuals to suggest that some such equation exists 
between the two periods. He states that stars of the 
RR Lyrfle type give a similar formula and expresses 
the hope that it will give a clue to the nature of the 
pulsations. 
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Air Waves from Experimental Explosions 
By Dr. F. J. W. Whipple, Superintendent of Kew Observatory 


I N the article in Nature of December 31, p. 1008, 
with regard to tho Oldebroek explosions of 
December 15, it was mentioned that a number of 
observations had been received at Kew Observatory. 
The observations have now been sorutinised with 
the object of arriving at a definite answer to the 
question whether the waves from the explosions 
were received in England. 

The observations have been put in three classes* 
Those in Class A were made at such times as were 
consistent with the passago of the air waves with 
the normal velocity of sound along the ground or 
with a dolay not exceeding five minutes. The 
observations placed in Class B were those which were 
too early or considerably too late, whilst those in 
Class C were made at such times that there was 
evidently no connexion with the explosions. There 
were 12 observations in class A and 10 in Class B. 


minutes after 6.0. At Famham (normal time 24*3 
minutes) a door gave a short sharp rattle at approxi¬ 
mately 6.30 and again at 7.30, that is, 24 minutes after 
6.6 and after 7.0. At Arundel (normal time 24*3 
minutes) there was a violent rattle of a sash window 
but tho estimate of the time, 6.30, is very rough. At 
Lymington (normal time 27*7 minutes) a window 
gave a clear thud at 28 minutes after 7.6. 

Observers at Nuneaton and Maidenhead may 
possibly have heard sounds with the same trajectory 
as in fra *sonic waves. On the other hand, sounds 
reported at Maldon, Cleethorpes and Boar’s Hill, if 
coming from Oldebroek, were delayed by at least 
two minutes. In itself that is not improbable, but 
in view of the facts that none of the three observers 
in question heard more than one of the four 
explosions, that another observer at Boar’s Hill 
reported that ho could hear nothing and that noises 



+ On the Continent, received hy undoftraph*; in England, some evidence of reception of Infoa-oonlo waves. 

O On the Continent, not received by undographfl : In Knttland, not reoorded by hot-wire microphones. 

• Sounds heard at appropriate timet Uleethorpes, Nuneaton, Oxford, Maldon, Maidenhead and South Croydon. 


Six of the twelve observations falling in Class A 
refer to secondary sounds such oh the rattling of 
windows. The agreement of these observations with 
the normal timo of passage of air waves is very 
good. The most satisfactory observations are those 
at Cambridge. The normal time (reckoned at 3 
seconds per kilometre) for waves from Oldebroek to 
Cambridge is 20*2 minutes. The times that elapsed 
between the explosions at 6.0, 6.6 and 7.6 and the 
observations at Cambridge were 21$, 20$ and 20$ 
minutes respectively. As the observer noted the 
first of these receptions when she was awakened by 
the vibrating motion of the window, a mistake of a 
minute is not unlikely. 

Confirmation by the observations at Ipswich, 
Havering-atte-Bower, Famham, Arundel and Lym¬ 
ington indicates that there was a large area over 
which the aerial disturbance was appreciable. This 
area lies between the microphone stations at Hythe 
and Foulness and those at Nottingham, Birmingham, 
Cardiff and Bristol. It is known now that at none 
of these stations oould the air waves be detected. 

At Ipswich (normal timo 10*5 min.) a lady felt her 
bed quiver and heard a faint rumble 16$ minutes 
after 6.6. At Havering-atte-Bower (normal time 20 *3 
minutes) birds were disturbed between 16 and 22 


of all sorts are only too common in England, these 
observations must be regarded as somewhat doubtful. 

The reception of the air waves at Cambridge at 
the time appropriate for normal transmission is 
remarkable. The condition whioh favours the 
passage of air waves westwards close to the ground 
or sea is the presence of east wind, increasing in 
strength with increasing height, or alternatively, 
west wind decreasing with increasing height. On 
December 15, however, the wind was from south¬ 
west and moderately strong. Unfortunately, there 
was much low cloud and no information is available 
as to the wind at a greater height than 600 metres ; 
at that height the velooity at Felixstowe was about 
15 m./s. It is not impossible that the wind fell off 
rapidly above the lower cloud and that the air wave 
was therefore able to travel westwards at a moderate 
height. 

On the other hand, the possibility that air waves 
travelled very rapidly westwards at a great height, 
so rapidly that the time lost in ascent and descent 
was compensated, must not be overlooked. 

It has been realised since the War that in this 
part of the world the sounds of explosions produced 
at points far to the east at distances of 200 km. 
or more are likely to be heard in summer but not in 
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winter. Accordingly, it may be anticipated that if 
the Oldebroek experiment is repeated at some time 
during the coming summer, more positive and there* 
fore more interesting results will be obtained. 

I should like to take this opportunity to thank all 
correspondents who kindly communicated their 
observations and also to express my appreciation of 
the trouble takon by the observers who manned all 
the microphone stations which were in operation. 

A preliminary report on the observations made 
on the Continent has boon circulated by Prof. H. 
Horgesell, president of the International Commission 
for the Investigation of the Free Atmosphere. Of 
the Gorman stations provided with undographs close 
to the direct line from Oldebroek towards Linden - 
borg, those at distances of 105, 130, 155, 101, 170, 
183, 190, 198, 201, 213 and 225 km. were successful 
in obtaining records of the air waves, as were the 
stations at Aachen, Amsberg, Jever, Lindonborg, 
GOttingon and Potsdam. No waves could bo recog¬ 
nised on the undograph records in Holland. 

Observations of audibility show an abnormal zone 
which has, in Germany, a mean radius of 145 km. 
and a maximum of 215 km. This zone extends to 
eastern Belgium. The inner zone of normal audibility 


was narrow ; there was some extension to the east, 
as was to bo expected from the prevalence of west 
wind. 

That the air waves were received at places to the 
east of Oldebroek and not at the principal English 
stations to the west is in accordance with expectation, 
as is the fact that there was abnormal audibility in 
the eastern part of Bolgium (south of the source) 
but not in the western part (south-west of the source). 
The very small inner radius of the outer zone of 
reception of air waves, 105 km., is also typical of 
winter observations. The reception of air waves at 
Cambridge and other places in England was unex¬ 
pected and therefore, if the evidence is accepted, all 
the more interesting. 

It is understood that the experimental explosions 
which were to have taken place in Novaya Zemlya 
on the same morning as the Oldebroek ones had to 
be postponed. 

Similar experiments, organised by Dr. Bruno Rolf, 
were to bo inaugurated in Sweden on January 11 
by the explosion of 300 kgm. of gunootton near 
Boden. Five undographs provided by the Inter¬ 
national Meteorological Association wore to be used 
for the first time on this ocoasion. 


British Industries Fair 

Scientific Instrument Section 


r I^HE Scientific Instrument Section of the British 

1 Industries Fair will again be situated in the 
Grand Hall at Olympia. Of the 14,500 sq. ft. of 
space to bo occupied by this section of exhibitors, 
nearly a quarter will be taken up by the composite 
exhibit of a group of British scientific instrument 
manufacturers who have co-operated for this purpose. 
The whole of the exhibits may roughly be divided into 
two categories, namely, (a) technical instruments and 
apparatus, such as are used for control and testing in 
works, for laboratory research or for the teaching of 
science in colleges and schools; (6) scientific instruments 
of a more or less domestic character, such as barometers 
and thermometers. A very wide field of scientific 
instruments will thus be covered, ranging from a simple 
pocket magnifying lens to the equipment required 
for the most reflruM micro-photographic work. 

Among the new, improved, or adapted products 
of the instrument industry, about which advance 
information is available, the following may be 
mentioned. James Swift and Son, Ltd., will exhibit 
Nicol and other polarising prisms such as are used 
in the latest apparatus for television and picture 
transmission. A new model of the tintometer, very 
light and portable, and enabling rapid measurements 
to be made, will be shown by The Tintometer Ltd. 
This instrument enables the specification or definition 
of colour to be made in terms of reproducible units 
or standards, in the form of graduated and numbered 
glass slides. A ptereo-prism binocular, with an extra 
wide field, a magnification of 7 diameters, and a 
50 mm. object-glass, having a light-transmitting 
power very greatly in excess of that of any prism 
binocular previously made, will be one of the exhibits 
of Ross Ltd. Among other products, W. Watson 
wid Sons, Ltd., will show a new low-power microscope 
for the rapid examination of specimens varying in 
thickness from 1 mm. to 6 in. This firm's exhibits 
will also include a special microscope ‘for crime 
detection' and a new form of photometer for the 


measurement of the comparative densities of photo¬ 
graphic plates and for the measurement of reflections 
from papers and other materials. This last instru¬ 
ment makes use of a photoelectric cell with a suitable 
magnifying system. 

The Foster Instrument Company is exhibiting 
at the Birmingham Section and, besides a complete 
range of automatic temperature controllers, will 
show a ‘Blackie Heat-Loss Gauge’. This last named 
instrument, it is claimed, is the only known 
instrument of its kind, and, since it is direotly 
calibrated in B.T.U’s / sq. ft. / H.R., it can be used 
even by unskilled operators. 

Thermometers reading to an extremely high degree 
of precision—for example, to tho nearest 0 -005° C.— 
for use in research and industrial work will also be 
among the exhibits at Olympia. 

Another noteworthy exhibit will be the projection 
microscope to be shown by Vickers, It is designed 
primarily for the purposes of metallography, and 
will doal with specimens up to 50 lb. in weight and 
enable magnifications varying from 3 to 5,000 
diameters to be obtained. The apparatus will, as 
desired, provide for visual observations, or take 
photomicrographs or project the images on to a 
screen for demonstration purposes. The Cooke 
optical comparator is designed for the quiok and 
accurate comparison of machine parts produced in 
quantities. It is intended to supersede the use of 
high and low limit gauges in works’ inspection depart¬ 
ments. A total magnification of 1,000 is achieved 
by means of a system of mechanical and optical 
levers, and a variation of 0-0001 in. from the standard 
can be detected. An instrument for observing the 
precise character of the movement of any rotating 
or oscillating port of a machine or apparatus is the 
‘Whidboume’ stroboscope. By means of this instru* 
ment—to tcCke one example—gear wheels can be 
observed in motion without having to- stop the 
machine. The observer, on looking through the 
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Stroboscope, sees the gear wheels apparently 
stationary, and can thus readily detect any defects. 
Analytical balances will be shown which, it is claimed, 
will at least equal, if not surpass, the corresponding 
foreign balances which were widely used until a few 
years ago. In these balances the beam is made of an 
alloy having a negligible coefficient of expansion. One 
Special balance has been designed for the estimation of 
moisture in tea, tobacco, flour and other materials. 

Of the various instruments and apparatus used for 
instructional purposes in schools and colleges, men¬ 
tion may bo made of the ‘Simplex’ ripple projector 
which throws on to a screen images of wave forms 
and motions, tho ripples being produced in a glass 
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trough by means of an electro-magnetic vibrator. 
This instrument enables experiments to be made 
showing, for example, the effect of sound in rooms 
and halls of various shapes. 

Of the numerous other exhibits that will be on 
view in the Scientific Instrument Section of the Fair 
we have space merely to mention the ‘Stormoguide*, 
an instrument designed to ‘forecast’ the weather, and 
two popular British-made cameras at low prices— 
one fitted with an anastigmat 3*5 lens at 76s., and 
tho other a 3J in. x 2$ in. box oaraera at 6s. 6i.~ 
the lowest priced camera, it is claimed, on the market. 

Altogether, tho visitor will find scientific exhibits 
of abundant interest at Olympia. 


Prevention of Roof Falls in Mines 


D URING the early years of the Safety in Minos 
Research Board in Great Britain, the staff 
recruited consisted almost exclusively of chemists 
with no actual mining experience. Their energies 
were directed towards chemical aspects of the safety 
problem, and in particular to the phenomena of 
explosions, a study which lends itself readily to 
laboratory investigation. Calamitous os gas or dust 
explosions may be, the reports of the Secretary for 
Mines show that they normally account for only 
about five per cent of the total fatal accidents 
occurring annually in tho coal mines of Great Britain, 
whereas the fatalities caused by falls of roof or sides 
account for approximately fifty per cent. Thus 
whilst explosions create most public interest in the 
safety of mines, falls of roof and sides cause by far 
the most casualties. 

The activities of the ‘Safety in Mines' movement 
have now been extended to include a co-ordinated 
research on the causes of falls of roof and their 
prevention. In consequence of tho great variation 
in mining conditions, these investigations are being 
carried out in all the important coalfields of Great 
Britain. They arc under the direct supervision of 
committees consisting of leading mining engineers in 
tho respective areas. Progress reports are circulated 


periodically. The North of England Institute of 
Mining Engineers (Support of Workings in Mines 
Committee) has just issued a pamphlet, “Safety in 
Bord and Pillar Whole Workings”, for free circula¬ 
tion among all concerned. The ‘bord and pillar’ 
method of mining, that is, dividing a coal seam into 
a system of large squares or blocks (‘pillars’) by first 
developing narrow roadways (called ‘bords’ and 
‘walls’) and afterwards extracting the coal loft in 
the ‘pillars’, is extensively adopted in the North¬ 
umberland and Durham coalfields. The factors 
involved in the movement of the ovorlying strata 
when driving the narrow roadways are discussed 
together with the best methods of controlling the 
roof movomonts. Measurements have shown that 
the rate of roof movement is greatest closely adjacent 
to the working face and, hence, the necessity of 
effectively supporting this critical area so as to 
reduce the danger of fracture of the roof with 
consequent falls is stressed by the Committee. 

In addition to the circulation of this pamphlet a 
cinematographic film has been made showing a 
system of coal-getting at a Northumberland oolliery 
where the methods of roof support advocated are 
now in use. This film is to bo exhibited throughout 
the northern coalfield. 


Fatigue Limit of Medium Carbon Steel 


I T has been known for come time that iron under¬ 
goes several smal 1 changes at temperatures 
between that of the room and say, 360° C. These 
changes can be detected by variations in several 
physical properties and also appear to have some 
influence on the mechanical properties of the material. 
So far, however, no attempt has been made to investi¬ 
gate any effect of these change points on the fatigue 
limit of the metal. A paper by Mr. J. W. Cuthbertson, 
read before the September meeting of the Iron and 
Steel Institute, endeavours with considerable success 
to fill this gap in our knowledge. He has shown that 
the fatigue limit of a medium carbon steel rises as 
the temperature is increased to about 90° C. It 
then falls very rapidly, and at 120° C. or thereabouts, 
is less than at room temperature, to what degree, 
however, is still unsettled. As the temperature is 
still further increased the fatigue limit rises again 
very rapidly and at about 190° 0. is some three tons 
per square inch higher than at room temperature. 
A second rapid drop then ensues, and a minimum 
occurs at about 220° 0 . followed by a further small 


rise. In an atmosphere of nitrogen the increase is 
progressive up to at any rate 360“ C., but in air the 
fatigue limit begins to fall when the temperature 
exceeds about 300° C. The marked depression 
around 120° C. particularly is an observation of very 
great interest. 

The paper, further, is of importance in connexion 
with the general measurement of fatigue limits. 
One method which has been suggested for their 
rapid determination is to plot the load deflection 
curve which, at first a straight line, shows a change 
in direction when the fatigue limit is attained. 
The method, however, has not been deemed com¬ 
pletely satisfactory since certain oases are known 
where the results have differed appreciably from 
those obtained in the normal long time tests. 

Mr. Cuthbertson has gone for to show that if this 
method is so modified that the load is steadily applied 
and is not increased suddenly, the results obtained 
are far more satisfactory, and as a practical test at 
any rate the method would appear to have very 
valuable applications. 




January 28, 1933 


NATURE 


141 


University and Educational Intelligence 

Cambridge. —Dr, G. Salt, research student of 
Gonville and Caius College, has boon elected as first 
holder of the Stringer fellowship, tenable at King’s 
College, which is open to graduate members and 
research students of the University whoso study and 
research fall within the fields of chemistry, experi¬ 
mental physics, or the chemistry or physiology of 
plant or animal life. Dr. Salt is a B.Sc. of the 
University of Alberta, and Sc.D. of Harvard Uni¬ 
versity. He was elected to a Royal Society Moseley 
Research Studentship in 1932. 


“What is General Science ?" An editorial on this 
question in the October number of the Progress of 
Education (Aryabhushan Press, Poona; monthly, 
12 annas) criticises the course proposed by the 
Acadomic Council of the University of Bombay in 
view of the inclusion in the matriculation syllabus 
of general science in place of the four alternative 
groups, physics and chemistry, botany and zoology, 
physiology and hygiene, and domestic science. The 
proposed course consists of only the elementary 
study of physics and chemistry, botany and zoology 
ami physiology and hygiene, and the article points 
out that whilst this is perhaps advantageous to thoso 
who will later specialise in science, it is ill-adapted 
to the professed object of the change in the syllabus, 
namely, to equip every student with that modicum 
of scientific knowledge which is indispensable for the 
intelligent appreciation of his material environment, 
a knowledge as necessary to-day as that of language, 
h sU>ry, or arithmetic. The scope of modern science 
and its applications is so vast that there cannot be 
at the matriculation stage the same general science 
for students with all sorts of environments and thero 
should be, it is suggested, a choice of several coursos 
which would include (a) for students in big cities— 
mainly physics and chemistry; (6) for those in rural 
areas—mainly agriculture and allied topics ; (c) for 
industrial areas—practical arts like weaving, wood 
or iron work, machine repairs, printing, moulding ; 
(d) for girls—domestic science ; (c) for all—science of 
health. After matriculation, the student should 
supplement this course until he has acquired such 
further knowledge of science as he will need, not as a 
specialist in science but as a man of culture. 

The problem of improving examination methods 
has received much more attention in the United 
States than in Great Britain, and the Carnegie 
Corporation has spent large amounts in recent yean? 
in devising objective tests in modem languages. It 
has now taken steps to further investigations in 
Great Britain, and, as a result of a private inter¬ 
national conference held in 1931 at Eastbourne, 
under the auspices of the Carnegie Corporation, the 
Carnegie Foundation, and the International Institute 
of Teachers College, Columbia University, five 
independent committees have been sot up, and 
promised a grant for three years, in England, Scot¬ 
land, France, Germany, and Switzerland, to investi¬ 
gate such problems connected with examination 
systems of the countries oonoemed as they deem 
desirable. The English “International Institute 
Examinations Enquiry" Committee is constituted as 
follows ;-—Sir Michael Sadler (chairman). Dr. P. B. 
Ballard, Dr. C. Delislo Bums, Prof. Cyril Burt, Sir 
Philip Hartog (director), Sir Percy Nunn, Prof. C. 


Spearman, and Prof. Godfrey H. Thomson (replacing 
the late Prof. Graham Wallas, who was an original 
member of the Committee). The Scottish Committee, 
which is a committee of the Scottish Council for 
Research in Education, is constituted as follows :— 
Prof. Godfrey H. Thomson (convener). Dr. William 
Boyd, Prof. James Drever, Mr. Thomas Henderson 
(honorary secretary), Mr. W. A. F. Hepburn, Dr. J. 
Mackie, Prof, W. W. McClelland, Dr. Robert Rusk, 
and Dr. J. C. Smith. The chairman of the French 
Committee is M. Desclos, Sous-Directeur, Office 
National des University et des Eooles Francises, 
Paris ; the chairman of the Gorman Committee is 
Prof. C. H. Becker, formerly Prussian Minister for 
Education, and the chairman of the Swiss Committee 
is Prof. A. Malohe, professor of pedagogy in the 
University of Geneva. 


Calendar of Nature Topics 

February Fill-dyke 

In western Europe, February is proverbially 
associated with flowing streams and a damp country¬ 
side. In the French Revolutionary Calendar of 1793, 
the period January 20-Fobruary 18 was the month 
‘Pluvidse’ or ‘rainy’, but even allowing for its short¬ 
ness, February is no rainier than January or March. 
The name ‘Fill-dyke’ may have originated from the 
melting of the January snows, but during the prosent 
century deep snow has been rare. The title is still 
justified, however, for in winter evaporation is 
negligible and the rains of December and January 
replenish the underground reservoirs and leave tlio 
soil in a water-logged condition. Thus the stroams 
are often at their highest in February and fall 
rapidly under the drying conditions of March. 

Tilling the Soil 

Writing in 1601, Mathew Stevenson in “The 
Twelve Moneths" says of February : “Now methinks 
I see the Husbandman dresso afresh his rusty plow¬ 
share to teare up the stiffor clay grotuids . . 
Although mechanical science has greatly improved 
the stiucture and design of cultivating implements, 
until quite recently all the major cultivations, whether 
by horse or tractor, were on the ago-old principles 
of the turning action of the plough or the shattering 
effect of the hoe. A new system is now being intro¬ 
duced and scientifically examined. Rotary tillage, 
the milling of the soil by revolving tines, instead of 
the bodily movement or disturbance by the drawn 
implement, is the most natural way in which the 
internal combustion engine can be directed to the 
comminution of the soil. Rotary cultivation iH gain¬ 
ing ground in small occupations, where it is employed 
as a substitute for the joint action of spade and 
rake ; but larger machines are being developed for 
full-scale cultivation, where thoy will do in one opera¬ 
tion the work of tractor plough and the cultivators 
and harrows which follow them. The aim of all 
cultivation should he, so far as possible, to let the 
weather do the work. Alternate wotting and 
drying, frost and thaw, have a wonderful mellowing 
effect on soil, and this greatly assists the formation 
of a seed-bed whether by the older or newer imple¬ 
ments. To foroe a tilth against the weather is an 
expensive operation and at best.only a makeshift; 
but in ease of need the rotary cultivator presents 
more opportunities in this direction than the tra¬ 
ditional implement. 




142 


NATURE 


January 28, 1933 


February i. Partridge Shooting Ends 

The close of the partridge shooting season is 
adjusted to avoid disturbance of the new season's 
crop of partridges, for during February the birds 
begin to pair. Indeed, pairing sometimes begins 
in January and may be delayed until March, but a 
mean date about mid-February justifies tho end of 
the legal open season. The courtship period is pro¬ 
longed, for eggs are scarcely to be expected until 
the beginning of May, and although there is an 
absence of tho elaborate plumage displays in which 
many game-birdB indulge, tho excitement of the 
occasion is expressed in challenges between cocks and 
continual ‘scrapping'. 

Frost and Shore Animals 

In February 1855, when Robert Chambers was in 
the chair, Hugh Miller described to the fellows of the 
Royal Physical Society of Edinburgh his experience 
of the result of “the late severe frost" upon the shore 
animals of the Firth of Forth. “The present intense 
frost, coincident at new moon with a stream tide, 
has killed many of the littoral shell-fish around our 
shores, and they now lie by thousands and tens of 
thousands along the beach. On the beach below 
Portobello, and for at least a mile on the western 
side of tho town, they are chiefly of two species— 
Solen ailiqua , or the edible spout-fish or razor-fish, 
and Mactra atvllorum , or tho fool's cockle, both of 
them molluscs which burrow in the sands above the 
low water mark of stream tides. The spout-fishes 
when first thrown ashore were carried away by pail 
and basketfuls by the poorer people, and yet of their 
shells enough remain, in the space of half a mile, to 
load several carts; but the fishes themselves, 
devoured by myriads of birds, chiefly gulls, have 
already disappeared. The Mactra, though they may 
be picked up in some places by basketfuls, are less 
abundant. . . . Their wholesale destruction by a 
frost, a few degrees more intense than is common in 
our climate, strikingly shows how simply, by slight 
changes of climate induced by physical causes, 
whole races of animals may become extinct. It 
exemplifies, too, how destruction may fall upon 
insulated species, while from some peculiarity of 
habitat, or hardiness of constitution, their conquerors 
escape. There are two species of Solon in the Firth, 
S. ailiqua and 8 . ensis ; but we have not seen, on the 
present oooasion, a single dead individual of the latter 
species ; and of at least four species of Maotra, 
Mactra stultorum seems alone to have suffered,” 
Later on, Hugh Miller found, in addition to these 
two species which at first were almost exclusively 
cast up, considerable numbers of smaller molluscs, 
amongst which Solen ensia was represented. Of the 
smaller fbrms Tellina fabula suffered most. 

Frost as an agent of death was apparently selective; 
but absence of knowledge about the relative numbers 
of different species living on the shore in question, 
made speculation hazardous. Hugh Miller was satis¬ 
fied, however, that “none of the molluscs killed in 
any considerable abundance by the present intense 
frost seem to bo truly arboreal species’*. 

Selective Mortality in Shore Waters due to Frost 

A recent example, in which successive annual 
populations have been compared, supplies the data 
whioh Miller looked. The early months of 1929 
brought a spell of exceedingly cold weather which 
was duly recorded in the temperature readings taken 


in the sea at the oyster beds of Blaokwater Estuary. 
The average temperature is lowest in mid-January, 
when for the years 1926-28 it reached slightly under 
4° C. The seashore differs from the open sea in that 
its water temperature shows little of the lag which 
throws tho minimum temperature of the ocean back 
into March, because of the readiness with which 
shallow waters cool and of the inflow in estuaries of 
chilled fresh water from the land. Therefore excep¬ 
tionally cold air temperatures were reflected over the 
oyster beds, so that in February 1929 a minimum 
water temperature of less than — l w C. was recorded. 
(See J. H. Orton and H. M. Lewis in J . Mar . BioL 
Asa., 17, 301-313 ; 1932 : and J. H. Orton in Acta 
Phcenologica, 1, 129-132; 1932.) 

The result was selective destruction of the molluscs 
associated with tho oyster beds. In 1928 the relative 
percentages, amongst 1,739 individuals, of three well- 
known species were : Urosalpinx cinerca 7 *8 per cent, 
Murex (Ocinebra) erinacea 41*2 per cent, Purpura 
(Nucclla) lapillus 51 per oent. After the groat frost in 
1929, the relative percentages were respectively :—1929 
—83 *4, 0 1, and 16*6, in a total of 1,184 individuals ; 
and in 1930—84*5, 0 1, and 15*4, in a total of 7,927 
individuals. There can bo little doubt that the 
mortality traceable in the Murex figures was due to 
the unusual conditions. Further, it was noted that 
on tho Whitstable oyster beds, where the sea-urchin 
Paammechinua miliaria was abundant in the years 
1920-28, so that Prof. Orton could obtain samples 
of five hundred individuals without difficulty, after 
the opening months of 1029 the species entirely 
disappeared on the shallower inshore grounds, whore 
the hydrographical conditions are similar to those 
over the Blackwater beds. But in small numbers 
the sea-urchin could still be obtained in the deeper 
off-shore waters. 


Societies and Academies 

London 

Royal Society, Jan. 19. C. N. Hinshelwood, E. A. 
Moelwyn-Hughes and A. C. Rolfe : The combina¬ 
tion of hydrogen and oxygen in a silver vessel. The 
reaction shows the characteristics of a surface reaction 
up to 700°. There is no sign of the development of 
reaction ohains in the gas. The inhibition of the gas 
reaction is attributed to the catalytic destruction at 
the silver-silver oxide surface of the active species 
whioh would normally propagate the chains. R. L. 
Smith-Rose : The electrical properties of soil for 
alternating currents ; with particular reference to 
radio-frequencies. The first part of this paper com¬ 
prises a summary of previous investigations of the 
conductivity and dielectric constant of soil at various 
frequencies from 60 cycles per seoond up to 200 
million cycles per second. The second part of the 
paper describes the application of a laboratory 
method for measuring these constants on samples of 
soil taken from selected sites at the National Physical 
Laboratory, Teddington, The conductivity varies 
from less than 10 A e.b.u. for dry soil, up to a value 
of approximately 10 s k.s.u. for normal moisture 
content. Corresponding values for the dielectric 
constant range from 2 or 3 for dry soil up to about 
20 for moist soil at high radio frequencies. Measure¬ 
ments on a number of samples of soil taken at 
random from several other sites are included, and 
show that both the normal moisture content and the 
conductivity can have values which are appreciably 
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higher than those experienced at Teddington. The | 
paper concludes with a brief discussion of the pene- 
tration of radio-frequency currents in the earth, and 
the effective depth of penetration has been calcu¬ 
lated in some instances. C. B. O. Mohr and F. H. 
Niooix : (1) Inelastic electron scattering in gases. The 
angular distribution of inelastically scattered electrons 
has been investigated in helium, argon and mercury 
vapour for the angular range between 20° and 160°. 
The scattered electrons of different eneigios wen* 
sorted out by a uniform radial electrostatic field. 
The results suggest that the problem of the scattering 
of electrons by atoms is not so serious as might bo 
expected from a consideration of the various com¬ 
plicating processes which are involved, and that in 
the explanation of the observed results for the elastic 
and inelastic scattering of electrons by the heavier 
atoms, it is merely the ‘size* of the atom which is 
of fundamental importance. (2) The large angle scatter¬ 
ing of electrons in gases (2), With an apparatus ; 
described in a previous paper the angular distri¬ 
butions of scattered electrons have been measured 
to 160 for 30-160-volt electrons. The elastic scatter¬ 
ing has been investigated in hydrogen, carbon 
dioxide, nitrogen, noon, methane, hydrogen sulphide, 
and phosphine, while the inelastic scattering has also 
boon measured in the first four gases. The diffraction . 
maxima and minima which appear in the inelastic ; 
angular distributions are closely similar to those 
obtained for the elastic scattering. The curves for ; 
the elastic scattering show a gradual chango in form 1 
for successive elements in the periodic table. The \ 
general shape of the experimental curves for the ; 
clastic and inelastic scattering is qualitatively I 
accounted for, with the aid of a simple picture i 
involving merely the ‘size’ of the atom. 

Paris 

Academy of Sciences, Dec. 5 (195, 1049-1112 ; 
1932). L. Cayeux : The modeH of existence of | 
glauconite in limestone. A discussion of the relation i 
between the prosonco of glauconite and Foram ini fern I 
in limestone. Edm. Sergent, A. Donatien, 

L Parrot and F. Lestoquard. The experimental ; 
■suppression of sexual reproduction in Theileria j 
dispar . In this organism, which by the artificial 
means of blood transfusion is perpetuated by schizo- 
gonic multiplication, the soxuality disappears. Ah a 
practical consequence, a benign virus of theileriosis 
can be used as a vaccine without creating carriers of 
dangerous germs. Bertrand Gambikr : The inter¬ 
section of two plane algebraical curves, Jacques 
Djcvisme : A quasi-Euclidian space of three dimen- i 
Nious connected with P. Humbert’s equation. Maurice 
f iifiVREY: Complements to a preceding note on 
systems of the parabolic type : problems with non¬ 
linear limits. Ed. and G. Guillaume : The definition 
nf the unit of value. Ren6 Lucas : The diffraction j 
°f light by elastic waves. G. A. Beauvais : The total i 
reflection of Hertzian waves. Experimental study of j 
tho reflection of Hertzian waves (18 cm. wave-length) j 
by a paraffin wax prism. Max Moranp and A. j 
H autot, The fine structure of the carbon line K a . j 
fhe line is complex and contains at least two com- j 
ponents: the approximate distance of the two \ 
components is 0-6 A. Adrien Karl : The analysis 
primary radioactive minerals. The method is 
based on die treatment at 500°-65G°C. with carbonyl 
chloride, thus removing metals forming volatile 
'‘blondes. Jean Galibourg : Certain singularities of 
the extension curves of steels at high temperatures. 


P. Vallet : Study of the decomposition of some 
complex platinum compounds at progressively in¬ 
creasing temperatures. Experiments on the reduction 
of chlorplatinic acid and its salts, with tho view of 
preparing finely divided platinum at the lowest 
possible temperature. A. Perrkt and A. M. 
Krawczyn&ki. The action of some organo-mercury 
compounds on solutions of hexamothyleno - tetramine, 
R. Sutra : The ocetolysis of starch. P. Carre and 
D. Ltbermann. The mechanism of the reaction of 
phosphorus pentaohloride on neutral alkyl sulphites. 
The primary reaction gives phoaphoryl chloride, alkyl 
chloride and the chloride AOSOC1, where A is the 
alkyl group. Four secondary redactions may occur, 
depending on the tomperaturo. Ch, Pr£vost. A 
colouring matter dorived from tripropynyicarbinol. 
Hubert Ckrf : Researches on the nitre-aminos. 
Aur£lzo Cooco : A new method of animation of 
organic compounds. Paul Gaubert. The rotation 
of crystals floating on the surface of liquids. H. 
Laootala and Ch. Couohet. The tectonic on the 
French Congo. Louis Menoaud : The structure of 
the Cantabrian chain. P. Russo : Tho tectonic 
significance of the folds with reference to the Eocene 
to the oast of Kasbah Tadla (Central Morocco). 
Albert dk Lapparent : The neighbourhood of 
Bauduen (Var). Francis Ruellan : A bank of 
shingle and a fossil sea floor in tho cliffs of Trez- 
Bihan at Telgruc (Finist&re). G. Grenet : The 
geothermic gradient in Limagne. Advantage was 
taken of a 200 metro boring to measure the tem¬ 
peratures at a depth of 192 metres and at tho ground 
level. The results were in good agreement with the 
earlier observations of Machollos, confirming the 
view that the geothermic gradient is of the order of 
14 metres over tho greater part of the Limagne, A. 
Savornin : Some measurements of magnetic anoma¬ 
lies at Madagascar. Data are given for 23 stations : 
the observations were made in May and June, 1932. 
L. J. and F. Mbrcier : A new method of preparing 
rnarrubiine. A simplification of Gordin * method of 
extraction from the plant, yielding a crystalline) pro¬ 
duct melting at 3 n C. higher than Gordin’s produot. 
Em. MiiBGB : The anabiosis and revitalisation of 
wheat embryos. Alexandre LipsohUtz : New 
researches on the transplantation of ovaries pre¬ 
served outside the orgauisrn. An ovary, isolated and 
kopt at 12°-18 lJ C, for eleven tlayw, has survived as 
on intraronal graft for two years : another driod 
before transplantation, after losing about 40 per cent 
of its weight, has survived as an intraronal graft for 
30 months. P. Ckevby : The nature of tho influence 
exercised by tho inundated forest of the Grand Lac 
of Cambogia on the velocity of growth of fishes. 
Mlle. Yvonne Garreau : The oxidation products 
of levuloso by ammoniacal copper carbonate and 
atmospheric oxygen, in dilute solution, pH — 7, and 
at tho ordinary temperature. Oxalic acid and 
oxymethyl-4-imidazol were identified among the 
oxidation products, A. Rochadc, P. Sedallian and 
Mme. Clavel : Inhibiting properties towards A 
paratyphic, shpwn in paratyphio cultures. 

Geneva 

Society of Physics and Natural History, Nov. 3. G. 
Tieroy and P. Berger : Note on aerological sound¬ 
ings and the wind gradient in Switzerland. Pilot 
balloons give very uncertain results. The theoretical 
equation for the vertioal movement of pilot balloons 
shows that the upward velocity of the balloon is 
continually varying, starting from the ground. The 
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velocity of the wind theoretically calculated and 
baaed on good observations in the mountains 
corresponds better with the true wind velocity. 
Q. Gutzbit and R. Monnter : The utilisation of 
some azo derivatives of oxyquinoline as reagents in 
qualitative analysis. In a preliminary study, the 
authors describe the spot colour reactions of the 
cations of the heavy metals with several azo deriva¬ 
tives of oxyquinoline. The presence of a sulpho 
group in the substituted molecule makes the colour 
reactions more clear. H. Laqotala : The strati- 
graphical study of the Mindouli-Minos region. The 
author makes clear the stratigraphical complexity of 
this part of the French Congo, due to numerous 
faults leading to repetition of facies. J. Weigle : 
Dispersion in the Hertzian domain. Experiments 
show indubitably that polarised molecules dissolved 
in a viscous medium associate in part to form large 
groups in the solvent. Certain X-ray measurements 
had suggested this arrangement, but the full proof 
hod been lacking up to the present. 


Forthcoming Events 

Monday, Jan. 30 

Koyal Geographical Society, at 5.30.—(Geographical 
Film).—Lieut .-Commander J. L. F. Hunt: “The Sahara 
anti the Tvory Coast’'. 


Wednesday, Feb. 1 

Lnivkhmity College, London, at 5.30. - K. Ryde : 
“The Reference Library of a Modem Town and What 
it Can do for You”. 


Thursday, Feb. 2 

University College, London, at 5.30.—(Newmarch 
Lectures in Statistics).—Dr. L. J. Comrio: “Modem 
Methods of Calculation” (suoreeding lectures oa Feb. 9. 
16. 23. March 2 and ft). 


Official Publications Received 

ttKRAT Britain and Ireland 

The Quarterly Journal of thp Geological Society of London. Vol. 
HA Part 4 (second half), No. 352 (second half), December 20th. Pp. 
711~0l6 + plates 47 -62. (London : Longmans, Green and Co., Ltd.) 
7a. fld. 

Quarterly Journal of the Royal Meteorological Society. Vol. 50, 
No. 248, January. Pp. 04. (London : Edward Stanford, Ltd.) 7a. fld. 

The Slaughter-House Problem ; being the eleventh Benjamin Ward 
Richardson Memorial Lecture delivered before the Moden Abattoir 
Society at the Royal Sanitary Institute on November 80th, 1032. By 
T. Topping. Pp. 16. (London : Model Abattoir Society.) 

Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society, Edited Ey H. Mutiro fox. Vol. 8, No. l, 
January. Pp. 105. (London : Cambridge University Press.) 12a. fld. 
net. 

The Proceedings of the Physical Society. Vol. 46, Part l, No. 240. 
January 1. Pp. lv + 138. (London: Physical Society.) 7a.net. 

Medical Research Council. Special Report Series, No. 170 : Third 
Report of the Miners’ Nystagmus Committee. Pp. 30. (London : 
H.M. Stationery Office.) 9d. net. 

Transactions of the Royal Society of Edinburgh. Vol. 57, Part 2, 
No. 14 : Submarine Faulting In Kimmerldglan Times—East Suther¬ 
land. By ProL E, B. Bailey and Dr. J. Weir. Pp. 429-107 + 3 plates. 
6a. Vol. 67, Part 2, No. 15 : Development and Probable Evolution 
Of the Suctorial Disc In the Tadpoles of Ham ajgkam Gunther. By 
Dr, Sunder Lai If ora. Pp. 40P-47JJ + 1 plate, la. Vol. 67, Part 2, 
No. 16 : The Innervation of the Uterus. By Dr. Amy M. Fleming. 
Pp. 473-400 + 4 plates. 4a. Vol. 57, Part 2, No. 17 : Contributions 
to the Study of the Old Red Sandstone Flora of Scotland. 8 : On’ 
AHhrostlgma, Psilophyton. and some associated Plant-ftemalun from 
the Strathmore Beds of trie Caledonian Lower Old Red Sandstone. 
By l>r. \Y. If, Lang. Pp. 401-621 + 4 plates. 6a. Od. (Edinburgh : 
Robert Grant and Son; London ; Williams and Norgate, Ltd.) 

Amgueddfa Genedlaetho 1 Cymru: National Museum of Wales. 
Twenty-tttth Annual Report, 1031-32, presented by the Council to 
the Court of Governors on the 26th October, 1932, Pp. 44+5 plates. 

^The*Journal or the Institution of Electrical Engineers. Edited by 
P. F. Rowell, Vol. 72, No. 433, January. Pp. 92+xxU. (London: 
K. and F. N. Spoil, Ltd.) 10*. 6d. 


OTHBX COVNTRIM 

Indian Lac Research Institute, Annual Report far the Year 1st 
April, 1931. to 81st March, 1932. Pp. 44. Bulletin No. 10: The 
Influence of Orplment in Shellac on the Protective Properties of the 
Varnish. By M, Ranges wand. Pp* 8. 8 annas. (Nankum, Ranohi.) 

Publications of the Dominion Observatory, Ottawa. Vol. 10: 
Bibliography of Seismology. No. 15: July, August, September, 1982. 
By Ernest A. Hodgson, Pp. 247-261. (Ottawa: F. A. A eland.) 
25 cents. 

Indian Forest Records. Vol. 16. Part A: Provisional Volume 
Tables and Diameter Growth Curve for Somal (Rombax roslaborlcnm 
DC.) In the Central Provinces. By lahwar Das Mahendru. Pp. U+6. 
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Petroleum Technology and Chemical Industry 

I F we survey the oourse of evolution of petroleum 
technology, particularly as it concerns the 
treatment, refining and utilisation of crude oil and 
its products, it is an impressive fact that despite a 
magnitude of growth and ramifications of the 
industry it supports in modem life, equally an 
obvious dependence throughout on the functions 
of certain applied major sciences, it has long main¬ 
tained, outwardly at all events, a remarkable 
measure of autonomy. No one ever seriously 
suggested, because chemistry and physics, 
for example, enter largely into the technique of 
manufacture of innumerable products from the 
raw material, that this technology is ipso facto an 
offspring of co-ordinated influences of these or any 
other sciences. On the contrary, oil technology 
has grown in an almost unique fashion. It has 
been urged by an overwhelming but universal 
impulse. It has rapidly strengthened from an 
innate knowledge of its inherent power as a world 
force, casually absorbing, but diligently applying, 
just those established principles of appropriate 
natural science as would meet its needs. It has 
known few of the struggles of just as important, 
but none tho less subservient, industrial techno¬ 
logies. 

No one science nor the more mundane interests 
of international, economic and political life, which 
petroleum has profoundly influenced in latter 
years, can legitimately claim any fundamental 
control over the technology even now. There are 
signs, however, that this order of things is destined 
to change, if indeed tho change is not now actually 
taking plaoe. 

In a welter of conflicting difficulties through 
which the industry has been and still is passing, 
oertain facts stand out as pre-eminent in any con¬ 
sideration of the situation. Over-production, not 
only of crude oil but also of many of its produots ; 
waste ; curtailed consumption ; increasing com¬ 
petition with commodities serving similar purposes 
but derived from different raw materials; vicis¬ 
situdes of current international commerce; all 
these combine to create within the industry an 
acute self-consciousness of stifled activity, probably 
for the first time in its history. The repercussions 
of this have not been without their corresponding 
reaction on the technology. No one can really see 
far ahead with precision. Even the oonvictions of 
those who profess to know carry little more than 
temporary weight, since they seem to lack firm 
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and definite foundation in a much disturbed 
ground. 

Into this bewildering maze of circumstances 
there has been flung, with considerable force 
recently, the challenge of synthetic oil from 
hydrogenation process. What is the significance 
of this incursion ? It is inconceivable, aside from 
all economic argument, that this factor in the 
situation can be other than one to be seriously 
reckoned with ; it is disturbing even now ; it is 
bound to be formidable ultimately in the petroleum 
industry, and to have far-reaching consequences 
on the technical operations involved therein. 

The history of chemical industry is rich in 
examples of new processes in which the established 
commercial success was achieved among the ruins 
of discarded doubts and scepticisms at the outset. 
Hydrogenation is a long-tried process ; it has, as 
a technical procedure, been brought to a high 
state of efficiency. It is chemical engineering at 
its best. Oil production from coal, whether by 
this or by any other means is, and must inevitably 
be, on whatever scale achieved, a product of 
chemical industry. To this extent, the product 
differs fundamentally from anything realised by 
the petroleum industry. 

The coal industry per se is non-existent in the 
same sense in which we contemplate and assess 
the activities of the oil industry to-day. It dis¬ 
carded individuality long ago in favour of second¬ 
hand recognition through the medium of dependent 
products such as gas, coal-tar, dyes and allied 
substances, the enormous developments of which 
not only built up relevant commercial activities, 
but also have contributed more to the growth of 
chemical industry as a whole than probably any 
other branch of it. Hydrogenated coal-oil when it 
arrives as an accepted economic commodity will 
simply add another weapon to the already powerful 
array of forces which chemistry commands in the 
sway of modem civilisation. 

The moral to the petroleum industry in general, 
and to tho technology in particular, is surely 
obvious. There has for long boon the broadest 
possible overlap between research within the 
petroleum and chemical industries, at least as 
technically interpreted, and where basic sub¬ 
stances common to both have been involved. 
Research, temporarily retarded as it may have 
been by prevalent conditions, has none the less 
• forged ahead in chemical industry, as keenly 
animated as ever by the desire to conquer fresh 
fields and produce new outlets for natural 


resources at the present time only partially or 
extravagantly exploited. The trend of petroleum 
technology, if it is to compete with the incidence 
of an independent and biased chemical industry, 
must, apart from the actual winning of oil, inevit¬ 
ably lead in the direction of finding now and 
extended uses for its raw material and basic 
products. 

It is insufficient to point to a succession of 
highly refined products of crude oil such as 
petroleum, paraffin, lubricating and fuel oils, wax 
and asphaltic bitumen—the high standard of 
production of which to-day is freely acknowledged 
—as though these represent monuments to final 
achievement. There can be no such finality, and 
research must aim far beyond the mere improve¬ 
ment of technique of production, the multiplicity 
of types and qualities of distillates, and the goal 
of supplying markets with what they have been 
accustomed. 

In point of faot, the domain of petroleum 
technology is no longer inviolable ; and if it does 
not of its own initiative expand actively into tho 
realm of chemical industry, then assuredly will 
the latter gradually stretch the tide-mark of over¬ 
lap until the merger is complete. 

Petroleum, like coal, is a wasting asset. It is 
no longer the prerogative of the oil industry alone 
and, as a natural resource still possessing immense 
latent possibilities of more efficient development, 
it must come into line with other basic raw 
materials and be subject to that vigorous inde¬ 
pendent investigation which is afforded by intensive 
chemical research. Only in this way will it avoid 
Homo of the calamitous happenings which have led 
to the acute problems of efficient coal exploitation 
and utilisation, for which, it is to be noted, 
chemical industry has gone a long way to find a 
practical and economic solution. H. B. M. 


Age of Retirement in India 

NDER the title “The Fifty-five Year Rule", 
the November issue of the Indian monthly, 
Current Science , contains a long leading article 
advocating the abolition of retirement from educa¬ 
tional posts at the age of fifty-five, as is now com¬ 
pulsory under the fundamental rules, and the 
raising of the ago limit to sixty years in the first 
instance, or making such appointments for life* 
We have read the article with some surprise, sinoe 
we are convinced that the ooneensus of opinion of 
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those engaged in educational work in Great Britain 
regards the comparatively recent introduction of 
the Universities’ Superannuation Scheme with its 
corollary, a compulsory age of retirement, as a 
distinct contribution both to the efficiency of the 
universities and of the schools. 

Although it is not uncommon for men of mature 
age to make valuable direct contributions to know¬ 
ledge, there is no doubt that with increasing years 
their teaching, whether it be in the school class 
room or the university lecture theatre, tends to 
become stereotyped and lacking in inspiration. 
Furthermore, they show less and less inclination 
to initiate young students into the methods of 
research, although they themselves may continue 
to be actively engaged therein. A not unimportant 
feature of the superannuation scheme has been to 
accelerate the promotion of the younger men and 
so stimulate employment. So far as we can 
gather, the main objection to compulsory retire¬ 
ment is that it deprives the university of the ser¬ 
vices of men of mature experience, but we doubt 
if this is actually so in practice. It is now almost 
invariably the custom to confer upon the retiring 
professor the title of emeritus, which is recognised 
as carrying with it the right to laboratory accommo¬ 
dation in his old department, a privilege of which 
advantage is frequently taken. 

The writer of the article in Current Science appears 
to bo under the impression that professorships in 
European universities are life appointments. As 
a matter of fact, there remain a few professorships 
in Scottish Universities and at Oxford and Cam¬ 
bridge where a definite age of retirement has not 
been assigned, but as these fall vacant the general 
practioe of retirement at sixty is being adopted. 
It is true that the German universities do not fix 
a date for retirement, but in that country a pro¬ 
fessor’s pension is the same as his salary, and conse¬ 
quently there is not the same temptation as there 
is in Great Britain and in India to continue in 
office after effective service can be rendered. 

It is suggested in the article that, as the result 
of the great advances made in preventive medicine, 
retirement at the early age of fifty-five is no longer 
necessary in India. Whilst the increased security 
of life in the East might be used as an argument for 
raising the retiring age to sixty, we doubt whether 
this is actually the case. Climate cannot be altered. 
The Indian matures much earlier than the European 
and he ages correspondingly earlier, so that as a 
general rule the present retiring age seems to be 
comparable to that prescribed in England. 


It is pointed out in the article that though the 
Government has decided to terminate the services 
of professors and others in the educational service 
at fifty-five years of age, this is not the practice in 
the judiciary or administrative posts of cabinet 
rank. Though this suggests unjust inequality of 
treatment, we think the conditions are different in 
the two groups. One of the main essentials for 
success in education is originality, a gift more 
common in youth than in age; this qualification is 
scarcely required on the Bench. In the field of 
higher administration we note a growing tendency 
to find room for the younger men, and we think 
this is likely to increase in the future. 

While we agree with the view expressed in the 
article that a man is not necessarily disqualified 
physically or mentally for further useful service in 
India when he reaches the age of fifty-five, we 
believe it is not usually desirable for Europeans to 
remain at work in that country beyond that age. 
If, however, a university finds it to the advantage 
of a department to retain a teacher after the age 
of fifty-five, a man who is still active at that age 
ought to be able to expect to have his period of 
service extended to the age of sixty. It is the 
practioe in some educational institutions to make 
these extensions by one year at a time, and we 
suggest that if the universities could extend the 
services by such a period, not exceeding five years 
in all, after considering the merits of each oase, 
there could be little cause of complaint. 


Evolution and Mechanism of Hearing 

Hearing in Man and Animals. By R, T. Beatty. 
Pp. xi4-227. (London : G. Bell and Sons, Ltd., 
1932.) 12tf. net. 

HE study of the evolution of the sense-organs 
has a fascination for the general reader as 
well as the scientific worker. Our knowledge of 
the world around us is dependent on the reaction 
between various forms of physical energy and the 
appropriate sense organs. Some of the latter, such 
as touch, smell, taste and sight, are common to all 
vertebrates and are found in much lower forms of 
life, but hearing is relatively uncommon and may 
be regarded as a ‘recent’ development. In many 
of the lower forms of life, for example, in insects 
and fishes, the sense of hearing is either entirely 
absent or exists in a most rudimentary form. 

For its proper understanding, audition requires 
a knowledge of anatomy, physiology, physics and 
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psychology. Specialists working in one or other 
of these sciences clearly have difficulty in following 
developments in the others. This tendency has 
resulted in the accumulation of a large mass of 
detailed and highly specialised information which 
is not easily accessible or intelligible to workers in 
a different scientific branch of the subject. The 
need has long been felt that such information 
should be collected and correlated. 

The first important step to this end was made 
by the Physical Society in its published discussions 
on “Audition” and “Vision”. In these publica¬ 
tions the work of physiologists, physicists and 
psychologists is collected under the same cover. 
But this is not sufficient. A further important 
step is still required, namely, to present the 
collected data in the form of a connected whole, 
written in a language which all can understand. 
This work has been carried out in a remarkably 
efficient manner by Dr. R. T. Beatty in the work 
under notice. Here one may read for the first 
time, in clearly expressed terms, a coherent 
description of fascinating researches in widely 
different fields of science. 

In the preface, the purpose of the book is 
stated “to convey in plain terms to the general 
reader a connected account of the phenomena of 
audition in living creatures, and of the various 
mechanisms by which animals are made sensitive 
to the range of sounds which is important for their 
welfare”. I>r. Beatty has fulfilled his purpose in a 
very satisfactory manner. The literary style is 
delightful and the information contained in the 
book will be satisfying and instructive not only to 
the general reader, to whom it is primarily ad¬ 
dressed, but also to a wide range of scientific 
workers, teachers and research workers. The two- 
page list of acknowledgments at the beginning of 
the book is in itself interesting, indicating as it 
does the wide field over which the author has 
collected his material. This is further supported 
by the comprehensive list of references at the end 
of each chapter of the book. 

The opening chapter gives a detailed descrip¬ 
tion of the human ear and the functions of the 
various parts. The function of the chain of ossicles 
in the middle ear is particularly interesting as it 
involves a principle frequently occurring in 
technical acoustics. The flexible diaphragm, the 
ear drum, receives sound energy from the sur¬ 
rounding air and transmits it to the liquid-filled 
cochlea. The efficient transmission of this energy 
from a relatively light and yielding medium to a 
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heavy, resistant fluid, requires the intermediary of 
a mechanical transformer, a lever, having the 
correct lever ratio. This is provided by the chain 
of bones. 

One of the most fascinating chapters of the 
book is that which describes the evolution of the 
ear. Commencing with the primitive auditory 
mechanisms in fisheB, evolutionary growth is 
traced through amphibians, reptiles and birds, to 
mammals. A later chapter of equal interest deals 
particularly with hearing in animals. These 
chapters abound with new and interesting informa¬ 
tion. For example, the ears of insects are never 
found on the head. The external ear, which takes 
the form of a stretohed membrane covering an 
opening in the exterior shell of the insect, may be 
placed in some cases on the thorax, or the abdomen, 
or, as in grasshoppers and crickets, just below the 
knee-joint of the forelegs. Cases are recorded in 
which the external hairs of insects play a part in 
the reception of sound, and certain types of cater¬ 
pillar respond to the human voice by suddenly 
raising the front part of the body. 

Dr. Beatty explodes a few time-honoured beliefs. 
Fishermen should note, in spite of Isaac Walton’s 
statements to the contrary, that fish cannot hear 
air-bome sounds. The angler is at last released 
from bondage and he may now converse freely 
whilst plying his rod. The sounds produced by 
his boots, knocking against the hull of the boat 
or tramping on the river bank, are on the contrary 
conveyed readily to the fish’s auditory apparatus 
with disastrous results to the catch ! It is a little 
disappointing to learn that snakes are deaf to 
air-home sounds and that the piping of the snake 
charmer charms only the audience. Dogs, on the 
other hand, are extremely sensitive to sounds. 
Pavlov’s experiments indicate that they have & 
sense of absolute pitch which considerably sur¬ 
passes that of human beings. Furthermore, their 
frequency range of audibility is much greater, 
extending from very low sub-audible (that is, to 
human ears) to supersonic frequencies. Experi¬ 
ments reveal also that they can readily discriminate 
between the pitch of two tones only a quarter of 
a semi-tone apart. Such remarkable observations 
on the dog’s auditory apparatus have led to the 
suggestion that hearing in man is on the down¬ 
ward grade, not due to imperfection in the ear, 
but from defect of nerve connexions in the brain. 
“We must remember that man stands alone in 
the animal kingdom in his power to interpret 
speech, and that large cortical areas have been 
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given over for that purpose, no doubt at the 
expense of the perception of subtle variations in 
pitch and rhythm which is so clearly manifest in 
the case of the dog”. 

A short but interesting chapter deals with the 
happenings in the human brain when the nerve 
endings in the cochlea are stimulated by an 
external sound. The nerve impulse is relayed 
from one station to another until it reaches the 
‘conscious’ part of the brain. These relay stations 
not only pass on information to the brain but also 
inform other nerve centres which control the 
automatic reflex movements of the eye and other 
parts of the body. At its maximum sensitiveness, 
the ear can respond to a sound intensity of 10'* 
microwatt per square centimetre, a quantity of 
the same magnitude as light from a candle at a 
distance of eight miles, assuming perfectly trans¬ 
parent air. The ear is a more efficient receptor 
than the eye. 

Two chapters are devoted to the study of theories 
of hearing. Although the resonance theory holds 
the field, there are still many discrepancies in 
detail which require further investigation. In¬ 
teresting experiments on animals are described in 
which degeneration of certain parts of the organ 
of Corti over a limited region is produced by a 
long-continued tone. Pavlov’s experiments on 
dogs and Held’s work on guinea pigs show that 
surgical operations in which a small portion of the 
cochlea is destroyed, result in localised deafness 
the frequency range of which depends on the point 
of operation. 

The book concludes with three interesting 
chapters on music, noise and defects of hearing. 
The ohapter on music, dealing as it does with 
origins, in respect of style and subject matter, 
would form a fitting chapter in Wells's “Outline* 
of History”. The treatment of noise is essentially 
modem, bringing the reader into touch with the 
special problems of civilisation, with its roar of 
machinery and traffic. The effects of noise on 
working power and on the nervous system are 
examined critically, and an estimate is made of 
the ‘oost’ of noise. The final chapter on defects 
of hearing appropriately follows the chapter on 
noise. 

Dr. Beatty deserves unqualified congratulation 
on his success in producing this excellent book on 
hearing. It is well written, well illustrated and 
well reproduced. Readers will look forward to 
a companion volume on “Sight in Man and 
Animals”. 


The Spiders of Denmark 

The Biology of Spiders: with Especial Reference 
to the Danish Fauna . By E. Nielsen. Vol. 1. 
Pp. 248 + 32 plates. Vol. 2. Pp. 724 -+■ 5 plates. 
(Copenhagen : Levin and Munksgaard; Lon¬ 
don : Williams and Norgate, Ltd., 1932.) 30s. 

r I v HIS substantial work is a record of observa- 
A tions of the habits of Danish spiders, and 
appears in a somewhat unusual form. The full 
accounts are contained in the second volume, 
written in Danish and fully illustrated; the first 
volume is a slightly condensed translation, almost 
without illustrations save for a collection of 
plates at the end. Thus the first volume forms 
an English guide to the second. The Danish 
preface is dated May 1, 1928, and the English 
preface September 1,1931, so that the first volume 
includes some recent observations not contained 
in the second. On the other hand, the very 
complete Danish account of the structure of 
spiders is omitted from the English volume. 

Part I of this work is a general account of the 
life history of spiders ; Part II records the author’s 
observations on the individual species, arranged 
according to Simon’s classification. It is unfortu¬ 
nate that the book was written just too soon to 
adopt the system contained in Prof. Petrunke- 
vitch’s “Systema Aranearum”, as it may lead to 
a tendency to perpetuate Simon’s now obsolescent 
method. 

The observations consist chiefly in descriptions 
of the webs, the cocoons, and the feeding and 
mating habits. It would not be possible to study 
spiders as long and as carefully as Mr. Nielsen 
has done without breaking new ground, and there 
is much that is new in this work. The most 
striking is undoubtedly the careful account of the 
separate functions of the claws and tufts of ‘hair’ 
on a spider’s foot as it grasps a silk thread or 
runs over a web. The author describes how the 
set of the claws gives a twist to the thread, and 
how the hair-tuft forms a springy pad which 
detaches the claw as the spider runs—a very careful 
analysis of a process which is unexpectedly 
elaborate. A .large section of the work, Part III,* 
deals with the parasites of spidera. Mr. Nielsen 
writes of these with the authority of a specialist, 
and this account of his work is extremely weloome. 
Other features which will be of interest to English 
readers are his descriptions of the triangle-spider, 
HyptioUS) and the water-spider, Argyrvneta, of 
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the burrowing wolf-spiders, and of the temporary 
egg-teeth on the palpi of Zilla, which help the 
young to burst the egg-membrane. 

The author is a skilled photographer and the 
work contains more than four hundred repro¬ 
ductions of his work of quite outstanding merit. 
Photographs of spiders are never easy to obtain 
and there is no other book known to us in which 
the photographs approach the excellence of those 
used to illustrate these volumes. 

Mr. Nielsen is content to describe what he has 
seen, and his book would more accurately be 
described as a natural history than a biology. 
There is very little discussion of the general 
significance or broader aspects of the facts observed, 
save for some careful analyses of various cocoons. 
Indeed a blemish on the work is the naive way 
in which the author endows spiders with mental 
attributes. He describes a female Agehna, as 
‘Very affectionate”, and says that young wolf- 
spiders can cling to their mother’s back, “being 
from birth acquainted with the laws of inertia”. 

The second volume ends with a list of Danish 
spiders, and a supplement to this in the first 
volume brings the total to 372 species. About 
four-fifths of these are also British. This is a 
valuable addition to the book, and makes Den¬ 
mark more fortunate than England, for no list 
of British spiders has appeared for more than 
thirty years. Both the author and his publishers 
may thus be congratulated on the production of 
a most acceptable book. T. H. S. 


Diphtheria 

Diphtheria , Past and Present: its JEtiology , Dis¬ 
tribution, Transmission and Prevention. By 
Dr. J. Graham Forbes. Pp. xx + 832. (London: 
John Bale, Sons, and Danielsson, Ltd., 1932.) 
45a. net. 

IPHTHERIA is one of the best understood 
human bacterial diseases and its study has 
enriched bacteriology with several ideas of prime 
importance. The isolation of the bacillus by Loeffler 
(1884) provided a means of precise diagnosis : the 
discovery of antitoxin by Behring (1890) opened 
up an entirely new field in prevention and therapy. 
Theobald Smith (1907) saw the possibility of 
making people immune by the inoculation of 
toxin : Schick (1908) made this practicable by 
devising his simple test for individual immunity. 
Diphtheria is also the disease in which it was 


first shown that the lesions could be produced by 
toxin without the bacilli and in which the possi¬ 
bility of becoming immune by subinfection without 
any actual illness was first clearly recognised. 

Pathologist, bacteriologist and hygienist there¬ 
fore all know a great deal about the diphtheria 
bacillus and what it does, which is set out in the 
monograph pu blished by the Medical Research 
Council in 1923. Since almost anyone can be 
deliberately immunised (nowadays with toxoid- 
antitoxin mixtures) and scarcely any patients will 
die if they arc given antitoxin at the outset, it 
seems that the disease might well be abolished 
altogether if practical hygiene and medicine were 
a sufficiently accurate reflection of bacteriological 
knowledge. In fact, children still catch diphtheria 
and a proportion of them still die of it, and Dr. 
Forbes’s book consists of a very detailed account 
of the occurrence of the disease, what has been 
done in the way of prevention and what we may 
hope to achieve in the future. It seems clear 
from his account that the failure to get rid of 
diphtheria is due almost entirely to difficulties 
in practical application rather than to imper¬ 
fections in knowledge. 

The book is a voluminous expansion of the 
Milroy Lectures of 1929 and consists almost 
wholly of facts and figures; we could wish that 
Dr. Forbes had not been so sparing of commentary. 
It is, however, cheering to find that the intensive 
campaign of immunisation started by Park in 
New York in 1913 is at last having an effect on 
the diphtheria death-rate sufficient to satisfy the 
statisticians—“unfeeling men” as the late Sir 
Frederick Andrewes calls them in his preface. 


Surface Catalysis 

Von Davy nnd Dobereiner bis Deacon : ein halbes 
Jahrkundert Qrenzftdckenkatalyse. Von A. 
Mittasch und E. Theis. Pp. 278 + 16 Tafeln. 
(Berlin : Verlag Chemie G.m.b.H., 1932.) 18.60 
gold marks. 

RS. MITTASCH AND THEIS have provided 
a charming record of work on surface catalysis 
during a period of half a century from Davy and 
Dobereiner to Deacon, and have dedicated it to 
Wilhelm Ostwald. The book is illustrated by 
portraits of the three workers whose names appear 
in the title and of twelve of their contemporaries,, 
together with a more recent portrait of Prof. 
Horstmann, who died at Heidelberg in 1929. The 
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narrative 1b also illustrated with Borne fourteen 
diagrams, including a series of Dobereiner lamps 
and allied devices for ignition with the help of 
spongy platinum or the like. 

The scope of the work has been restricted by 
excluding the modern developments which have 
brought surface catalysis to the forefront as an 
industrial method of first-rate importance, and by 
omitting the important subject of homogeneous 
catalysis. The latter is referred to briefly in a 
“Review of Related and Separated Fields” 
(Chap, xiv) as well as in the final “Retrospect and 
Prospect” (Chap. xv). In this final chapter it is 
pointed out that a lull in the study of hetero¬ 
geneous catalysis between 1875 and 1890 was 
followed by an intensive study of homogeneous 
catalysis ; this preceded the great modem appli¬ 
cations of surface catalysis, the foundations of 
wliich form the subject of the present monograph. 

One of the earliest of these foundations was 
Davy’s ‘night lamp’ (1818) ; in this lamp a 
platinum spiral was maintained in incandescence 
over the wick of a spirit lamp, of which the flame 
had been blown out. Dobereincr’s discovery of 
the oxidation of alcohol to acetic acid by platinum 
black followed in 1831 ; and the ignition of 
oxyhydrogen mixtures, leading to the develop¬ 
ment of the Dobereiner lamp, in 1832. The term 
‘catalysis’ was introduced by Berzelius in 1835, 
and was followed by a controversy with Liebig as 
to the nature of ‘catalytic force’. 


The application of catalysis to the preparation 
of sulphuric acid by the ‘contact process’ can be 
traced back to an English patent taken out in 
1831 by Phillips, who proposed to use platinum 
for this purpose, whilst Robb in 1853 introduced 
the use of ‘peroxide of iron’. In the same way, 
the catalytic oxidation of ammonia to nitric acid 
can be traced back to the work of Kuhlmann, who 
discovered in 1838 that nitric acid was formed 
when air and ammonia were passed over platinum 
heated to about 300°. 

The early period in the history of surface 
catalysis closes with the technical development of 
Deacon’s process for making chlorine by the 
catalytic oxidation of hydrogen chloride. This 
method can be traced back to the work of W. 
Henry in J 826, but was only developed into a 
practical process about 1870. The technical con¬ 
ditions in this case were not too difficult, since 
there was no need for the drastic purification by 
which alone success was finally achieved in the 
contact process for sulphuric acid ; and the high 
temperatures and pressures which are required for 
the synthesis of ammonia, and for many other pro¬ 
cesses of catalytic hydrogenation, were also not 
yet needed. There was therefore a natural sequence 
in the industrial development of surface catalysis, 
and the authors are to be congratulated on the 
success with which they have brought out the 
logical character of this important chapter of 
chemical history. 


Short Reviews 


Trait6 dc pyrom&rie optique . Par Prof. Gustave 
Ribaud. (Encyclopedic photom^trique, Cinqui- 
&me section, Mesuros sur remission, Tome 4.) 
Pp. xvi + 485. (Paris : Editions de la Hevue 
d'Optique. thforique et instrumental^, 1931.) 95 

francs. 

It is a remarkable sign of the progress of theoretical 
and experimental knowledge in a single branch of 
physios that a volume of nearly 500 closely printed 
pages should be required to give an account of 
modem optical pyrometry. In an interesting 
preface, M. Charles Fabry points out that the 
production of high temperatures in industrial and 
laboratory operations outstripped for a long period 
the methods of measuring such temperatures. 
For example, the gas thermometer, theoretically 
the simplest form, failed because no reservoir could 
be found which would retain its shape and remain 
absolutely impervious to gas at extremely high 
temperatures. The problem of measuring these 
temperatures was only effectively solved when 
the use of a material thermometer was abandoned 


and attention was concentrated on the radiation 
emitted by the body the temperature of which 
was to bo found. 

All the methods based on the examination of 
the associated radiation may be included under 
the name optical pyrometry. These methods are 
based on the laws of radiation of a black body 
duo to Stefan, Wien, and Planck—laws which are 
discussed by Prof. Ribaud in the earlier part of 
the volume. The most valuable method is that 
of the disappearing filament optical pyrometer. 
The importance of this instrument is illustrated 
by its use in determining the temperature of tung¬ 
sten lamps for an intercomparison of the high 
temperature scales of the leading standardising 
laboratories. For any point of the entire range 
from about 1,400° to 2,700° K. the maximum 
difference found in such an intercomparison was 
only a few degrees (W. E. Forsythe). Prof. 
Ribaud’s book should be in the hands of all those 
who are concerned with high temperature 
measurements. H. S. A. 
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Prout's Hypothesis. Papers by Dr. William Prout 
(1815-16), J. S. Stas (1860) and C. Marignac 
(I860). (Alembic Club Reprints, No. 20.) Pp. 
68. (Edinburgh : Oliver and Boyd ; London : 
Gurney and Jackson, 1932.) 2s. 6 d. net. 

Soon after the classification of the chemical 
elements by Lavoisier, and the decomposition of 
the alkalis by Davy, the latter, in 1812, suggested 
that the “undecompounded substances” may be 
composed of hydrogen “with another principle 
yet unknown in the separate form”. If we identify 
this principle with the electron, we have in this 
speculation (not mentioned in the present Alembic 
Club Reprint) an anticipation of the modern 
theory of atomic structure as striking as the 
prediction of isotopes by Crookes in 1886, and of 
the packing effect by Marignac in 1860. The 
logical development of Davy’s idea was found in 
the papers of Prout (1815-1816), which are 
reprinted in the present volume, suggesting that 
atomic weights are whole multiples of that of 
hydrogen, and that “we may almost consider the 
irpuiTrj v\rf of the ancients to be realised in 
hydrogen”. 

Stas’s criticism of Prout’s hypothesis (18(H)), 
on the basis of exact atomic weight determina¬ 
tions, leading him to the conclusion that it is 
“nothing but an illusion, a pure hypothesis con¬ 
tradicted by experiment”, follows. The thoughtful 
commentary on Stas’s paper by Marignac (1860), 
in which it is suggested that “while preserving the 
fundamental principle of . . . the hypothesis of 
the unity of matter”, we might “suppose that the 
cause which has determined certain groupings of 
the atoms of the sole primordial substance” may 
have exercised an influence such that “the weight 
of each group might not be exactly the sum of 
the weights of the primordial atoms composing 
it”, was entirely disregarded. 

The further progress of the matter is very ably 
summarised in a historical introduction to the 
booklet, which is one of great interest and fully 
maintains the high standard of the Alembic Club 
Reprints. 

The Standard Natural History: from Amoeba to 
Man . Contributors : G. J. Arrow, M. Burton, 
Dr. W. T. Caiman, J. G. Dollman, Dr. F. W. 
Edwards, C. C. A. Monro, J. R. Norman, H. W. 
Parker, W. P. Pycraft, N. D. Riley, G. C. 
Robson, Theodore H. Savory. Edited by W. P. 
Pycraft. Pp. xiv -f 942 -f 12 plates. (London 
and New York : Frederick Warne and Co., Ltd., 
1931.) 15s. not. 

It is somewhat of a venture to compress a know¬ 
ledge of the animal kingdom, with its three- 
quarters of a million species, into a single volume, 
and preserve at the same time a balance between 
the different groups. But here the attempt has 
been successfully made, the more obscure groups 
receiving due place, the more familiar groups, 
such as birds and mammals, properly being singled 
out for relatively more expansive treatment. 
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The systematic cast of the book gives a false 
impression of its contents, for bare description 
has been reduced to a minimum and living interest 
has been sustained by the accounts of habits and 
of the links between structure and environment; 
the section on Diptera is a fine example of con¬ 
densed biological survey. In most of the sections 
there is a freshness of treatment traooable to the 
specialised knowledge of the contributors and 
among the 900 odd illustrations we are grateful 
for a great many new figures, although several of 
the pictures of mammals and birds, from indifferent 
museum specimens, might have been bettered. 

Bentham*8 Theory of Fictions. By C. K. Ogdon. 
(International Library of Psychology, Philo¬ 
sophy and Scientific Method.) Pp. cfii-i-161-h3 
plates. (London : Kegan Paul and Co., Ltd., 
1932.) 12s. fid. net. 

In a public lecture recently given in London, 
Prof. Schlick, of Vienna, said that if philosophers 
had given more consideration to linguistics, the 
history of our civilisation would have been different. 
Indeed, it seems that only a realistic analysis of 
language could purify philosophy and the Bpecial 
sciences of much of their misleading verbiage. 
The modem schools of mathematical logicians 
have done useful work in this direction. Yet the 
developments of~tho present should not make us 
forget the attempts of the post. A thorough study 
of Bentham’s “Theory of Fictions” will prove it 
to be a mine of information and suggestions. Mr. 
Ogden has done a real sorvioe to philosophy by 
publishing this book, which will be considered by 
many as a revelation and as a valuable basis for 
further research. The actual interest of Bentham’s 
“Theory of Fictions” is enhanced by Mr. Ogden’s 
very able introduction. T. G. 

The Spirit of Language in Civilization. By Karl 
Vossler. Translated by Oscar Oeser. (Inter¬ 
national Library of Psychology, Philosophy and 
Scientific Method.) Pp. vii+247. (London : 
Kegan Paul and Co., Ltd., 1932.) 1 2s. 6 d. net. 

Language is viewed at an unusual angle in this 
work, which describes the interweaving of language 
with the other activities of mind. It is the 
philosophy rather than the analysis of language 
it presents. The author has striking conclusions 
to put forward on a variety of subjects such as 
“Language and Life”, “Language and Nature”, 
“Language and Science”, “Language and Poetry”, 
“Language and Religion”. To quote but one of 
them, he thinks that mathematics might be oalled 
a language which allows only pronouns in place 
of nouns, imperatives in plaoe of verbs, oopulative 
equations instead of adjectives and adverbs. The 
purpose of mathematical co-ordination of language 
and concept is the liberation of the concept from 
the senses. But there is danger in an extreme 
liberation, because too much reason and abstrao* 
tion scarcely allow thought to find the way baok 
to itself. 
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Edmond Halley* 

By Db. Allan Febguson 


T HE contributions of Shoreditch to the 
advancement of science are neither many 
nor varied ; the occasional visitor to that cabinet¬ 
making region is usually drawn thither by the 
fame of the parish stocks and whipping-post, 
or of that oddly inscribed tombstone which 
marks Dr. John Gardner’s “last and best 
bedroom”. But the district has made one con¬ 
tribution of primary importance, for it was in 
the parish of St. Leonard’s Shoreditch that 
Edmond Halley was born in 1656. Shoreditch 
was then a suburb of that pre-fire London of 
which so few traces remain. The London that 
Halley knew was a London cheerful, noisy and 
dirty, to modem eyes incredibly small, with 
narrow, fetid, korbless streets and rat-ridden, over¬ 
hanging houses; with a Hteep descent to the 
Fleet river, then practically an open sewer, where 
Holbom viaduct now stands ; with an equally 
steep ascent to Tyburn along that via dolorosa, 
now called Oxford Street; with one ancient 
many-arched bridge joining the city to South¬ 
wark, its gateway crowned with frowning and 
blackened heads, its piers and starlings damming 
the river so effectively as to produce at certain 
stages of the tide several feet difference of level 
in the water above and below the bridge ; with 
Whitehall still crossed by a Tudor gateway, and 
the banqueting house of Inigo Jones alive with 
recent memories of the royal execution. 

The ghastly plague pit at Aldgate, hard by the 
Three Nuns hotel, comes clearly enough even 
now before the minds of those who turn eastwards 
from Houndsditch along the little alley that skirts 
St. Botolph’s church, and swings southward 
through Church Row to join Aldgate. A Throe 
Nuns* hostel still stands near the church, the 
graveyard of which is significantly raised some 
feet above the level of the surrounding streets. 
Pit, inn, church, and the vanished Pye Tavern 
“over against the end of Houndsditch” where an 
obscene crowd of roysterers was wont to gather 
and to jeer at the passing dead-cart must have 
been very vivid in the memory of Halley, who 
passed, apparently unscathed, through these 
fateful years. He was educated at St. Paul’s 
School, under Dr. Thomas Gale, and at fifteen 
years of age was captain of the school. In 1673 
he was admitted a student of Queen’s College, 
Oxford, “having already acquired not only good 
skill in the Latin, Greek and Hebrew Tongues, 
but being also well acquainted in the Principles 
of Geometry and Astronomy, in whioh he . . . 
so early distinguisht himself, that we find a Pieoe 
of His, called, Methodus directa et Oeometrica cujus 

• "Corraipoadenofl *nd Papers of Bdratmd Halley/’ Preceded by 
an unpublished Memoir of his Lite by one of Ida Contemporaries, and 
the 'Eloge' by d’Ortous da ftfairmn. Arranged and Edited by Uuaene 
I’alrtleld Mac Pike. (Hletory of Science Society Publications, New 
fieri** S.IPp.xty+ 300+8 ptat*., (Oxford: CUrradoq t>R«; 
London: Oxford Univenlty free*, 1032.) 21#. net, 


ope investigantur Aphelia , EoccentricitarUes , Pro - 
portionesque Orbitarum Planeiareorum , absque sup- 
posita cequalitate Anguli motus ad alterum Elliptos 
Focum , ab Astroncnnis hactenus usurpata , . . . 
publish’t in the Philosophical Transactions for the 
Months of August and September, 1676.” Kepler 
had, as we know, enunciated many years before 
this date his laws stating that the path of a 
planet is an ellipse, with the sun in one focus; 
and that the motion of the planet round the sun 
is not uniform, but is such that the line joining 
sun to planet sweeps out equal areas in equal 
times. It was assumed, and it is in fact nearly 
true, that the motion about the empty focus of 
the ellipse was exactly uniform ; that Halley, 
at nineteen, should be able to attack critically 
such a problem shows that he was already highly 
skilled in the use of the imperfect mathematical 
apparatus of his day. 

Halley did not stay long enough at Oxford to 
take his degree. His was one of those prescient 
characters that realises almost instinctively the 
direction in which knowledge is advancing, and 
which field it profits best to cultivate. Hie tastes 
lay in the direction of astronomy, and he well 
knew that trustworthy star-charts were one of 
the pressing needs of the day. But several 
explorers, Flamsteed and Hevelius in particular, 
had already set out to chart the northern stars, 
and Halley, now a skilled mathematician and 
observer, knew the advantages of a clear field ; 
he therefore decided to make a beginning in the 
southern hemisphere. 

Halley’s father, a wealthy London tradesman, 
settled on his son an allowance of £300 a year, 
and in 1676, armed with “an excellent brass 
sextant of 5$ feet radius, with Telescopic Sights 
and indented Semicircles of the same Metal, and 
Screws for the ready bringing it into any Plan© ; 
a Quadrant of about 2 foot Radius, which ho 
chiefly intended for observations to adjust his 
Clock ; a good pendulum clock ; and a Telescope 
of 24 feet; Borne lesser ones; and two Micro¬ 
meters”, Halley set sail for St. Helena, where he 
had decided to set up his observatory. 

The climate of St. Helena proved to be very 
much what it was a century and a half later when 
the island became the scene of Napoleon’s exile. 
Nevertheless, though the skies were oloudy and 
rain frequent, Haney stayed there for about a 
year ; and the title of the ‘Southern Tycho’ was 
given to him in virtue of his star catalogue, 
published in 1679. 

In this last-named year, Halley embarked upon 
another adventure. To-day it appears absurdly 
obvious that far greater accuracy in determining 
stellar positions is obtained by sighting a star 
through a telescope than by using the naked eye 
and the sighting rods in the manner of the older 
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astronomers. This was not so obvious in 1679 ; 
ordinary pinhole sights were certainly crude, but 
Tycho, one of the great pioneers in exact measure¬ 
ment, hod improved this type of sight almost 
beyond recognition. An example of his measure¬ 
ments may serve to show the accuracy attainable 
by the use of naked eyesights. Tycho, alive to the 
necessity for accurate charting, selected seven 
stars, the most important of these being a Arietis, 
as standard starR, the positions of which on the 
celestial sphere he determined with the highest 
possible accuracy. These measurements of position 
must, of course, be made with reference to some 
definite starting point, and it is the intersection 
of the sun’s apparent yearly path in the heavens 
with the equator of the celestial sphere which 
determines the position of the Greenwich of the 
heavens. Tycho’s task, therefore, was that of 
linking up the position of the huh with that of 
any one of the selected stars. This was done by 
means of an intermediary, Venus, visible both in 
the daytime and at night. Tycho determined the 
relative positions of the sun and Venus, and after¬ 
wards of Venus and one of the selected stars, 
making duo allowance for the motion of Venus 
in the period intervening between the two observa¬ 
tions. Some notion of Tycho’s accuracy may be 
gleaned from the fact that the Right Ascension 
(the analogue of terrestrial longitude) of a Arietis 
was fixed by him at a mean value of 26° 0' U0", 
the modern estimate for the year 1585 being 
26° 0' 45*. Drey or gives the probable errors of 
the positions of Tycho’s standard stars as ± 24**1 
in Right Ascension and 25* *9 in Declination (when 
corrected for refraction). 

With possibilities of consistency in observing 
indicated by figures such as these, it is not sur¬ 
prising that older observers, cognisant of the 
crudity of the new telescopic sights, should elect 
to continue to make their observations by the 
older methods. Foremost among them was 
Hevelius of Dantzig and, the better to make a 
critical comparison of the two methods, Halley 
visited Dantzig in 1679. He was duly impressed 
with the skill displayed by Hevelius in the use 
of his instruments, and, in a letter to Flamsteed 
under date June 7, 1679, he says, after describing 
the equipment of Hevelius’s observatory:— 
“. . . As to the distances measured by the 
Sextans, I assure you I was surpris’d to see so 
near an agreement in them, and had I not seen, 
1 could scarce have credited the relation of any ; 
Verily I have seen the same distance repeated 
several times without any fallacy agree to 10*, 
and on Wednesday last I myself tryed what 1 
could doe, and first I at the moveable sight, and 
the Printer at the fixt did observe the distance 
of Yed Ophiuchi from Lucida Aquilce 55°-19'-00* ; 
then we removed the Index, and my Lord at the 
moveable sight and I at the fixt did observe the 
same 55°-19'-05*, and you will find the same 
distance 6 times observed in Page 272 of yo fourth 
book of his Machina Coelestis, so that I dare no 
more doubt of his veraeitye.” Nevertheless, 
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Halley was too sagacious not to realise that 
ultimate victory lay with the users of telescopic 
sights. As for Hevelius, the writer of a memoir 
of Halley remarks that “the old Gentleman was 
too much rivetted to his Opinion of those he had 
so long and so successfully used ; and had besides 
been too much sour’d by the manner in which 
Dr. Hooke had too freely treated his Labours to 
think of altering his method or opinion”. 

It is interesting to note that in a hitherto 
unpublished letter in the Royal Society’s archives 
Halley, writing under date 1686 to Molyneux 
concerning “the state of the Controversy between 
Mr. Hevelius and Mr. Hook about Telescope 
Sights wherein I am so much concerned", remarks 
that this controversy “does, as Hevelius manages 
the matter, affect all those observers that use 
Telescope sights, and myself in particular, and it 
is our common concern to vindicate the truth 
from the aspersions of an old peevish gentleman, 
who would not have it believed that it is possible 
to do better than he has done”. 

Halley’s next piece of sustained practical work 
lay in a study of the variation of the compass. 
Here again we sec illustrated his habit of seizing 
on a pioneer piece of work, and rounding it off 
neatly and thoroughly. Provided with a vessel, 
the Paramour Pink -—did over other astronomer 
sail in so romantically named a ship ?—Halley 
set sail in 1698. True to her romantic name, the 
ship was the scene of a mutiny, and Halley was 
forced to return to England. A mutinous lieutenant 
duly cashiered, Halley again set sail, this time 
accompanied by a consort, and returned the 
possessor of a unique mass of data, which he 
exhibited graphically after the modem manner, 
being in this matter again a pioneer* 

Halley was appointed Savilian professor at 
Oxford in 1703, and in 1719, promoted to the 
position of Astronomer Royal, this indefatigable 
worker found himself in command of an observa¬ 
tory almost unprovided with instruments. He 
refurnished the observatory and optimistically set 
out at the age of sixty-three on an eighteen year 
cycle of lunar observations. He was, as ever, 
fortunate in his plan which he lived to complete, 
dying at the patriarchal age of eighty-five years. 
His interest in cometary orbits led him to study 
in detail the paths of several of these bodies and 
he concluded that the comets seen in 1531, 1607, 
and 1682 were not three separate bodies, but one 
and the same. The matter is, of course, consider¬ 
ably more complex than is indicated by a mere 
comparison of periods. Halley had, with immense 
labour, worked out the elements of the orbits of 
twenty-four comets. Three of these—those just 
mentioned—were sufficiently similar to make their 
identity probable, and this possibility was strength* 
ened by the records of cometary appearances in 
1305, 1380, and 1456. Nevertheless, the variations 
in the periods, and the differences in the inclina¬ 
tions of the orbits, amounting to as much as a 
degree, made recognition of their identity by no 
means certain. Halley was, however, too good a 
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Newtonian not to recognise that irregularities 
might be introduced by the gravitational pull of 
.the giant Jupiter and, taking due cognisance of 
this, he ventured on his prophecy. “Qw-circa” 
says he, “si secundum predicta nostra redierit 
iterum circa annum 1758 , hoc primum ah homine 
Anglo inventum fuisse non inficiabitur acqua 
posteritas” This prediction of its return in 1758, 
and its reappearance on Christmas Day of that 
year, near upon twenty years after Halley has 
been laid to rest in Lee Churchyard, is one of the 
dramas of the eighteenth century. 

Halley, too, first showed from a comparison of 
ancient and modern observations that Aldebaran, 
Arcturus and Sirius had ‘proper motions’. 

Remarkable, however, as may be the sum of 
these achievements, his place in the history of the 
development of astronomical science depends 
largely on his friendship with Newton and on his 
connexion with the Royal Society. He was 
elected a member of that body in 1678, and in 
1685, when one Mr. Aston resigned his position 
as secretary in something of a passion, the Council, 
in order to avoid future contretemps, decided to 
appoint a paid clerk who “shall be a single man 
without children . . . shall be master of the 
English, French and Latin tongues, . . . shall be 
able to write a fair and legible hand, and shall be 
completely seen in the Mathematics and Experi¬ 
mental Philosophy”. His duties were carefully 
defined, and Ins emoluments fixed at £50 per 
annum at least, with a lodging in “the College 
where the Society meeteth”. Halley was 
appointed to the position after a contested 
election. 

About this period the inverse square law of 
gravitation was in the minds of many astronomers. 
Kepler had laid the foundations in the statements 
that:— 

(а) The planets move in ellipses having the sun 
in one focus; 

(б) The radius vector sweeps out equal areas 
in equal times ; and 

(c) For different planets, the squares of the 
periodic times are proportional to the cubes of 
their distances from the sun. 

It is not a very difficult matter to deduce the 
inverse square law from Kepler’s third statement, 
and Hooke, Halley and Wren had each, apparently, 
accomplished this feat. But the inverse problem— 
given the law of force, what will be the path of 
a planet ?—proved too much for all of them. 
In a well-known letter from Halley to Newton 
we find the statement that “in January 1683-4 I, 
having from the consideration of the sesquialterate 
proportion of Kepler, concluded that the centri¬ 
petal force decreased in the proportions of the 
squares of the distances reoiprooally, oame on 
Wednesday to town (from Islington), where I met 
with Sir Christopher Wren and Mr. Hooke and 
falling in discourse about it, Mr. Hooke affirmed 
that upon that principle all the laws of the oelestial 
motions were to be demonstrated, and that he 
himself had done it”. In the same letter he 


chronicles an offer made by Wren in a sporting 
spirit which we do not usually associate with his 
name. We read that “Sir Christopher, to encourage 
the enquiry said that he would give Mr. Hooke 
some two months’ time to bring him a convincing 
demonstration thereof, and besides the honour, 
he of us that did it should have from him the 
present of a book of forty shillings. Mr. Hooke 
then said ho had it, but that he would conceal it 


for some time, that others trying and failing might 
know how to value it when he should make it 
public. However, I remember that Sir Christopher 
was little satisfied that he could do it, and though 
Mr. Hooke then promised to show it him, I do 
not find that in that particular he has been so 
good as his word”. 

It was Halley who took the problem to Newton, 
to find that Newton had long ago solved this and 
other problems of planetary motion, and it was 
Halley’s enthusiasm that overcame Newton’s 
constitutional aversion to publication, and drove 
him to put forward his views in connected form. On 
April 28, 1686, Dr. Vincent laid before the Royal 
Society the MS. of the first book of the “Principia”, 
and on May 19 the Society resolved that “Mr. 
Newton’s Philosophic e Naturalis Principia Mathe- 
maiica be printed forthwith in quarto in a fair 
letter”. On June 2 we hear a different note ; the 
Council orders that “Mr. Newton’s book be 
printed, and that Mr. Halley undertake the business 
of looking after it and printing it at his own 
charge” ; and Halley undertakes the task. 

The Society was, in fact, in financial straits. 
It had, some time before, published “Willoughby 
de Ristoria Pisoium”, doubtless a learned volume, 
and one which then excited as much attention as 
a similar volume would do to-day. The Society 
made desperate efforts to minimise its loss, and 
the phrase “books of fishes” recurs in the Council 
minutes of the period like “the owercome o’ a 
sang”. The salaries of their officers fell into arrears, 
and the Council resolved to pay the unlucky 
philosophers in “books of fishes”. Halley was 
agreeable; Hooke more cautiously desired six 
months time to consider the acceptance of such 
payment! Again, when the Society asked Halley 
to undertake the measurement of a degree of 
longitude, it was resolved that he “bo given £50, 
or fifty books of fishes”. 

Newton, who could on occasion show what in 
a lesser man would be called peevishness, did not 
make Halley’s task any easier by desiring to 
suppress the MS, of the third book of the 
“Principia”, on hearing that Hooke was putting 
forward claims to priority. But Halley’s perse¬ 
verance triumphed over all difficulties and on 
July 5, 1686, the book received the Imprimatur 
of the then president, Samuel Pepys; it was 
published about the middle of 1687. 

Such is, in bare outline, the history of Halley’s 
share in the publication of the “Principia”. 
Rigaud does not put it any too high when he writes 
oi the immense obligation which the world owes 
. . . to Halley, without whose great zeal, able 
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management, unwearied patience, scientific attain¬ 
ments, and disinterested generosity, the Principia 
might never have been published”. 

The book before us does not call for detailed 
review. It is a model of its kind, and, while not 
a life of Halley, it brings together a mass of 
material which, interesting in itself, should prove 
of immense value to any future biographer of 
Halley. The volume contains a memoir, possibly 
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written by Martin Folkes, an iloge by de M aira n , 
a chronological list of Halley's correspondence, 
and a large quantity of hitherto unprinted letters 
and papers arranged in order of date. An appendix 
of about a hundred pages is concerned with a 
valuable series of Halleiana. Scholarly, relatively 
inexpensive, and well produced, the book should 
find a place on the shelves of every serious student 
of astronomy. 


Recent Radio Research 


T HE Department of Scientific and Industrial 
Research has recently issued the report of 
the Radio Research Board for the year 1931,* 
summarising work carried out during the year. 
The investigations described are concerned mainly 
with the fundamental study of the electrical state 
of the upper atmosphere and its influence on the 
propagation of radio waves of all frequencies ; the 
principles and improvements of method of radio 
direction-finding ; the study of atmospherics from 
the point of view of radio communications and 
meteorology ; the development of radio frequency 
standards; and the improvement of electrical 
measurements at high frequencies. This work is 
carried out mainly at the Radio Research Station, 
Slough, and at the National Physical Laboratory, 
Teddington, but a certain amount of research has 
also been fostered at universities. 

The study of the ionisation of the atmosphere 
and its influence on the propagation of radio 
waves has been continued both by the frequency- 
change method which was originated in Great Britain 
by Prof. E. V. Appleton, and also by the pulse- 
emission or group-retardation method, first de¬ 
veloped by G. Breit and M. A.Tuve in the United 
States. To assist in this investigation, which 
includes the systematic collection of data on the 
electrical properties of the uppor atmosphere, a 
special transmitting installation has been designed 
and is in course of construction at the National 
Physical Laboratory. Concurrently with the 
experimental work, a theoretical analysis is being 
made of the effect of the upper atmosphere on 
radio waves, and the mathematical formulae are 
being evaluated numerically for typical cases, so 
that the results can be used by the practical radio 
engineer. In all this work the effect of the earth's 
magnetic field is being studied, the necessity for 
this having been confirmed in an interesting man¬ 
ner in the year under review by experiments 
carried out in the southern hemisphere under the 
Australian Radio Research Board. 

The report describes also the extension of the 
study of wave propagation to wave-lengths of less 
than 10 metres. In the first instance, the trans¬ 
mission of these ultra-short waves along the 
earth's surface has been investigated, and from 
the resulting measurements, values of the effective 

* Department of Scientific and Industrial Research. Report of the 
Radio Research Board for the Year 1931. Pp. Iv -f 12a. (London: 
H.M. Stationery Office, 1032.) 2*. net. 


conductivity and dielectric constant of the earth 
have been obtained by wave-lengths between 1'6 
and 10 metres. In addition, experiments have 
been carried out on a wave-length of 5-5 metres 
over a distance of 44 miles. In these experiments 
the absence of any downcoming radiation from the 
upper atmosphere was dearly indicated, and it 
was apparent that only the direct or ground waves 
were effective in securing communication, although 
the reception obtained was definitely not confined 
to the rectilinear or so-called ‘optical’ path between 
transmitter and receiver. Certain diurnal varia¬ 
tions were found on hot, sunny days which were 
not experienced on dull, autumn days. The 
theoretical and practical investigation of the 
whole subject is being continued. Progress is 
also recorded in the study of improved means for 
generating electron oscillations giving rise to 
wave-lengths of less than 1 metre. 

The report indicates that considerable progress 
has been made towards the development of the 
perfect direction-finder for medium wave-lengths, 
free from errors caused by downcoming waves 
occurring mostly at night. The behaviour of 
direction-finders on shorter wave-lengths is being 
studied, and the application of the cathode ray 
oscillograph to a direct-reading instantaneous 
direction-finder has met with considerable success. 
This is undoubtedly due to the largo amount of 
experience previously obtained in the use of these 
instruments in the study of atmospherics at the 
Radio Research Station. 

In the present crowded state of the ether, it is 
specially important that every radio station 
should accurately maintain its allotted wave¬ 
length or frequency. The precise measurement 
of frequency, therefore, has become of great 
practical importance. The primary national 
standard of frequency is maintained at the 
National Physical Laboratory, and, as the report 
explains, is based on a tuning-fork maintained in 
continuous and steady vibration. The rate of 
vibration of the standard tuning-fork is now 
directly referred to that of an astronomical clock 
by an electrical arrangement, and can be obtained 
accurately to within one part in ten million. Ex¬ 
periments are in progress to determine the short- 
period constancy of the fork, that is, the constancy 
for one or two minutes at a time. It is not easy 
to compare frequencies to an accuracy of one part 
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in a hundred million during an interval of only 
one minute, but such tests as have already been 
made indicate that the fluctuations due to the 
aotion of the thermal regulation ore less than one 
part in a hundred million. 

“Sufficient experience has now been accumu¬ 
lated/ 1 the report says, “to enable the statement 
to be made that properly designed and steadily 
operated tuning-forks form a primary frequency 
standard of reliability of about one part in ten 
million, a result fully equal to that of the best 
pendulum clooks. It is an interesting fact that 
the slight earthquake experienced in the south-east 
of England on June 7, 1931, caused a small change 
in rate of the pendulum clock of about four parts 
in ten million, which was revealed on the tuning- 
fork chronograph, the tuning-fork being unaffected 
by the shock." 


It has now become necessary to develop appara¬ 
tus to resolve the differences between the tuning- 
fork and the clock to enable short period fluctua¬ 
tions to be accurately observed. For this purpose 
radial vibrations of a small quartz crystal very 
carefully out in the form of a ring are used to con¬ 
trol the oscillation of a valve generator. The 
experiments carried out give good hope that a 
standard which is permanent and accurate to 
one part in a hundred million may be obtained in 
the near future. 

The above review is by no means exhaustive 
of the contents of the report, which shows that 
the organisation controlled by the Radio Researoh 
Board continues the active pursuit of radio 
research and development, which in the past few 
years has placed Great Britain in a world-renowned 
position. 


Obituary 


Prof. James Johnstone 

J AMES JOHNSTONE, the distinguished zoolog¬ 
ist, oceanographer and philosopher, died 
at the age of sixty-two years at his home in 
Lochwinnoch on December 27 after a sudden 
attack of influenza. He appeared to have recovered 
from his former dangerous illness, so that his loss 
from an apparently accidental infection is felt the 
more keenly. He was not married. 

There can be no doubt that he was a man of 
exceptional ability with an unusually wide know¬ 
ledge of scienoe ; and a fearless and original 
thinker. Though reticent and even shy, “J. J.*\ 
as he was familiarly called, endeared himself to 
all those who had much to do with him by 
his kindly and sympathetic manner and his 
philosophical outlook on life’s problems. It is 
characteristic of him that he was especially 
concerned about the future prospects of the 
junior staff and servants employed in his Depart¬ 
ment. 

The future philosopher showed his naturalistic 
leanings as a boy when he roamed the country 
observing wild animals and collecting birds’ eggs ; 
he exhibited the urge of the ‘vital impetus’— 
which was to concern him greatly later—when 
as a young man he ‘emerged* from the environ¬ 
ment of a journeyman wood-carver by attending 
evening classes at Lochwinnoch and at Glasgow. 
By the encouragement of his teacher and eoaoh, 
Robert Logan, and the facilities afforded by the 
local school board and the Board of Education, 
he was enabled at the late age of twenty-five to 
begin the study of the biological soiences at the 
Royal College of Science, London, mainly under 
Prof. G> B, Howes. Before graduating in 1900 at 
the University of London he had already written 
one paper on the thymus in marsupials and two 
on fisheries subjects. 

On his appointment in 1898 as fisheries assistant 
to Sir William (then Prof.) Herdman on the 
research staff of Hie Lancashire and Western Sea 


Fisheries Committee, Johnstone found a con¬ 
genial environment; he threw himself with 
remarkable energy into studies in fisheries and the 
more general aspects of marine biology with such 
success that he had become a leading figure in 
British marine biology in 1908. This early success 
can be traced to his great interest in fisheries, to 
: his unusually logical mind, and a great capacity 
for absorbing masses of data while perceiving and 
retaining a clear recollection of their inter¬ 
relations, which he was able to expound in simple 
language. These faculties enabled him to bring 
together material on the growth and origin of 
“British Fisheries'* (1905). The amassing of thiB 
m aterial and his practi cal fishery experien ce 
placed him at once in a commanding position to 
give valuable support to the work of the newly 
instituted International Council for Fishery In¬ 
vestigations. The same faculties enabled him to 
produce an illuminating and classical work (1908) 
on “Conditions of Life in the Sea”. This book 
was undoubtedly for many years a source of 
information and inspiration to the rising genera¬ 
tion of marine biologists ; in it he propounded a 
surprising proportion of the major problems which 
have been successfully investigated in recent years. 

The basis of Johnstone's knowledge of fisheries 
lay in his experience in inshore and offshore work 
and the study of plankton in collaboration with 
his life-long friend, Andrew Scott. He also helped 
to lay the foundation for later successful work on 
the purification of shellfish. Marine bacteria were 
of great interest to him ; his work led him to 
speculate on the existenoe in the sea of pathogenic 
types comparable with those found in terrestrial 
animals. He described & large number of malignant 
‘cancerous* tumours in fish, two of these being 
defined as of a “piscine tuberculosis" type, and 
accompanied these studies with extended investi¬ 
gations on parasites. His knowledge of this 
branch of pathology was associated with a vivid 
interest in human ‘cancer*, and its treatment by 
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radium. Probably a real satisfaction in his life— 
betrayed in unguarded moments—was the success 
attending his snare in the effort to procure radium 
for the Liverpool Radium Institute and Hospital 
for Cancer and Skin Diseases. 

During the War, Johnstone’s work on the dietetic 
value of fishes gained him an effective position 
on the Fish Preservation Committee of the Food 
Investigation Board of the Department of Scientific 
and Industrial Resear ch. 

In 1919, Johnstone was appointed lecturer in 
oceanography at the University of Liverpool and 
a year later he succeeded Sir William Herd man to 
the chair. In this new capacity he was fortunately 
able to indulge his leaning towards scholarship 
and philosophy. His workH on oceanography 
brought up to date our knowledge of the physical 
features of the oceans ; at the same time the story 
of the origin of the oceans is treated in a manner 
of fascinating interest to the students of geography 
and geology ; “A Study of the Oceans” is indeed 
a new approach to the study of geography in a 
wide sense. Along with this work he undertook 
as director the reorganisation of the Port Erin 
Marine Biological Station and effected great 
improvements. 

In later life the totality of the relations between 
things became to our savant—as to many other 
oldor scientific workers—of greater interest than 
lesser relations. He had already in 1914 surveyed 
the “Philosophy of Biology” and had stated the 
problems in his usual clear manner. These he 
elaborated later in “Mechanism of Life”, and made 
what proved to be a final contribution recently 
in “Essentials of Biology” (1932). Here the 
fundamental problems of biology are discussed 
simply and logically with a rare clarity and 
impartiality. On the problem of the origin of 
life he refines his views of 1914 to the simple 
statement that “. . : it may be the case that the 
problem is only a pseudo one and that it is just 
as foolish to inquire into the origin of life as it 
would be to ask what was the origin of the universal 
tendency to entropy increase. We have no doubt 
that the distinction between living and lifeless 
things is a problem for physics [present writer’s 
italics]. We have no confidence that the basal 
conceptions of physics have been established. 
That being so, it is futile further to continue this 
discussion”. 

On this problem—as on many others—the 
philosopher and research worker discloses the 
apparent inadequacies of present-day knowledge. 
In this way James Johnstone leaves his problems 
and work to posterity, with a satisfying and rare 
record of achievement; and better still, he leaves 
a memory of a loveable man, wise and humble, 
great and unassuming. 


Prof. C. M. Thompson 
Claude Metford Thompson, emeritus pro¬ 
fessor of ohemistry of the University College, 
Cardiff, was bom at Bridgwater in 1865, and was 


the son of Alexander and Eleanor Thompson. He 
died at Cardiff on January 4, 1933, at the age of 
seventy-seven years. Some of the following par¬ 
ticulars of his career are from the Western Mail. 
Prof. Thompson was educated at University 
College, London; Trinity College, Cambridge, 
where he was a scholar ; and the University of 
Bonn. At Cambridge he obtained the degree of 
M.A. ; his D.Sc. was awarded to him by the 
University of London, which university also 
bestowed upon him a gold medal for distinction 
in his subject; and the University of Wales 
conferred upon him the degree of D.Sc. (honoris 
cavsa) for his services during and after its institu¬ 
tion in 1893, He was the last of the original 
professors appointed in 1883 when the University 
College, Cardiff, was opened under the principal- 
ship of Viriamu Jones, and he retired from the 
service of the College in 1921, with the title of 
emeritus professor, after a successful career as 
professor of chemistry. 

Dr, Thompson’s assistan oe and advice to 
the University and the University College were 
particularly useful regarding the details of educa¬ 
tional organisation and in the preparation of regu¬ 
lations, courses, and schemes of study for degrees. 
Up to the time of his death he was a member of 
the Court of Governors of the College, appointed 
by the Chancellor of the University of Cambridge. 
He found time to carry on research work, par¬ 
ticularly into the constituents and possible 
uses of rare earths and their application to 
commercial products, such as incandescent 
mantles. 

Dr. Thompson was a generous supporter of 
the University College at Cardiff, and the donor 
of many volumes and publications on chemistry 
to its library. In his early days he found his chief 
enjoyment in mountaineering during vacations ; 
he was a member of the Alpine Club. He identified 
himself with local interests by becoming a member 
of the Cardiff Naturalists’ Society, in the work 
of which he was particularly active. He took a 
keen delight in gardening, and many of the 
amenities to be found in “Cae Syr Dafydd”, one 
of Cardiff’s parks, are largely due to his care and 
attention. A. A. R. 

We regret to announce the following deaths : 

Mr. T. H. Coward, a well-known naturalist and 
an authority on British birds, on January 29, aged 
sixty-six years. 

Sir Percy Sargent, C.M.G., formerly surgeon to 
St. Thomas’s Hospital and the National Hospital, 
Queen Square, London, and Hunterian professor 
of surgery and pathology at the Royal College of 
Surgeons in 1928, an authority on brain surgery, 
on January 22, aged fifty-nine years. 

Dr. John Thomas, joint managing director of 
the Dyestuffs Group of Imperial Chemioal Indus¬ 
tries, Ltd., a well-known authority on dye-stuffs, 
on January 18, aged forty-six years. 
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News and Views 


Dr* G. D* Hale Carpenter 

The vacancy in the Hope professorship of zoology 
at Oxford, caused by the resignation of Prof. E. B. 
Poulton, has been filled by the appointment of Dr. 
G. D. Hale Carpenter. Dr. Carpenter is widely known 
for his investigation of the bionomics of the tsetse 
fly, Qlossina palpalis , a work undertaken by him 
between the yeare 1910 and 3914. During this time 
lie resided first at Jinja on the north shore of Victoria 
Nyonza, and afterwards on various islands, especially 
those of the Sesse archipelago, lying in the north¬ 
west comer of the lake. While the primary object of 
his living in this region was the study of the tsetse 
fly os tho carrier of sleeping sickness, Dr. Carpenter 
found occasion to make many important observa¬ 
tions on the natural history of the islands, especially 
in regard to the remarkable phenomena of mimicry 
shown by the swallow-tail butterfly, Papilio dar - 
danus, and the series of forms of the nymphaline 
Pseudacraea euryths mimicking the acraeine genus 
Planema. At the outbreak of the War, he was called 
upon to act as medical officer to the forces operating 
on the southern frontier of Uganda, in German East 
Africa and Portuguese East Africa ; and amidst the 
duties of active service ho found opportunities for 
further fruitful observation, opportunities which 
were increased and turned to fresh account on his 
return to Uganda in 1918. His book “A Naturalist 
on Lake Victoria” was published in 1920. Dr. 
Carpenter's work has throughout been influenced and 
inspired by Prof. Poulton ; and there is every reason 
for anticipating that the traditions of the Hope 
Department will be worthily carried on by the new 
professor. 

Pierre Andr6 Latreille 

Pierre Andr£ Latreille, the brilliant French 
naturalist, who devoted himself to tho study of 
entomology and made considerable additions to our 
knowledge of that branch of natural science, died in 
Paris a hundred years ago on February 6 at the age 
of seventy-one years. Latreille was bom on November 
29, 1762, at Brive-la-Gaillarde, in the department of 
Corrdze. At the age of sixteen years he entered 
the College Lemoine, Paris, where he Btudied for 
the church. After he had taken orders in 1786, ho 
retired to Drive, where he devoted himself chiefly to 
the study of insects. He returned to Paris in 1788, and 
during the Revolution was imprisoned at Bordeaux ; 
but was released on account of the interest shown 
in his entomological studies. His great work, “Precis 
des Caract^res g6n6riques dea Insectes, Disposes 
dans un Ordre natural’ 1 —an important step towards 
a truly natural system of entomology—was pub¬ 
lished in 1796, and led to his being appointed 
to arrange and take charge of the entomological 
collection at the Museum national d'Histoire naturelle 
(Jardin des Plantes) in Paris. He became pro¬ 
fessor of natural history at the Museum in 1830, 
and suooeeded Lamarck as professor of zoology. 


Latreille wrote the entomological part of Cuvier’s 
“R&gno Animal”. His other important works ewe 
“Salamandros”, “Singes”, “Crustacea et Insectes”, 
“Reptiles”, “Genera Crustaceorum et Insectorum”, 
“Considerations g6n6ra)es sur 1’Ordre naturel des 
Animaux”, “Families naturelles du R6gne Animal”, 
and “Cours d’Entomologie”. 

Geological Society Awards 

The Council of the Geological Society of London 
has made the following awards for this year: 
Wollaston Medal , to Prof. Marcellin Boule, professor 
of palaeontology in the Museum national d’Histoire 
naturelle, Paris, in recognition of the value of his 
researches concerning the mineral structure of the 
earth, and especially for his contributions to the 
geology and vertebrate palaeontology of the Tertiary 
period ; Murchison Medal , together with an award 
from the Murchison Geological Fund, to Dr. A. L. 
Du Toit,consulting geologist, Johannesburg, in recogni - 
tion of the value of his work, especially on the 
geology of South Africa ; Lyell Medal t together with 
an award from the Lyell Geological Fund, to Mr. 
J. E. Richey, Geological Survey of Great Britain 
(Scottish Office), for his researches in the Tertiary 
volcanic geology of the British Isles ; Bigsby Medal , 
to Mr. E. J. Wayland, director of the Geological 
Survey of Uganda, in recognition of the value of 
his geological researches, particularly in Uganda; 
Wollaston Fund t to Mr. A. Wrigloy, for his work 
on the Tortiary Mollusea of tho London district ; 
Murchison Fund , to Mr. T. H. Whitehead, Geological 
Survoy of Great Britain, in recognition of the value 
of his work on tho Carboniferous and older rocks of 
the Midlands ; a moiety of the Lyell Fund to Mr. A. 
Broughton Edge, in recognition of the value of his 
geophysical work in application to geological pro¬ 
blems ; a second moiety of the Lyell Fund , to Mr. 
W. N. Edwards, Natural History Museum, in recogni¬ 
tion of the value of his researches on fossil plants. 

Stoke Park (R. G. Burden) Fund for Research in Mental 
Disorders 

Mrs. R, G. Burden, of Clevedon, Somerset, has 
offered a sum of £10,000 for research into mental 
problems and disorders, suggesting that Prof. R. J. A. 
Berry, Director of Medical Services, Stoke Park 
Colony, Stapleton, Bristol, shall have general control 
of the investigations. In view of the munificenoe of 
this donation and tho importance to the nation of 
its objectives, it has been deemed advisable to form 
a strong and nationally representative committee of 
administration. This committee will be responsible 
for the general direction of the research, the appoint¬ 
ment of the research staff, the determination of 
salaries, and the publication, from time to time, of 
such reports as it may think fit to issue. Arrange¬ 
ments have already been made for the representation 
on this oommittee of the Ministry of Health (Board 
of Control), the British Medical Association, the 
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Francis Galton Laboratory for National Eugenics at 
University College, London, the Royal Medico- 
Psychological Association, the Central Association for 
Mental Welfare, and for other representative indi¬ 
viduals specially selected for their scientific or 
medical attainments. In accordance with the terms 
of the bequost. Prof. R. J. A. Berry will act as chair¬ 
man of the committee, which will moot in London 
at the house of the British Medical Association, with 
Dr. G. C. Anderson as its honorary secretary. As 
the committee has not yet met, nothing has beon 
determined as to the nature of the researches to 
be carried out, though doubtless one lino of approach 
will be the hereditary transmission, or otherwise, of 
mental deficiency and other disorders. Applications 
will shortly be invited for a specially selected team 
of investigators, particulars of which will be made 
known later. 

Preliminary Tests for Everest Flight 

A Westland PF-3 typo two-seater biplane, 
named the Houston- Westland, fitted with a Bristol 
Pegasus 6M1I engine, piloted by Mr. H. J. Penrose, 
test pilot at the Westland Aircraft Works, reached 
a height of 35,000 ft. at Yeovil on Wednesday, 
January 25. The total time in the air was about 
1 hr. 40 min. This constitutes a world’s record for a 
two-seater aircraft. This machine has beon specially 
adapted to undertake a flight over Mount Everest 
in conjunction with an expedition lod by Air- 
Commodoro P. F. M. Fellowes, with Lord Clydesdale 
as pilot. Specially dosigned electrical heating appara¬ 
tus includes not only heated clothing, but also 
warming devices for the cabin, the valves of the 
oxygen apparatus for breathing, many of the instru¬ 
ments and jackets for the cameras. The' pilot’s 
Cockpit is a normal open one, but is fitted with a 
hooded windscreen as a protection against draughts. 
The observer’s cockpit is roofed over and is pro¬ 
vided with sliding windows in either side and the 
floor for photographic purposes. Williamson Eagle 
cameras and cinematograph apparatus are to be used. 
The machine weighs about 5,000 lb. fully loaded as 
for the Everest flight, and, as is usual with super¬ 
charged engines, carries a propeller that allows the 
full horse power to be developed only after passing 
13,000 ft. height. Temperatures down to —40° C. 
were registered inside the observer’s cabin at the 
extreme altitude reached. The elimination of vibra¬ 
tion, to assist the photography, haH been specially 
dealt with, and in this respect the flight was very 
successful. A second machine is being converted 
similarly to take part in the expedition. 

Aircraft in Relation to Petroleum Technology 

This subject has recently received a good deal of 
technical and non-technical publicity, both in Great 
Britain and abroad. Resulting from the extensive 
use of aeroplanes during the War for reconnaissance 
and survey purposes, aircraft operations afterwards 
gained a Arm foothold in the technique of exploration, 
particularly in inaccessible territory. Developments 
were rapid and the applications to map-making were 


perfected and commercialised. The incidence of 
aircraft as an important factor in geological studies 
is of more recent date and primarily owes its recogni¬ 
tion to the important work carried out in North and 
South America in connexion with exploration for 
petroleum, including the survey of pipe-line tracks. 
Both in the realm of petroleum technology and 
mining geology, aerial reconnaissance and photo¬ 
graphy have proved valuable as time- and money- 
saving factors. The literature on this aspect of the 
subject has grown extensively during the last few 
years, and probably one of the most complete accounts 
of the subject was given by Mr. Donald Gill before 
the Institution of Mining and Metallurgy recently, 
when he dealt with *’Aerial Survey in Relation to 
Economic Geology”. This paper contains a useful 
bibliography, which has been reproduced with additions 
by Mr. H. Hemming, who discussed the commercial 
aspects of the subject at a meeting of the Institution 
of Petroleum Technologists on January 10. Mr. 
Hemming showed clearly that the main value 
attached to the use of aircraft in exploratory work 
is for obtaining rapidly information of technical 
value, and for transporting personnel or material 
from one place to another. He gave a very succinct 
account, not only of what has already been accom¬ 
plished in Hub direction, but also of the potentialities 
of further development of air survey. 

Empire Broadcasting 

Since the opening of the Empire Broadcasting 
Station at Daventry on December 19 (see Nature, 
131, 16, Jan. 7, 1933) the British Broadcasting 
Corporation has received a large number of cable¬ 
grams reporting reception of the transmissions in all 
parts of the world. A very large number of letters 
has also been received from listonors, and extracts 
from some of these are published in recent 
issues of World Radio , which is now the official 
organ of Empire broadcasting. Good quality recep¬ 
tion is reported from such places as Bagdad, the 
Federated Malay States, Zululand, Tanganyika, 
various parts of India, New Zealand, and North 
and South America. In some places, particularly 
South Africa, local atmospheric conditions have 
marred the reception to some extent, but on the 
whole it would appear from the first few weeks' 
tests that the inauguration of the new Empire 
broadcasting service has been a conspicuous success. 
The aerial arrays and the transmitters for the Empire 
Broadcasting Station at Daventry were designed, 
constructed and installed by Messrs. Standard 
Telephones and Cables Ltd. 

Anthropological Survey of Ireland 

A five-year plan for an anthropological survey 
of Ireland has been formulated by anthropological 
members of Harvard University. It will cover the 
archeology, social anthropology and the physical 
characters of the Irish people. In a preliminary 
account and progress report of the survey (Science, 
vol. 76, No. 1978) its object is said to be “to produce 
some sort of scientific interpretation of the Irish 
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people* 1 . The proposal has been cordially received 
in Ireland, and now has the official approval of the 
President of the Irish Free State. The arohieoiogioal 
section of the expedition is already at work and during 
the past summer, under the leadership of Dr. O’Neil 
Hencken and under the auspices of the National 
Museum of Ireland, has been engaged in the excava¬ 
tion of a Viking age crannog at Ballinderry, Co. 
Westmeath, and of bronze age burials nearby at 
Knockast, with remarkable results. For the study 
of social anthropology, Co. Clare has been chosen 
as the area affording most typically a blend of the 
old and the new in Irish culture. A preliminary 
survey has been made by Prof. W. Lloyd Warner, 
assistant professor of social anthropology in Harvard 
University, assisted by Mr. Conrad Arensburg, post¬ 
graduate anthropological student of the University. 
It is intended to devote two years with an extended 
staff to the observation of every aspect of Irish social 
life. Physical anthropology will bo under the charge 
of Prof. E. A. Hooton, of Harvard University, 
who will also be responsible for the general over¬ 
sight of the work of the expedition. 

Excavation in Alaska 

Dubinq the past summer an expedition of the 
University Museum of Pennsylvania, conducted by 
Miss Fredcrika de Laguna, has been at work on the 
coasts of Alaska in conformity with the policy of 
American anthropology for the intensive study of 
this area in relation to the problem of the early 
peopling of America. The expedition was engaged 
in the excavation of a prehistoric village site in 
Kachomak Bay, Cook Inlet. Of the finds of the 
season, Science Service (Washington D.C.) reports 
that Miss de Laguna regards the outstanding object 
to be a carved stone lamp. In the bowl of the lamp 
is a human figure in an attitude of prayer carved in 
full relief. Four other examples of such lamps are 
known ; but this is the only example to be found by 
a scientific explorer in situ. It is said to come from 
the last phase of four prehistoric Eskimo settlements ; 
but although the early phase of the ‘archaic’ culture 
of the area is remarkable for its carved ivories, stone 
carving is not known as an Eskimo technique. The 
lamp was found in a shell-heap close to the sea, 
which is washed by high tide. Other cultural features 
of the same settlement were elate mirrors, elate 
blades for lanoes, bone harpoons and dart heads, 
grinding stones, awls, drills, dolls, beads and needles. 
Rock-paintings were found in caves. Such paintings 
are known only in southern Cook Inlet and on 
Kodiak Island, where the culture is similar. The 
Indians of to-day believe that these pictures were 
painted by * whale killers*, much feared medioine- 
men who poisoned their lanoes with human fat. If 
there were any foundation for this belief, it might be 
related to the traces of cannibalism found in pre¬ 
historic settlements by the Smithsonian Alaskan 
expeditions. 

Spelling of Place Names 

Thb United States Geographic Board has pub¬ 
lished a “First Report on Foreign Geographical 


Names** (Washington Government Printing Office, 
1932. 10 cents). The list of names is prefaced by 
a long discussion of the problems involved, which 
is followed by certain general rules that the Board 
has adopted. The conventional English usage is 
adopted for the names of countries, dominions, 
colonies, etc., and for geographical features common 
to several States in whioh the official languages are 
different. For local geographical names in States 
where a Latin alphabet is used, the names a^e 
spelled in accordance with local usage but con¬ 
ventional English forms, where such exist, are 
accepted as alternatives. Names in non-Latin 
alphabets are to be transliterated according to either 
official transliteration, where suoh exists, or a system 
adopted by the Board and printed in this report. 
The practice of translating names is discouraged. 
The policy adopted by the Board differs little from 
that used by the Permanent Committee on Geo¬ 
graphical Names for British Official Use. The 
differences He in the spelling of names in possessions 
of European powers and in the transliteration of ‘j* 
and ‘zh’ in certain languages, but it is laid down 
that in the absence of any specific decision of the 
United States Board, the decision of the British 
Committee is to be followed in certain oases. The 
actual list of names in the Report gives pronunciation 
in many cases but omits it in several names where 
its addition would oertainly be useful. 

Forest Fires in Japan 

A paper on “Forest Fires and Weather” ( Soi . 
Papers Inst, Phys . Chem, Res, t Tokyo, vol. 18), by 
T. Terada and T. Utigasaki, states that the annual 
loss due to forest fires in Japan is second in magnitude 
only to that suffered by the United States. Japanese 
meteorologists might therefore do good service by 
studying the weather conditions that precede these 
fires in Japan, and perhaps eventually organising a 
system of warnings, following the example of the 
United States. The authors of this paper were led 
to study this subject with the aid of synoptic weather 
charts through the known tendency for the fires to 
break out practically simultaneously in widely scat¬ 
tered parts of Japan. They conclude that such out¬ 
breaks are generally associated with the near approach 
of the 'squall-line’ or principal cold front of a de¬ 
pression following an easterly track north of Japan, 
when the warmer of the two wind currents yields 
maximum temperatures of 20° C. or more. There 
seems no o priori reason why the front should have 
anything to do with the matter ; it is easy to imagine 
that the necessary antecedent conditions are merely 
a sufficiency of wind and warmth, with no rain and 
perhaps some special state of the air in regard to its 
water-vapour content. These conditions might 
seldom occur except on the approach of a depression. 
As frequently happens with investigations in which 
synoptic charts are used, the extent to whioh the 
evidence supports the conclusions cannot be gauged 
accurately unless ail the charts are reproduced in 
great detail. * It must have been difficult for the 
authors to determine the position of the. front in 
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relation to the outbreaks, seeing that they had to 
rely upon newspaper reports for the times of the 
outbreaks. 

The Disturbing Influence of Science 

Lecturing to the Science Federation of the 
University of Manchester on January 23 under the 
title “The Irresponsibility of Science”, Prof. H. Levy 
asserted that the problems of unemployment and the 
distribution of leisure are problems which the man 
of science must help to solve. It is part of the duty 
of the scientific man to examine the external pro¬ 
perties of science and to face the ethical problems 
which the application of scientific discoveries is 
liable to create. The habit engendered in the 
scientific worker by his very method of endeavouring 
to isolate objects or causes and consider the influence 
of single factors in a problem has a very real danger 
in that it leads scientific workers to assume that all 
scientific questions are independent of ethics. Prac¬ 
tically all scientific work, however, has a social 
aspect and its social properties cannot be (dearly 
separated from itH scientific properties any more 
$hon theoretical and applied science can be sharply 
demarcated. At the present time we are being forced 
to consider indeed the limit beyond which the pro¬ 
cess of improving the weapons of production is 
likely to disturb the structure of the original scientific 
movement itself. The scientific worker cannot ignore 
the fact that in practice what is intended as a gift 
of more leisure for all becomes unemployment and 
loss of consuming power for some. Scientific men 
must endeavour to find what factors go to the 
creation of on unstable society under the impact 
of science in this way. Prof. Levy suggested that 
scientific men should analyse the tendencies of science 
so that they could direct them. Science, which lias 
been a revolutionary factor, has now become a dis¬ 
turbing factor in the world, affecting the stability 
of communities, and the study of that disturbance 
is one for international science. 

Science and the Textile Industry 

Speaking on January 2fl on the textile industry in 
the course of lectures on industrial affairs which arc 
being given to the students of the Imperial College 
of Science and Technology, Dr. Kenneth Lee expressed 
his belief that the rapid development of scientific 
research will prove the best investment the textile 
industry can make. The British Cotton Industry 
Research Association has undoubtedly the best 
equipped textile research institute in the world, but 
although about eighty per cent of those engaged in 
production contributed to it, in relation to the 
magnitude of the industry the amount subscribed 
is negligible. Dr. Kenneth Lee believes that if the 
necessary financial support is forthcoming, we could 
dominate to a large extant the cotton textile field 
in the production of new inventions during the next 
few years. In addition to utilising science, the cotton 
industry must also employ men in its mills who con 
understand the work that science is doing. Dr. 
Kenneth Lee referred in particular to the way in 


which science, by introducing moans of artificial 
humidification and ventilation, has not only dis¬ 
counted what was once supposed to be a great 
advantage of the Lancashire industry—its damp 
climate—but has made it possible to obtain uniform 
conditions throughout the year with higher output 
and more efficient use of automatic machinery. 

Direct-Current Generators for Electrostatic Precipitation 

In the English Electric Co.'s Journal for October, a 
description is given of the high-pressure d.o. dynamos 
it constructs for use in electrostatic precipitation 
plant. Tho Whessoe Foundry and Engineering Co., 
Ltd., specialises in apparatus for fog and mist extrac¬ 
tion, and the English Electric Co.’s dynamos are 
specially designed to work with its plant. The 
removal of suspended particles from large volumes of 
gas is an important commercial problem at the 
present time. Electrostatic precipitation is now 
regardtsl as tho most efficient and economical 
method for cleaning gases. The English Electric 
Co. haH designed many high-pressure d.c. machines 
for radio transmission purposes, and the new dynamos 
are based on the experience gained in radio work. 
The generating unit for a typical equipment has to 
supply a current of about 0*15 amperes at a pressure 
of 45 kilovolts. The unit consists of a driving motor 
made to suit the local supply, coupled to three gener¬ 
ators connected in serios. The frames of the machines 
arc insulated from the earth by individual supports 
of solid porcelain. The whole of the high-pressure 
apparatus is enclosed by screens which separate it 
from the driving motor and prevent unauthorised 
accoss. A simple interlock on the door renders it 
impossible for anyone to enter the high-pressure 
compartment when the generators are running. As 
a further precaution, every conductor which is at 
high pressure when the machine is running is con¬ 
nected with the earth when the set is at ‘standstill’. 
Accidental shocks are thus avoided. A notable 
feature of the set is its ability to withstand a short 
circuit without a ‘flash-over’. A model precipitation 
equipment was shown in action at the English 
Electric Co.'s exhibition last November. 

Ship Researches at the William Froude Laboratory 

During the last ten or twelve yoars, no fewer than 
twenty-two papers have been contributed to the 
transactions of the Institution of Naval Architects, 
the North-East Coast Institution of Engineers and 
Shipbuilders and other bodies, by the members of the 
staff of the William Froude Laboratory, National 
Physical Laboratory, Teddington. Among these 
papers are six on the effect of weather conditions on 
the propulsion of ships, seven on the manoeuvring of 
ships and six on the efficiency of screw propellers. 
The other papers deal with the hulls of flying boats 
and ship propulsion data, Needless to say, all the 
papers are of permanent value and they have now 
been re-issued os vol. 23 of the Collected Researches 
of the National Physical Laboratory (London : H.M. 
Stationery Office. 20*. net). Arrangements have also 
been made to publish them in five groups. Each 
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papfer ib preceded by a short abstract and the volume 
has an adequate index, but the reprint does not 
contain reports of the discussions, for which reference 
will have to bo made to the transactions of the various 
societies. The majority of the papers, of course, deal 
with investigations carried out with models in the 
Alfred Yarrow Tank, but three of Mr. Kent’s papers 
on the effect of weather conditions on the propulsion 
of ships contain his observations made on several 
voyages across the Atlantic in rough weather, when 
the routine of the laboratory was abandoned for all 
the discomforts of the sea. 

Recent Acquisitions at the Natural History Museum 

The skin and skull of a hybrid between a Hon and 
a leopard, which was bred in the Gardens of Kolhapur, 
has boon presented to the Department of Zoology by 
Col. F. W. Wodehouso. This specimen, which had 
reached the age of throe years, resulted from a union 
between a male leopard and a lioness, there being 
two cubs in the litter, the other one dying when 
about two and a hftlf months old. These appear to 
be the only hybrids between a lion and leopard ever 
recorded. Among a small collection of mammals 
from Tanganyika Territory collected and presented 
by Mr. W. G. Cubitt-Currie is a new species of golden 
mole belonging to the genus Chlorotalpa . Purchases 
for the Department of Zoology include a specimen of 
the giant squid, Architeuthis, stranded in West Bay, 
Scarborough, on January 14. It is about 20 feet in 
length, including the tentacles. A notable addition 
to the Department of Geology is a complete Hjjecimen 
of the ancient shark, Hybodus Lauffianus , This is no 
less than seven feet long, and was discovered in the 
Upper Lias of Hobzmader, Wurttemborg. As with 
some specimens of Ichthyosaurus and other creatures 
found at this famous locality, not merely the skeleton, 
but also soft tissues, notably the skin, are present. 
The Department of Botany has received from the 
Godman Trustees a further collection of 848 speci¬ 
mens of flowering plants collected by Mr. R. G. N. 
Young in the Lunda provinco of Angola. The whole 
collection forms a valuable addition to our know¬ 
ledge of the flora of this part of Angola and is 
especially noteworthy on account of the wealth of 
material of aquatic species. Amongst the purchases 
are 640 specimens collected in Brazil by B. H. 
Krukoff and a further series of 268 type specimens 
of the liverwort family Jubulearum. 

Fanners’ Guide to Agricultural Research 

The Royal Agricultural Society of England 
(16 Bedford Square, W.C.l) has issued the seventh of 
its aeries of annual summaries of scientific and 
economic research (Is. 3d, post free). The volume 
deals mainly with work carried out in Great Britain 
but also includes the results of colonial and foreign 
investigations so far as they have a bearing on 
British agriculture. This year the publication has 
been issued under a new title, namely, “The Farmer’s 
Guide to Agricultural Research in 1931” in place of 
4 ‘Agricultural Research”, by which it has been 


known hitherto. The change has been made in order 
to emphasise the main object of the publication, 
which is to provide the farmer with the most up-to- 
date information in all the leading branches of 
agriculture in a summarised and simple form. Apart 
from the title, the character of the volume remains 
unaltered, except that the section on crop and plant 
breeding is temporarily suspended and a now section 
on pests and parasites is included. The remaining 
sections, on dairy farming and dairy work, prevention 
and treatment of diseases of animals, farm economics, 
the feeding of live stock, farm implements and 
machinery, and soils and manures need only be 
cited to show how wide is the field of inquiry covered. 
Sinco each section is prepared by a recognised 
authority on the subject, the publication cannot 
fail to be of interest and practical value to the 
farmer, agricultural organiser and student. 

Trout Fishing in New Zealand 

An interesting communication on the effects of 
intensive angling on the depreciation of trout-fishing 
in the Oreti (or New River) in New Zealand is given 
by Prof. E. Percival in Fisheries Bulletin No. 6 of 
the New Zealand Marine Department. The European 
trout when introduced into New Zealand showed 
remarkable fitness to their new environment by their 
great growth and in tho early years afforded excellent 
opportunities for anglers. In recent years, however, 
there have been signs that the fishing is falling off 
to a considerable extent. This had been popularly 
attributed to a number of causes, such as the removal 
of the bush, leading to a decline in the food supply, 
the destruction of grasshoppers and cicadas by 
imported birds, or a change in the growth rate of 
the fish themselves. By examining old anglers’ 
diaries, studying the food supply and growth of tho 
trout, and using tho statistics of angling societies, 
the author has shown that in all probability tho 
decline in the fisheries is due to the great increase 
in the number of anglers themselves in recent years 
and to the opening up of fresh regions mode accessible 
by modem rapid means of transport. The apparent 
decrease in size attained by the fish is due to the 
killing off of the older fish and tho rapid removal 
of the smaller fish before they have time to reach 
a largo size. In this publication Prof. Percival gives 
some valuable information on the food relations in 
inland waters of New Zealand, following up the work 
he has already done on the fauna of the streams of 
Great Britain. 

Tests of Hearing 

A Committee of the Section of Otology of tho 
Royal Society of Medicine which was appointed in 
1929 to consider "tests of hearing has now issued its 
report (Longmans, Green and Co., Ltd., London. 
2s. 0d<), Testa of hearing by tuning forks, which 
are widely used, were first considered. It was found, 
however, that there is no uniformity in the kinds or 
construction of forks employed by otologists. The 
Committee obtained the advice of Sir William Bragg 
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and a list of requirements was formulated which 
was laid before Drs. Kaye, Dye, and Davis of the 
National Physical Laboratory, who undertook to 
draw up specifications for the manufacture of standard 
forks, and Messrs. J. and W. Ragg of Sheffield 
have completed a sot which will shortly be 
available. The chief features of the standard fork 
are (1) the place where it should be struck is marked, 
(2) overtones should bo inaudible within ten seconds 
of the fork being struck, (3) the pitch audible through 
air and bone to be the same, and (4) the rate of decay 
shall be such that the half intensity period of the 
vibrating fork in air shall be between tliree and ten 
seconds. Recommendations on the use of forks are 
given, the classical qualitative tests of hearing are 
surveyed and their clinical significance stated, and 
quantitative tests art) discussed. Several memoranda 
on various aspects of the subject are contained in 
an appendix. The report is one of considerable value 
and interest. 

American Association for the Advancement of Science 

On December 30 the following officers of the 
American Association for the Advancement of 
Science were elected : President : Dr. Henry Norris 
Russell, Princeton University ; Permanent Secretary : 
Prof. Henry B. Ward, University of Illinois ; General 
Secretary : Prof. Burton E. Livingston, Johns 
Hopkins University ; Treasurer : Mr. John L. Wirt, 
Carnegie Institution of Washington. Vice-Presidents 
and Chairmen of Sections : A (Mathematics), Prof. 
C. N. Moore, University of Cincinnati; B (Physics), 
Dr. C. J. Davisson, Bell Telephone Laboratories ; 
C (Chemistry), Prof. Arthur B. Lamb, Harvard 
University; D (Astronomy), Dr. V. M. Slipher, 
Lowell Observatory ; E (Geology), Prof. Rollin T. 
Chamberlin, University of Chicago ; F (Zoological 
Sciences), Prof. A. S. Pearse, Duke University; 
G (Botanical Sciencos), Prof. K. M. Wiogand, Cornell 
University ; H (Anthropology), Prof. T. Wingate 
Todd, Western Reserve University ; I (Psychology), 
Prof. Walter R. Miles, Yale University ; K (Social 
and Economic Sciences), Dr. Wesley C. Mitchell, 
Columbia University ; L (Historical and Philological 
Sciences), Mr. Waldo G. Leland, American Council 
of Loafried Societies ; M (Engineering), Mr. C. F. 
Kettering, General Motors Corporation ; N (Medical 
Sciences), Prof. Chari os R. Stockard, Cornell Uni¬ 
versity ; O (Agriculture), Mr. A. R. Mann, Cornell 
University ; Q (Education), Prof. Walter F. Dear¬ 
born, Harvard University. 

Announcements 

It is announced that Sir Charles Reed Peers, 
president of the Society of Antiquaries, has been 
appointed a trustee of the British Museum in 
succession to the late Viscount Dillon, who died on 
December 18. 

The Council of the Institution of Naval Architects 
has awarded the premium for the year 1032 to Dr. 
G. Kempf, and Herr H. Lerbs, of the Hamburg 
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Experimental Tank, for their joint paper: “Cavita- 
tion Experiments on a Model Propeller 1 ’. 

At the meeting of the London Mathematical 
Socioty on February 16 at 5 P.M. at Burlington 
House, Prof. P. A. M, Dirac will deliver a lecture on 
“The Relation betwoen Classical and Quantum 
Mechanics”. Members of other scientific societies 
are invited to attend the lecture. 

At the ordinary scientific meeting of the Chemical 
Society held on January 19 the President announced 
that Prof. S. Sugden had been appointed honorary 
secretary until the annual general meeting on March 
30, and that the Council had nominated Prof. G. T. 
Morgan to the office of president and Prof. S. Sugden 
and Dr. J. M. Oulland as honorary secretaries to fill 
the vacant places that fall due to be filled at the 
annual general meeting. 

The Council of the National Institute of Agricultural 
Botany has awarded the Snell memorial medal for 
1932 to Dr. Kenneth M. Smith, entomologist of the 
Potato Virus Research Station, University of 
Cambridge. The medal is given to mark eminent 
work in the sphere of potato husbandry and it has 
been awarded to Dr. Smith in recognition of his 
valuable research work on the virus diseases of the 
potato. This has not only thrown much light on the 
methods of transmission of these diseases but has 
also had far-reaching influences on the whole plant 
virus problem. 

As a result of further conferences between the 
“Dechema” (Deutsche Gesellsohaft fur chemisohes 
Apporatewesen), the Verein deutsoher Chemiker, the 
Verein deutscher Masohinenbauanstalten and the 
civic authorities of Cologne, it has been decided that, 
without interfering with the preparations in hand 
for the chemical plant exhibition “Achema VII”, 
the date should be changed. The date for the 
exhibition, which will be held in Cologne, has there¬ 
fore been finally fixed for May 18-27, 1934. The 
exhibition “Kautschuk” of the German Society for 
Rubber Industries which was to be held in con¬ 
junction with “Achema VII” will take place inde* 
pendently during 1933 in Cologne. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—Lecturers 
and instructors in various scientific subjects in even¬ 
ing institutes of the London County Council—The 
Education Officer, The County Hall, London, S.E.l 
(Feb. 10). Ah Esher research student to carry out 
research in the history or archeology of London— 
The Secretary, London Museum, Lancaster House, 
St, James’s, London, S.W.l (March 11). A professor 
of agriculture at the University of Reading—The 
Registrar. An engineering workshop instructor and 
lecturer in workshop processes, drawing, calculations 
and science at the Borough Polytechnic, Borough 
Road, London, S.E.l—The Principal. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

The Whale Shark in the Waters Around Ceylon 
From time to time since 1862 , whale sharks have 
been reported from the waters around Ceylon. In 
addition a number of incidental accounts based on 
erroneous identifications have been published. In 
the progress of an article on the geographical dis¬ 
tribution of this great fish, these references have been 
looked up and it now seems a good opportunity to set 
forth the accurate accounts and designate those 
which are erroneous. 

The earliest reference of all is that by Capt. James 
Steuart. in 1862 1 . In writing of the pearl fishery, he 
noted that sharks were common and specifically 
stated that 41 . . .on two occasions my attention has 
been called to spotted ones of such monstrous size as 
to make the common ones at their sides appear like 
pilot-fish’*. 

In 1883, and again in 1884, Haley* recorded the 
capture, at Moratuwa near Colombo, of a compara¬ 
tively small specimen (23 ft. 9 in. long). This was 
mounted and is on exhibit in the Colombo Museum ; 
for a figure of this see Gudger*, 1931, pi. xxx. Haley* 
also recorded (1890) the capture in 1889 of an 18-ft. 
specimen at Ngombo, on the western shore just 
north of Colombo. The skin was sent to the British 
Museum and mounted ; for figures of it, see Gunther* 
(1889) and Gudger (1931, pi. xxxi). Lastly, Thureton* 
(1894) stated that in April, 1890, another Bmall fish 
(14 *6 ft.) was taken off Bambalapitya. I have been 
unable to identify this locality, but it is interesting to 
note that the other two specimens came from the 
west coast, and that all three were relatively small fish. 

These are the substantiated records for Ceylonese 
waters. Other specimens of the whale shark have 
been taken off the Indian peninsula not far away. 
They will be noted in the paper on the distribution 
of the fish, but in the present article two indefinite 
and, in my judgment, erroneous references to the 
presence of this shark in Ceylonese waters must be 
cleared up. 

The first of these is in A. E. Shipley and James 
Homeirs “Further Report on Parasites Found in 
Connection with the Pearl Oyster Fishery at Ceylon" 
(in W. A. Hardman's Report to the Government of 
Ceylon on the Pearl Oyster Fishery of the Gulf of 
Manaar, 1905, vol. 3, pp. 53 and 54), On page 53, 
they listed a trematode “from either a species 
of Caroharias or Bhinodon typicus , the ‘basking 
shark* of tropical waters*'. Here already doubt 
was expressed and in a footnote the authors showed 
further doubt as to what is meant by the “basking 
shark’\ Hardman's recollection was that “the term 
was applied by the sea-going men to a Carcharias”, 
Now, the form and coloration of the whale shark are 
so remarkable that no one who has Been even a good 
figure of it could ever mistake another shark for it- 
Moreover, the note further stated that such a 
“basking shark** oaught on the pearl banks was sent 
to Boulenger who identified it as Stegoetoma tigrinum , 
a shark somewhat similarly marked. 

On page 54, Shipley and Homell described a 


Distomum “taken from the perivisceral oavity of 
Bhinodon typicus”. Here again I doubt the identi¬ 
fication of the shark. On this point it should be 
noted that James Johnstone*, in his report on the 
fishes taken by Herdman and Homell, made no 
reference to such a shark—the capture of which 
would have been a notable matter. Further negative 
evidence will now be submitted. 

Thomas Southwell 7 , in his “Notes on the Food of 
Certain Marine Fishes of Ceylon" on page E 49, 
wrote : “ Bhinodon typicus, March 14, 1910. One 
specimen. Stomach empty." Again, in his “Notes" 
on the Fauna of the Ceylon Pearl Banks’*, 7 on page 
E 44, under date of March 18, 1910, of trawling m 
Dutch Bay, he wrote thus: “ Bhinodon typicus . 
Stomach empty, but six huge oestodes in gut. Very 
ripe ovary. Oviduot full of eggs, 16 cases counted, 
same form as in dog-fish.'* 

These statements interested me because they 
apparently gave two other records for Rhineodon off 
Ceylon, and particularly because one account indi¬ 
cated the method of reproduction in this rare shark. 
To verify and clear thiB matter up, I carried on an 
extensive correspondence with Mr. Southwell and 
with Dr. Joseph Pearson, director of the Colombo 
Museum. Southwell thought that the egg-cases were 
preserved in the Colombo Museum, but an exhaustive 
search by Poarson failed to reveal them. Then I 
turned to the question of identity of the shark. 
Pearson stated that in long years of trawling with 
literally thousands of hauls, neither ho nor any of 
his men had ever seen a Rhineodon, which he knew 
well but thought a very rare fish around Ceylon. He 
suggested that Southwell’s shark might be a Stego - 
stoma , as Herdman indicated for a similar case above 
referred to. Southwell replied that he knew Stego - 
stoma well and that it was not his fish, that he 
thought that his identification was correct since it 
was made from Day’s “Fishes of India” (1889, 
vol. 2, p. 29), but that he might have been mistaken. 
Now the description of Rhineodon on the page cited 
in Day is so indefinite that it might be applied to 
almost any of several large barred and spotted sharks. 
My conjecture is that Southwell's shark might have 
been a Oaleocerdo tigrinum . I think that it could not 
have been a whale shark. Had he seen this shark, its 
great size and extraordinary markings would most 
surely have fixed themselves in his mind. 

I think that both these references to Rhineodon 
may safely be set down as due to mistaken identifica¬ 
tions, and hence may be disregarded in this faunal 
survey. However, there are left the records of three 
specimens seen by scientific men, and in addition, 
Steuart’s short account of his encounters with great 
spotted sharks, which were undoubtedly Rhineodons. 

E. W. Gudger, 

American Museum of Natural History, 

New York City. 

1 Stouart, James, "Notes on Ceylon", etc. London, 1802. (Whale 
Shark, p. 160.) 

* Haley, A., "On the Occurrence of Bhinodon typicus Smith on 
the West Coast of Ceylon". Ann . Mag. Nat. Hist,, 6 ser., IS, 48-49; 
1683. "On RMnodon typicus". Kept. Director Colombo Mun. for 1683, 
In Ceylon Admlnstr. Septs. for 1683. pp. 129 d-130d; 1864. "On 
Bhinodon typicus". Rept. Director Colombo Mus. for 1889. In Ceylon 
Admlnistr. Rept*. for 1889, p. 14; 1890. 

■ Gudger, 2. W„ "The Fourth Florida Whale Shark, Rhineodon 
typuS , and the American Museum Model Based on It". Butt. Amor, 
Mus. Not. Hist., 81, 018-037, 10 jpto.. 4 text-figs.; 1931. ^ 

* GUnther, A. C. L., "The Basking Shark [Bhinodon typus] of the 
Indo-Pactfic Region". Graphic, London, p. 310, text-fin.: 1889. 

• Thurston, Edgar, "Inspection of Ceylon Pearl Banks \ Butt. 
Madras Govt, Mus. No. 1 (Whale Shark, pp. 30-38, pi. II1A); 2894. 

• Johnstone, James, Rept, Govt. Ceylon Pearl Oyster Fishery Gulf 
of Manaar, vol, 27*01-222, 2 pis.* 2 text-figs.; 1904. 

r Southwell, Than., Marine Biology, In Ceylon Admlnistr. Rept*. 
1912-13, Pt. IV—Education, Sdenoe, Art. 
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Properties of X-Radiation 

The published accounts of unsuccessful attempts 
to find the J -phenomenon seem to call for some 
statement of the present position of investigations on 
the subject. Our experience of the phenomenon is 
now so extensive, that the comments and suggestions 
of experimenters are to us of little more than psycho¬ 
logical, or shall we say philosophical, interest. Their 
results represent, at most, an almost negligible 
number of observations under conditions which we 
are able to reproduce at any time ; they add nothing 
to our knowledge. 

These negative results, that is results showing no 
J-discontinuity, are neither mow nor less accurate, 
neither more nor less real, than those which show the 
discontinuity. Results of one kind follow laws which 
are now familiar to physicists ; the others are 
governed by laws which are not as yet generally 
recognised. It is to the apparent violations of known 
laws and not to further confirmation under very 
precise and specialised conditions that we must look 
for advances in knowledge. The very rigid limitation 
of the number of variables, usually imposed upon the 
experimental conditions, is a most effective barrior to 
discovery in regions which have not been thoroughly 
explored. These limitations we have tried—indeed 
experience has taught us—to avoid. 

The reality of a ./-discontinuity can be established 
by an observer in an hour’s time ; tho wide generality 
of the phenomenon has however taken months and 
even years to establish. The laws which govern it 
have been studied for thousands of working days and 
certain general conclusions have been reached. How 
general theBo laws are, cannot, of course, be told. 
But they show with certainty that what have pre¬ 
viously been regarded as the fundamental laws of 
X-ray action are not valid ; and they introduce us 
to entirely new conceptions of X-ray phenomena. 
It is quite evident that not only is the ^-absorption- 
discontinuity conditional on some unidentified factor 
but that even the X-absorption edge (discovered by 
us some twenty-five years ago, and now perhaps 
too faithfully aocepted) is conditional, and not per¬ 
fectly general. In fact, the whole activity of a radia¬ 
tion in a substance is not governed solely by the 
wave-length of the radiation and the nature of the 
substance. Confirmation of thiB statement will be 
found in the work of Lindh and others on the absorp¬ 
tion of X-rays by light substances—work which 
showed as alternative results absorption lines and 
absorption edges. It is such alternative results which 
we have frequently described in association with the 
J -phenomenon. 

In this laboratory we have observed the dis¬ 
appearance of the K -absorption in a way so pro¬ 
nounced that there is no mistaking it. 

It may be that many more years must pass before 
the results discovered can be attributed to one or 
two simple measurable quantities. The simplest 
interpretation has yet to be found. But it is important 
to know that current theories completely break down 
—that the quantum (or photon) may become im¬ 
potent ; that an atmosphere of radiation (not 
independent quanta or harmonic constituents) is 
effective; that superposed radiations act as a 
coherent whole ; that, so far as the radiation is 
concerned, something analogous to temperature of 
radiation is the dominant factor ; that the internal 
state (and history) of a substance (not simply 
the nature of constituent atoms) determines its 


behaviour under X-ray action. How far these con¬ 
clusions apply to the K and L phenomena has yet to 
be determined, but even their conditional nature has 
been established. Detailed accounts will be pub¬ 
lished in other journals. 

C. Q. Bakkla. 

University of Edinburgh. 

Nov. 18. 

Carbonyls of Lithium, Rubidium and Caesium 

The carbonyls of certain alkali and alkaline earth 
metals have been prepared previously by the action 
of carbon monoxide on a solution of the appropriate 
metal ammoniate in liquid ammonia. In this way, 
Joannis 1 obtained sodium carbonyl, NaCO, and 
potassium carbonyl, KCO; Cunz and Montrel* 
barium carbonyl, Ba(CO), and Roederer* strontium 
carbonyl, Sr(CO),. In tho course of researches 
on the carbonyls proceeding in these laboratories, 
the corresponding compounds of lithium, rubidium 
and calcium have been obtained. 

The carbonyls were prepared by condensing pure, 
dry ammonia on to a clean specimen of tho metal in 
question by immersing the containing vessel in a 
bath at - 60°. After complete dissolution, which 
occupied about 45 minutes, the excess of ammonia 
was allowed to evaporate, a gentle stream of pure, 
dry carbon monoxide being meanwhile passed through 
the apparatus and continued until the metal ammoni¬ 
ate was wholly transformed into the carbonyl. Be¬ 
cause of the highly reactivo nature of the metals, 
ammoniatos and carbonyls, all the operations were 
conducted with the rigid exclusion of both air and 
moisture. 

Lithium carbonyl , LiCO, is a white pulverulent 
substance quantitatively synthesised by these means : 
found Li 18*80, 19*62, 21*05 per cent, mean 19*82 
per cent; calculated for LiCO, 19*86 per cent. It 
darkens on standing owing presumably to the 
liberation of minute amounts of carbon, and, on 
heating in a vacuum, it begins to decompose at 300° 
without detonation but with the separation of car¬ 
bon. At about 500° this change is completed in a 
short time, the residue consisting of free carbon, 
carbonate and oxide, the amount of residual carbon 
indicating that the reaction takes the oourse, 

4LiCO-Li 1 CO,+Li f O + 3C ; 
ratio LiCO mol. /C atoms, foiuid 1 *57, calculated 
1*33 (the high ratio being probably due to the loss 
of carbon in the colloidal form). When treated with 
water the carbonyl detonated violently, with instant 
ignition of the gaseous products, a cloud of soot 
being produced and a residue of carbonate and car¬ 
bon left. On the other hand, water vapour was 
absorbed quietly with the formation of a dirty 
brown liquid. The carbon from the detonation of the 
carbonyl gave ratios LiCO mo L/C atoms lying 
between 2*5 and 3*6. These results together with 
those of Joannis, who showed that the gas from the 
detonation of sodium carbonyl with water contained 
86 per cent hydrogen and 14 per cent carbon mon¬ 
oxide, indicate the probability of more than one 
reaction : the high proportion of hydrogen, together 
with the presence of carbonate in the residue accords 
well with a reaction of the type, 

2LiCO + H,0 « Li.CO,+C+H, 

involving the reduction of water by the carbonyl, 
which requires LiCO/C=*2. 

Rubidium carbonyl is a pure white solid possessing 
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as ordinarily prepared a nacreous lustre and dis¬ 
solving readily in water to give a pale yellow solution. 
Quantitative synthesis gave Bb 76*55, 74*89 per cent; 
mean 75*72 per cent; calculated for RbCO, 75*35 per 
oent. The lilac colour attributed to some of these car¬ 
bonyls only appears when the conversion from 
ammoniate to carbonyl is incomplete, and is un¬ 
doubtedly duo to a fine dispersion of the former 
material. When rubidium carbonyl is heated in a 
vacuum, the usual dissociation sets in about 350°, and 
proceeds with increasing rapidity as the temperature 
is further raised, carbonate, carbon and oxide being 
produced. 

Calcium carbonyl is a dirty, cream coloured, pul¬ 
verulent powder : found Oa 40*75, 43*66 per cent; 
mean 42-21 per cent; calculated for Ca(CO) t , 41*70 
per cent. With water, it darkens in colour and 
partially dissolves with the evolution of heat, but 
without detonation. When heated in a vacuum it 
gives carbon, carbonate and oxide, the reaction 
commencing about 200° and increasing in velocity as 
the temperature is raised. 

T. G. Pearson. 

University of Durham, 

Armstrong College, 

Newcastle upon Tyne. 

Nov. 14. 

1 C. 11 Acad. Sci. t llfl, 1MH ; 1 803. 

■ Hull. Soc . Chim. t (»), 29 , 585 ; 1903 . 

B Ibid ., 9ft, 7Hi; 1906. 

Systems of Four Immiscible Liquid Layers 

In a recent letter Prof. J. R. Partington 1 states 
that the system of four immiscible liquid layers 
described by me 2 docs not appear to be stable, 
inasmuch as a specimen, that originally separated 
into the four layers, now forms 
two only. A little more than 
two years ago I prepared a 
scale* 1 tube containing this sys¬ 
tem, plus mercury. It has been 
shaken repeatedly, but still sepa¬ 
rates into five layers. Moreover, 
there has boon no noticeable 
tendency for any one of the 
layers to decrease in volume, 
much less to disappear. A recent 
photograph of this tube is repro¬ 
duced as Fig. 1. A second 
specimen, made about the same 
time, behaved in precisely the 
same way. 

It is difficult to account for 
the instability of Prof. Parting¬ 
ton’s specimen, unless indeed 
impure materials were used (for 
example, the best oleic acid 
obtainable commercially is im¬ 
pure) or unless precautions were 
not taken to exclude atmospheric 
oxygen and carbon dioxide. The 
latter will decompose the soap, 
and the four layers will become 
three. This might conceivably 
happen within two years through 
the action of atmospheric carbon dioxide if the 
specimens were stoppered with cork or rubber; but 
then under such conditions the hexane might evapor¬ 
ate away* The suggestion that some decomposition 
has occurred, or that impure materials were used, is 
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supported by the fact that the two layers of the un¬ 
stable specimen are reported to be brown in colour. 
The phase rule does not demand that systems 
shall remain in equilibrium in the presence of reactive 
substances not included among the components. 
Indeed, it is applicable even when slow interaction 
between the components occurs. For example, 
Schreinemakers’ studies of the system succinic nitrile, 
water,* and my own of the system sodium oleate, 
sodium chloride, water, ethyl acetate, 4 are not invali¬ 
dated because the nitrile and the ester respectively 
are slowly hydrolysed by the water. These systems ' 
would certainly not romaffi in equilibrium for two 
years, but os it happens the system under considera¬ 
tion is not of this type. Provided that it is prepared 
with pure materials and suitably sealed, it Baems 
likely that it will remain unchanged indefinitely, 
thus constituting the first example of a system of 
four immiscible liquid layers in permanent true 
equilibrium. This claim iH sufficiently established 
by the single example illustrated in the accompanying 
photograph, and is not weakened by the fact that 
the same phenomena may not be manifested under 
slightly different conditions. 

K . Lester Smith. 

Glaxo Research Laboratory, 

56, Osnaburgh Street, N.W.l. 

1 Nature, 130 , 067, Dec. 24, 1032. 

1 Nature, 127, 01, Jan. 17, 1931. 

* Z. Phyt. Ch»m., 23 , 418 ; 1897. 

4 Phy* Ckcm 36 . 2465 ; 1932. 


Vacant Positions in the Iron Lattice of Pyrrhotite 

Previous investigations on the solubility of sulphur 
in iron sulphide (FeS) have led to the conclusion that 
the solid solutions of sulphur in iron sulphide are 
formed by substituting some of the iron atoms in the 
original lattice by sulphur atoms. Assuming that the 
radius of the sulphur atoms is smaller than that of 
the iron atoms, this hypothesis explains the fact that 
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the lattice dimensions decrease with increaaixijg 
sulphur content. It seems, however, doubtful if this 
relation between the radii of iron and sulphur atoms 
agrees with reality, and the difficulties are still more 
increased when. one has to explain the analogous 
(only more pronounced) lattice variations in solid 
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solutions of selenium in iron selenide (FeSe) in the 
same way, on the assumption that the selenium 
atoms are smaller than the iron atoms. 

There exists, however, a second explanation of the 
observed effect, which requires no special relation 
between the sizes of the two kinds of atoms, namely, 
that the excess of sulphur is caused by an increasing 
number of vacant positions in the iron lattice. Recent 
X-ray measurements carried out in this Institute 
show that the phase of the ‘nickel arsenide type’, 
constituting the solid solutions in question, is homo¬ 
geneous from about 60 to about 66*6 atomic per 
cent sulphur, and by medhs of tho lattice dimensions 
observed, the density has been calculated for a solid 
solution of the substitution typo and for the type 
characterised by vacant iron positions. The curves 
are shown in Fig. I together with previously observed 
density values, which strongly favour the assumption 
of such vacant positions. 

Theoretically, it should be possible to decide the 
question also by intensity measurements of tho X-ray 
interferonces, but in this case tho difforonco neces¬ 
sitated by tho two theories is too small to be detected. 
A study of the solutions of selenium in iron selenide, 
whero tho difference should bo more marked, and 
also where the density measurements probably will 
give a still more striking difference, has boen begun. 

No definite facts indicate a regular distribution of 
the vacant positions, so possibly they might be dis¬ 
tributed at random in the iron lattice. Theoretically, 
the appearance of random vacancies is as natural as 
the appearance of random substitution, or of a 
random adding of dissolved atoms into tho inter¬ 
stices of a lattice. These vacant positions make a 
now type of solid solution like the abovo possible, 
and the possibility of their appearing should be kept 
in mind in the determination of any structure where 
they are not electrostatically impossible. 

In this connexion it might be mentioned that the 
present study has shown that tho phase under 
investigation exhibits a ‘superstructure* at the homo¬ 
geneity limit richest in iron, that is, at the composi¬ 
tion FeS. Tho symmetry is still hexagonal, but the 
longest basal diagonal of the old unit cell (of the 
nickel arsenide type) becomes the a-axis in the super 
oell, while the c-axis of the old cell is doubled. The 
new super cell contains 12 iron and 12 sulphur atoms. 
The superstructure disappears rapidly when the 
sulphur content of the phase increases. 

Gtjnnar Hago. 

Institute of General and 
Inorganic Chemistry, 

University, Stockholm. 

Deo. 17. 

Positive Ion Emission from Oxide Catalysts 
It was shown recently in this laboratory 1 that the 
emission of positive ions from a heated Kunsman 
catalyst is accompanied by the evaporation of neutral 
atoms. In particular, a casshun source heated in the 
neighbourhood of a sodium source deposited cresiixm 
on the latter, so that when it was heated in turn, it 
emitted caesium and not sodium ions. The number 
of caesium ions emitted from the sodium source was 
large in this sense that it corresponded to the 
deposition on the superficial area of the source of 
a layer of caesium a thousand atoms thick. 

Caesium atoms evaporate uncharged from caesium 
in bulk and a layer more than two or three atoms 
thick must behave in the same way. Thus we find 
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that caesium deposited in varying thicknesses on a 
tungsten surface, which is then heated, always results 
in the emission of the same quantity of positive 
charge. This charge corresponds to the emission of 
the last layer of the csesium on the tungsten, which 
is held to the surface as ions, the overlying atoms 
being evaporated in the neutral state. In the experi¬ 
ments with the oxide sources, the caesium must 
therefore have been distributed on the surface of 
the microcrystals throughout the source. At tempera¬ 
tures below that at which the ccesium evaporates 
appreciably, the ccesium atoms must be able to 
migrate over the crystal surfaces, possibly in tho way 
suggested by Lennard * Jones*, so that the deposition 
results in a large surface being covered by a 
monatomic layer of caesium ions. 

This result suggested that it might be possible to 
produce positive "ion sources of other metals by 
evaporation on to an iron oxide base, and experiments 
were mado with thallium, indium and gallium. With 
thallium and indium we obtained very pure sources 
of tho corresponding ions which gave on emission 
of 20 microamp. per sq. cm. for many hours. With 
gallium the results were unsatisfactory and the sources 
soon failed. The ions wero identified by mobility 
measurements in pure nitrogen. In this gas we have 



found that the determination of the mobility of a 
positivo ion gives an unambiguous measure of its 
mass*. 

To investigate this difference between the different 
metals, we made experiments in which a known 
amount of metal could be deposited on tho oxide 
base. After the deposition, the oxide was heated 
to a given temperature and the resultant positive 
ion emission measured. In Fig. 1, this emission, ip f 
is plotted against the time. Curves A, J3, C, D are 
for progressively increasing amounts of deposited 
thallium. The results showed that a very large 
proportion, probably 100 per cent, of the deposited 
metal was re-emitted as ions whon the source was 
heated. Secondly, in all the curves it will be seen 
that the initial maximum current is tile same. This 
maximum current is the emission, at the given 
temperature, characteristic of the surface when 
saturated with positive ions. At the beginning of 
the heating of the source, the outer surface is fully 
saturated. Unless it can bo maintained in this state 
by the migration of ions from the interior, the 
emission falls off. The possibility of maintaining 
the outer surface in the saturated condition must 
depend upon the concentration of ions omthe crystal 
surfaces in the neighbourhood of the outer surface. 
With large depositions these are saturated and the 
emission remains constant (see Fig. 1, curve D ). 

If for a given metal the emission characteristic of 
the saturated surface is measured at increasing tem¬ 
peratures, it is found to rise rapidly like the saturated 
electronic omission from a heated filament. From this 
curve an approximate value of the positive ion work 
function can be found. At a certain fimiring 
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temperature the iron oxide sinters and the emission falls 
and becomes unstable. This temperature limitation 
defines the maximum emission that can be taken from 
an iron oxide source with a given metal on it. The 
higher the work function for the positive ions the 
lower the maximum current. In the mobility ex¬ 
periments with gallium we must have exceeded this 
limiting temperature in the attempt to obtain the 
necessary emission. 

Details of theso experiments, together with others 
on the properties of surface ionic layers of other 
metals on various oxides, will be discussed in another 
place. We may point out here the significance of 
these results in connexion with the catalytic action 
of the Kunsman source in the production of ammonia 
which we have found to tako place at low pressures 9 and 
which is used as an industrial process^ The catalytic 
activity may bo assumed to bo directly associated 
with the presence of alkali ions on an enormous area, 
and any activity of the oxide in the absence of added 
alkali to the inevitable presence of traces of the alkalis 
as impurity, for a small mass of alkali will cover a 
largo area as a monatomic film. 

C. F. Powell. 

Luang Brata. 

The Wills Physical Laboratory, 

University of Bristol. 

Doc. 20. 

1 Tyndall and Fowell, Proc. Hoy. Soc. t A, 180, 346 ; 1932. 

k Letmaid-JoncB, Tram. Faraday Soc., 88, 333 ; 1032. 

' Powell and Brata, Proc. Hoy. Soc., A, 138, 117 ; 1032. 


Fusion of Carbon 

In the course of an investigation on the behaviour 
of the carbon arc in various gases at high pressure, 
carried out in apparatus provided by Imperial 
Chemical Industries Ltd., ’ wo have obtained large 
amounts of carbon in a fine state of division. In 
certain circumstances this oarbon is deposited as 
graphite, all in the form of small spherules of about 
0*02 mm. diameter or smaller, having a density 
2*26. There seems to be little doubt that these 
spherules of graphite liavo been formed owing 
to the effect of surface tension, the carbon having 
persisted for a finite time in the molten state. 
The best yield was obtained at 90 atmospheres in 
hydrogen with an arc dissipating 20 kilowatts. The 
temperature of the positive crater at this pressure has 
not yet been determined. The surface brightness 
at 10*5 atmospheres was 2*18 times that of the arc 
at atmospherio pressure for the same wave-length, 
corresponding to an increase of brightness tem¬ 
perature of 460°. The increase in the thermo¬ 
dynamic temperature must be of the same order, so 
that the temperature was probably much higher at 
90 atmospheres. Further investigations are necessary 
before the precise conditions under which the 
spherules are formed are established. The percentage 
of ash left after burning the carbon of the electrodes 
was 0*8, that from the oarbon collected from the 
arc chamber leas than 3 per cent. It is soarcely likely 
that this amount of fusible ash could cause the 
whole of the carbon to adopt spherical form. 

Braun 1 has mentioned the formation of micro¬ 
scopic spheres of carbon from thin carbon filaments 
through which the discharge from a number of Leyden 
jars was passed, while Lummer’s investigations on 
the peculiar molten appearance of the positive 
crater in arcs at low pressure described in ms book 


on the "Verflussigung der Kohle*’ are well known, 
but no evidenoe of the melting of carbon is quite 
so convincing as the appearance of those graphite 
spherules, obtained in the above manner. 

A. Egkrton. 

M. Milford. 

Clarendon Laboratory, 

Oxford. 

Dec. 16. 

1 Ann. Phy*., 17, 359 ; 1905. 


Liesegang Rings 

In reply to Dr. Bradford's letter 1 I would say that 
the more comprehensive a theory is, the more general 
and apparently indefinite must be the terms in which 
it is expressed. If for my indefinite term 'mobilisa¬ 
tion' is substituted the more definite term 'adsorp¬ 
tion', my theory of periodic structures becomes almost 
identical with Dr. Bradford’s. But I believe that 
adsorption is only one of the means by which the 
substance may migrate towards the structure 
already formed, and I prefer, therefore, to use the loss 
definite term 'mobilisation' to include all these 
means. ^ 

It is not correct to suppose that in accordance with 
my theory all systems should give periodic structures, 
for the critical conditions postulated may be absent 
or only slightly developed. Nevertheless, it is prob¬ 
able that a system not usually given to periodio 
structure formation can always be made to furnish 
periodic structures by alteration of these conditions. 
This, I believe, is a point also upheld by Dr. Bradford. 

Ernest S, Hedges. 

International Tin Research 

and Development Council, 

Manfield House, Strand, 

London, W.C.2. 

Jan. 4. 

» Nature:, 180,1002, Dec. 31,1932. 

Nitrogen Fixation in the Genus Lolium 

The results of some recent experiments suggest 
that it is highly probable that part of the nitrogen 
requirement of plants of the genua Lolium is met 
from atmospheric sources. 

Experiments were designed to test the effect of 
withholding atmospherio nitrogen from the plants. 
The plants were grown in sterile silver sand, which 
had previously been freed of all traces of nitrogen. 
The containers for the sand were large specimen 
tubes. There were two separate series of these sand 
cultures, one supplied with combined nitrate nitrogen, 
the other without it. Two sterilised seeds were 
buried in each tube, four tubes of each typo were 
placed under a bell jar which was made gas-tight, 
and a mixture of 80 per cent hydrogen, 20 per cent 
oxygen and 0*03 per cent oarbon dioxide was drawn 
through. A oontrol series of the same types and 
prepared under the same experimental conditions 
was run simultaneously under a bell jar through 
which atmospheric air was drawn. During these 
early experiments the gas mixture of both chambers 
was drawn through the sand. The gas in the chambers 
was changed onoe every twenty-four hours. The 
hydrogen and oxygen were prepared electrolytically, 
and the carbon dioxide by die action of hydro¬ 
chloric add on marble chips. 

The experiment was kept going for seven weeks. 
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At the end of that time the plants in the air chamber 
were markedly healthier and bigger than those in 
the hydrogen chamber. 

A similar experiment was afterward* set up, 
observing the same precautions, but it was modified 
to yield quantitative data and to give some indication 
of the effect of hydrogen on the growth qf the plant. 
Bell jars as gas chambers sufficiently large to cover 
forty tubes were used. A third chamber was added, 
through which a gas mixture of, in percentage 
proportions, hydrogen 40, nitrogen 40, oxygon 20, and 
carbon dioxide 0 *03, was drawn. This experiment was 
kept going for eight weeks, and at the end of that period 
the lengths of all the leaves and the dry weights on 
each plant were determined. The lengths of the loaves 
were measured as indices of area ; the small width of 
the leaves rendered the direct, determination of this 
quantity extremely difficult. The mean total leaf 
length in centimetres and the mean dry weight in 
grams per plant are presented in the accompanying 
table. 


Ga« Mixture 

Culture Solution 

1 

Nitrogen, 
oxygen and 
ctarhon dioxide 

+ Nitrate 

— N itrate 

Leaf length 20 *4 

Dry weight 0-0018 (1) 

Leaf length 21 T> 

Dry weight 0 -0014ft (2) 

Nitrogen. 

hydrogen, 
oxygen and 
carbon dioxide 

t Nitrate 

1/caf length 30 

, Dry weight 0 00322 (3) 

- Nitrate 

l/naf length 23 1 

1 Dry weight 0 00104 (4) 

Hydrogen, 
oxygen and 
carbon dioxide j 

4 Nitrate 

Leaf length 27 -2 

Dry weight 0 *00228(5) 

— Nitrate 

1 Leaf length 1ft 

Dry weight 0 00130(0) 


The difference between the dry weights of (2) and 
(6) is only slightly greater than the standard error 
of the difference of these means, but the difference 
in leaf lengths is more than twice the standard error 
of the difference of the means. The latter difference 
is, therefore, probably significant. The best growth 
was that made in the gas mixture containing both 
nitrogen and hydrogen. The stimulating effect of 
hydrogen under the conditions of the experiment is 
also evident from series (5) when compared against 
series (1). The conclusions would therefore seem to 
be justifiable that the stimulating effect of hydrogen 
is masking the depressant effect of absence of 
nitrogen in (6) and (6). 

R. Brown. 

Botanical Dept., 

Seale-Hayne Agricultural College, 

Newton Abbot. 


Ambiguity in Sign of Spearman's General 
Factor 

In a previous letter, 1 I gave a sketch of a method 
for obtaining an explicit formula for the general 
factor g and the specific factors which occur in 
Spearman’s two-factor theory of intelligence. By 
developing this method, I obtain the following 
results. 

If the tetrad relations hold, the factors exist. If 
two more conditions hold, the factors are real. If a 
fourth condition holds, they are unique except in 
sign. In the case which occurs most often in actual 
experiment, when all the coefficients of correlation 
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between the tests are positive, the value of the general 
factor with one sign seems to correspond to some¬ 
thing like general ability and the value with the 
other sign to the lack of that ability. But in other 
caseH, when some of the coefficients of correlation are 
negative, it is not clear how to distinguish between 
the interpretations of the two possible values of the 
goneral factor. 

After a discussion of the effects of pooling tests, the 
results have been applied to a dice problem, and to 
actual sets of mental tests. It is found that both for 
the dice throws and for the mental tests, the general 
factor exists and is real, but is not unique, even in 
numer i cal value. Th o com par ison between dice 
throws and mental tests, when examined closely, 
breaks down in one important respect. Finally, the 
possibility is examined of making the numerical value 
of the general factor approximately unique, by 
making the ratio of the standard deviations of the 
indeterminate and determinate parts a given small 
fraction. I have shown that to do this by merely 
multiplying the number of tests is quite impracticable; 
the only method available is to chooso one or more 
tests that correlate very highly indeed with g. In the 
ease of Kelley’s tests, it is found that tho fraction 
which wo wish to make small appears to be 0*09, but 
that this value is very doubtful on account of the 
tetrad relations not being satisfied exactly. The use 
of figures corrected for attenuation leads to the con¬ 
clusion that either some of the factors are imaginary, 
or, what is more probable, that the correction for 
attenuation is not reliable. 

A full account of this work will be offered to a 
psychological journal in the near future. 

H. T. H. Piagoio. 

University College, 

Nottingham. 

Dec. 21. 

1 “The General Factor in Spearman's Theory of Intelligence," 
Nature, 187, 60, Jan. 10, 193L 


Spectra of Bromine ; Br V, VII and IV 

In continuation of our previous work on the spectra 
of arsenic and selenium, the spectrum of bromine has 
been investigated by a study of photographs taken 
under different conditions of excitation. The chief 
multiplets belonging to tho higher spark spectra of 
bromine havo been easily identified. The charac¬ 
teristic intorvals of the deepest *P terms in Br V 
and Br VII have been found to be 6090 cm." 1 and 
7680 cm. 1 respectively, while 4p *P 0 - 4 p % P X and 
4p *P, — 4 p *P t of Br V aro 2116 and 4906 units. 

A full report of the analysis will be published 
shortly. 

The experimental data referred to above have led 
one of us (A.8.R.) further to the identification of 
many of the chief groups of Br IV arising from the 
transition of the electron from the 4 p to the 6s, 
4d and ap* states. The intervals of 6s # F 0fl ,, are 
found to be 1281 cmr 1 and 4688 cm. 1 . This 
classification does not agree with the scheme 
suggested by S. C. Deb\ which the writer thinks is 
out of step in the iso-electronic sequence Ge I to 
Br IV. 

A, S, Rao. 

Science College, K. R. Rao. 

Andhra University, 

Waltair, Nov. 1. 

1 Proc. Ray. Soc., A, 187, 197 j 1980. 
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Researc 

Hawaiian Feather Cape. In Man for January Mr, 
H. 0. Beasley figures in colour and describes a 
feather-cape from Hawaii, which he acquired for the 
Cranmore Ethnographical Museum, Chislehurst, in 
1932. The cape measures 62 in. round the base and 
is 25 in. in depth, thus falling into the intermediate 
series, in which the base-line measurement is that of I 
a full-sized cloak, but the shallow depth that of a 
cape. The ground-work is of red liwi feathers (Fes- 
tiuria coccinea) and the pattern and border are of 
yellow Oo (Acrulocercua nobilia). The main body of 
the foundation is somewhat coarse ; but the six- 
inch border is of finer meshed work. The cloak 
belonged to Sir Joseph Banks and was given by him 
to his private secretary, Mr. R, K. S. Durham, from 
whoso grandson it was obtained by Mr. Beasley. It 
is to be presumed that Banks obtained the cloak 
from one of the officers who sailed with Cook in his 
later voyages ; but the connexion with any one of 
Cook's voyages cannot bo established. In a supple¬ 
mentary note Mr. H\ J. Braunholtz adds that the 
birds from which the feathers wore taken were 
captured alive and often released after they had 
been plucked. The popular belief that the Oo bird 
had only two yellow feathers is erroneous : actually 
the yellow feathers form axilliary tufts containing 
15-20 feathers. The feathers an' attached to a not 
of fibre, each separately, by a finer thread of the 
same material. The use of cotton thread is a sign 
of modernity. The British Museum now has twenty- 
six of these feather capes or cloaks, presumably the 
largest collection in existence. They were first 
described by Capt. King in his account of Cook's 
third voyage when the Hawaiian group was dis¬ 
covered in January 1778. 

Gods of Maya and Aztec. In an appondix to a 
study of the calculations of the solar year in Mayan 
inscriptions on stone stelae at Quirigua, Guatemala 
(Field Museum of Natural History, Chicago, Pub. 315, 
Anthropological Sories, vol. 17, No, 4), Mr. J. Eric 
Thompson considers how far any resemblance may 
be detected between the Aztec ‘Lords of the Night’ 
and the equivalent Maya glyphs of the gods. The 
sun god is uiunistakable. Xiuhtocuth, the fire god 
of the Aztec, is the Maya glyph in which a flame 
bracket branches from the god’s mouth. In one 
instance, three balls of flame are shown above the 
head. Itzli, the second in the Aztec series, has no 
known Mayan equivalent. Piltzintecutli, tho Aztec 
sun god, in the Maya series is Kinich Ahau, both 
being associated with a flower or leaves. The fourth 
Azteo god Centeotl is the maize god, corresponding 
to the Maya glyph showing a head with the numerical 
co-efficient of nine and a large hitman hand, which, 
the evidence goes to show, denotes an agricultural 
deity. Mictlantecutli, the Aztec death god, is repre¬ 
sented by the Maya glyph with the coefficient of 
three. Only two examples of the glyph are known 
and the connexion with death is not clear. The 
Mayan equivalent for tho sixth Azteo ‘Lord of the 
Night’, Chalchihuitlicue, goddess of water, through 
tho month sign Mol and day sign Muluc, may also 
be connected with wator. One of the closest parallels 
is that between Tiazolteotl, the Azteo earth goddess 
and the Mayan moon goddess, wife of the sun. Both 
are connected with agriculture, the Aztec through 
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maize, the Mayan through flowers, and both are also 
concerned with sexual indulgence. The eighth Aztec 
god, Tepeyollotl, is an obscure earth and mountain 
deity, who as a jaguar-like animal has a conch shell 
as symbol. This connects him with a Mayan mountain 
deity. Tho ninth and last in the Aztec series is 
Tlaloc, the rain god. The equivalent Mayan glyph 
is a young deity with an ear-flap, of which only two 
examples are known. The association is not clear. 
Thus in six out of the nine, a remarkable coincidence 
between Aztec and Maya is apparent. 

Making Whole Mounts of Vertebrate Skeletons. Mr. M. 
Rahimullah and Prof. B. K. Das, of Osmania 
University College, Hyderabad, have sent a com¬ 
munication describing a method of preparing tho 
whole skeleton, free from soft parts, of a vertebrate, 
such as a snake or a rat, by a modification of the 
well known alizarin and caustic potash method. The 
chloroformed animal is fixed and hardened in strong 
alcohol (about 92 per cent) for four days, then 
rinsod in tap water and transferred to a 1 per cent 
solution of caustic potash. After a period of at least 
eight days, the bones con be seen through the 
translucent skin and muscles. Tho animal is then 
transferred to a solution of alizarin and caustic 
potash (made by dissolving 0*1 gm. or less of alizarin 
S in 1,000 c.c. of 1 per cent potash), where it remains 
for at least twelve days, until the bones take a deep 
pink hue. The macerated muscles are then dissected 
away, leaving the skeleton intact. It is not clear 
from the communication whether the connective 
tissues uniting the bones have escaped maceration, 
or whether the articulation of the parts of the skeleton 
remains to bo done in the usual way, but tho former 
claim seems to bo made. Tho hairs of mammals 
remain opaque, but after a few days in the potash 
solution they arc loose enough to be scraped away 
with a section lifter or similar instrument. In this 
way albino rats and young rabbits have b<*m success¬ 
fully treated. 

Early Stages of Hispine Beetles. While there remains 
still very much to be done in the morphological and 
anatomical studies of insects in tho adult stage, this 
work is progressing much more rapidly than the 
, study of their immature stages. Researches in the 
morphology of the latter, however, can be of great 
interest and value since a number of general biological 
problems are suggested by them. This is shown 
very clearly by recent detailed work of S. A. Maulik 
on the larval and pupal structures in the beetles of 
the subfamily Hi spin ee ( Proc . Zool. &oc> Lend., 1932). 
Those larvte live in tunnels inside leaves and their 
morphology presents numerous coses of remarkable 
specialisation duo to this mode of life. Thus, the 
legs show a complete gradation from a well-developed 
condition to one of great degeneracy, where the claws 
disappear altogether. Tho position of the spiracles 
presents various significant modifications in the 
larvae, while their number also varies with tho 
species. In one case the number of larval spiracles 
was found to vary even within the species and* 
moreover, there appeared to be a correlation between 
the number of spiracles in the larva, and the colour 
pattern of the adult beetle. Some observations point 
to the possibility of two or more species of the same 
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genus living together in the name tunnel, and 
this may lead to interbreeding and hybridisation, 
which would supply a hypothetical explanation 
of the great variety of colour-patterns in the 
adults. 

Growth of Corals, T, Tamura and Y. Hada record 
observations (Science Reports , Tdhuku Imp. Univ., 
vol. 7, No. 3, 1932) on the growth of corals in the 
Caroline and the Pelew Islands respectively. They 
found that the average annual growth in Acropora 
pulchra was 226 mxn. and in A. digitifera 12 mm. ; 
the former has a light skeleton, the latter a dense 
and heavy one. Massive corals, for example, Porites , 
Montipora f Pavia, showod an average annual increase 
in length of about 6 mm., and in weight of about 
33 per cent. Fungia showed an increase in 
length of about 9 mm. and in weight 23 per cent. 
The rate of growth in both localities is similar to 
that recorded for Hawaiian corals. Each species has 
a characteristic growth rate ; after a specimen 
reaches a certain size growth ceases. In the preceding 
paper in the same journal, Y. Hada gives an account 
of the early stages of growth of Pocillopora ce^pitosa, 
the plonulae of which are extruded probably through¬ 
out the year but most actively during December. 
The youngest colony found was 1 -5 mm. in diameter 
and consisted of three polyps. The next period of 
growth results in lateral spreading of the* colony 
until about thirty polyps have been formed ; then 
the colony begins to grow vertically and to branch. 
The number of polyps now increases about three 
times as fast as in colonies which are still under¬ 
going lateral extension. 

Some Noteworthy Irish Plants. Dr. Lloyd Praogor’s 
paper ( Proc. Roy. Irish Acad., 41, Sec. B, No. 7, 
Dec. 1932) contains much of interest to students of 
topographical botany, whilst his account of the genus 
Cochlearia in Ireland will be of value to British 
botanists as ecological observations on the species 
and notes on hybrids of C. officinalis with anglica, 
danica and groenlandica , are given. A revised distri¬ 
bution of these speoies in Ireland is given, the previous 
confusion with regard to C. anglica being attributed 
to the frequency with which it hybridises with 
<J. officinalis. Investigations on the distribution and 
associates of Arbutus at Lough Gill lead to the con¬ 
clusion that the plant is native in Sligo, thus extend¬ 
ing by 160 miles its northernmost Irish and European 
limit. The occurrence of Arctostaphylos alpina in 
Ireland and the record of Euphorbia hibema from 
Roscommon are discredited, whilst the status of 
Tamus as an indigenous plant is re-examined, the 
author inclining to regard it as native in Sligo. 
Pdypodium Robertianurn is established as a native 
species new to Ireland whilst many new stations are 
given for tho hybrid Eguisetum litorale , and Scrophu - 
lari a alata is recorded from Limerick and London¬ 
derry. Other notes deal with introduced species 
including Sarracenia purpurea from Roscommon and 
Westmeath, Erica stricta from Antrim and London¬ 
derry and on unconfirmed record of Selagindla 
Kraussiana from Donegal. 

The Ankole Tinfield, Memoir No. II of the Geo¬ 
logical Survey of Uganda is devoted to “The Geology 
of South-west Ankole and Adjacent Territories, with 
Special Reference to tho Tin Deposits”. Apart from 
4n appendix on the petrology of the rocks of the 
region contributed by A. W. Groves, and a postscript 
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by W. C. Simmons, the memoir is the work of A. D, 
Cornbe. It contains a well-illustrated, authoritative 
account of the geology of south-west Uganda and 
north-west Tanganyika based on ten years' detailed 
field work. Cassitorite is the only mineral of economic 
value that occurs in workable quantities in this area, 
and though production did not begin until 1927, 
more than n thousand tons have so far been exported. 
The mineral occurs in quartz-muscovite-pegmatites 
and in hydrothermal veins associated with them, 
veins of hydrous micas and muscovite having proved 
to bo the most important producers to date. All the 
vein* aro found in the metamorphosed rooks of the 
Karagwe-Ankoloan system adjacent to tho margins 
of various masses of the so-callod Younger Granite. 
Much of the muscovite with which tho tin is associated 
is thought to have been produced by inetasomatic 
alteration of the phyllites. Combo and Simmons 
suggest that the alkaline liquors responsible for this 
alteration atao acted as carriors for tho tin, but 
Groves beliovos that fluorine was probably an active 
agent in the introduction of tin, despite the absence 
of topaz. This opinion has also been expressed by 
Stheeman in a recent book on the same area. Tho 
memoir contains a wealth of information on one of 
the most interesting parts of Uganda and is of 
importance to stratigraphers because of the attention 
given to the Karagwe-Ankolean formations and their 
distribution and correlation, as well os to geologists 
in general because of the wide range of problems that 
come under discussion. The memoir is obtainable 
from the Government Printer, Entebbe, Uganda, 
price 35a. 

Meteoric Craters. In a paper to the Royal Geo¬ 
graphical Society on January 16, Dr. L. J. Spencer 
discussed the origins of meteoric craters such os that 
in Arizona, those in Central Australia and in Estonia 
or the one rocontly discovered by Mr. H. St. J. 
Philby on the site of Wabar in the Arabian desert 
and described by him in tho Geographical Journal 
for January 1933. Little is known about the mode 
of formation of these craters but the suggestion that 
they are merely holes formed by the projectile force 
of the meteor is not an adequate explanation. 
Meteorites of which the fall has been observed have 
all been small and their velocity, reduced by resistance 
of tho air, has been about seventy metres a second. 
They have never penetrated far into the ground. 
The largest discovered meteorites, the fall of which 
has not been noted, have not formed craters but lie 
either on the surface or with their tops flush with 
the surface. Dr. Spencer suggests that meteoric 
craters are formed by explosions duo to the sudden 
vaporisation of part of tho material both of the 
meteorite and the surface of the earth as a result 
of the intense heat generated by the impact. He 
showod how the destruction of material within the 
crater agreos with this theory, which also explains 
the formation of silica-glass found in association with 
the crater (see also Nature, Jan, 28, p. 117). 

Physical Atomic Weights. In the Liversidge lecture 
to the Chemical Society (J. Chem . Soc December 
1932), Dr. i\ W. Aston described some recent results 
obtained with the mass-spectrograph. In the case 
of elements which are mixtures of isotopes, a measure¬ 
ment of the relative intensities of the lines in the 
mass-spectrogram will lead to an average atomic 
weight of the element which may be compared with 
the chemical value. This operation is, however, 
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experimentally very diffloult, owing to fchfe circum¬ 
stances that the source of the positive rays is never 
reproducible and seldom constant for more than a 
very short time and also that the relation between 
relative abundance of isotopes and blackening of the 
plate is completely different for different elements. 
Dr. Aston described the experimental procedure 
adopted in overcoming these difficulties. The results, 
based on 0 1# *■ 16, require correction by 2 in 10,000 
to reduce them to the chemical scale, 0 — 16, since 
ordinary oxygen contains the isotopes 0 1T and O l ®, 
and a comparison of the two sets of values shows 
that the agreement is in the great majority of cases 
exceedingly satisfactory. There is a discrepancy in 
the case of hydrogen, which oannot bo removed by 
the recent discovery of an isotope of mass number 2, 
which is present only to the extent of 1 part in 36,000. 
Scandium, niobium and tantalum, which are simple 
elements, show discrepancies, their chemical atomic 
weights being too high, and the same is true, to a 
Jess degreo, of phosphorus and caesium. The serious 
difference in the case of selenium has boon removed 
by Hbnigschmid, whose chemical value is identical 
with the physical one. The physical value for 
tellurium, which differed from the chemical one, has 
been corrected by Bainbridge, whose result agrees 
with the chomical one. The values for osmium and 
uranium are also abnormal. 


Simple Molecules and Elementary Processes. Two lec¬ 
tures by Prof. A. J. Allmand on the above subject 
have been published by the Institute of Chemistry, 
and form a very clear and concise introduction to a 
field of research whioh has recently been actively 
studied. In the first lecture the experiments of 
Stem and his collaborators on molecular rays are 
briefly considered, and then an account is given of 
molecular spectra, the text here being illustrated by 
several useful diagrams. The parts played by the 
electronic, vibrational and rotational energies of the 
molecule in producing the spectra are clearly ex¬ 
plained, and the importance of Raman spectra in 
deciding the natural frequency is emphasised. The 
second lecture dealt with a miscellaneous group of 
phenomena giving Information about the mechanism 
of individual chemical molecular processes. The 
evidence for the existence of free radicals such as 
OH, NH, OH, etc*, from spectroscopic results is 
considered in connexion with the energy of linkage. 
The chemical reactions of atomic hydrogen and atomic 
oxygen, the chemical evidence for the existence of 
free radicals given in the experiments of Paneth and 
F. O. Rioe, chain reactions, predissociation, and 
three body collisions are topics dealt with in this 
lecture. Prof. Allmand’s lecturos will be found to 
constitute an admirable introductory survey of a 
highly interesting field of modem physical chemistry. 


Astronomical Topics 


Comet Pelticr-Whipple. This was probably the 
brightest of the numerous comets that were 
observed in 1932. It was on the verge of naked-eye 
visibility at the end of August. Astr . Nock 6905, 
contains observations of it made by R. M. Aller of 
Lalin Observatory on twelve nights between August 
25 and September 19 ; also drawings of the comet on 
August 27, 28, September 2 and 7. The tail is mul¬ 
tiple ; the main branch is triple and was traced to 
the length of a degree on August 28. Its position 
angle changed from about 300° on August 27 to about 
330° on September 7. A short, but bright, tail was 
inclined at about 45° to the main tail, on the side of 
greater angle. The sketches show a coma about 3" 
in diameter round the nucleus. 

Mr. H. Jensen of Copenhagen finds 287*2 years 
as the period, and Mr. F. Koeboke of Poznan 286*8 
years (Copenhagen Circulars 403, 404). Search in 
the catalogues does not show any previous appari¬ 
tion of the comet. 

A determination of the light-curve of the comet has 
been published by K. ttimpel (Aetr. Nach. t 6913), It 
was of magnitude 6 *7 on August 12, and slowly rose to 
a maximum of 6*3 on August 24 : it then declined 
rapidly, being 7 *7 on September 9. A very thorough 
investigation of its orbit, by Dr. Allan D. Maxwell 
(Publ. Univ. Michigan, vol. 6, No. 2) gives the period 
as 302 *5 years. Comparison with other determinations 
suggests that this is unlikely to be more than some 
ten years in error. 

Galactic Rotation. Lick Observatory Bulletin No. 
448 contains an investigation on this subject by Mins 
Phyllis Hayford. It is necessary for this purpose to 
observe the radial velocities of distant objects. This 
investigation made use of a large number of spectro¬ 
grams of stars in the Milky Way clusters, obtained 
with the 36-inoh refractor ; Dr. Trumpler took many 
of the plates, but all were measured by Miss Hay- 
ford. The clusters are all within 10° of the galactic 


plane, and are distributed fairly uniformly from 
galactic longitude 311° through 0 n to 206°. 116 of 

the stars are of type 05 to B5 , 32 of type BQ to A 2, 
and 13 of later type. Their magnitudes range from 
5 *3 to 12*2; their adopted distances range from 
940 to 3,680 parsoes. 

Ah is to bo expected, the solar motion relatively 
to those distant stars is higher than that derived 
from neighbouring stars ; it is about 30 km./soc. 
Tho longitude of the galactic centre, 333°, agrees well 
with other determinations. The investigation con¬ 
firmed the result of Dr. Plankett and others that the 
interstellar calcium lines indicate a smaller distance 
than that of tho stars in the spectra of which they 
arc measured. 

The distance of the galactic centre is found to be 
of the order of 1,800 parsecs from the sun, a much 
smaller distance than that found by Dr. Oort, which 
was about 6,000 parsecs. But the new distance, 
being derived from a limited number of objects, does 
not claim to be final. 

Mutual Eclipses and Occultatiorts of Jupiter's Satellites, 
Every six years the system of Jupiter is 
turned edgewise to us; at such times, numerous 
eclipses and oooultations of one satellite by another 
take place. Until recently these phenomena were 
unpredioted, and in consequence they were very 
seldom observed. The Computing Section of the 
British Astronomical Association now makes pre¬ 
dictions which are published in the B.A.A. Hand¬ 
book ; very many have l>eon observed during the 
past twelve months. L' Aatronomie for September 
contains on illustrated account of tho occultation 
of IV by I observed by M. Sohlumberger at Mulhouse 
on March 14, 1932 ; the occultation was very nearly 
total. The surface of IV is so much darker than that 
of I that it is easy to distinguish the two bodies when 
the discs arc overlapping; at the maximum phase 
a very narrow segment of IV remains uncovered. 



174 


NATURE 


February 4, 1933 


Prize Awards of the Paris Academy of Sciences 


A T the annual public meeting of the Paris 
t Academy of Sciences, held on Docomber 12, 
the prizes and grants for 1932 were awarded as 
follows : 

Mathematics.-- The Poncelet prize to Raoul Brioard, 
for his work in geometry ; the Francteur prize to 
Henri Milloux, for his work on analytical functions. 

Mechanics. —A Monty on prize to Jules Haag, for 
his work on ehronometry ; the Foumeyron prize to 
Maurice Roy for his work in applied mechanics ; the 
Henri do Parville prize to Joseph FtVds, for his work 
in hydrodynamics ; the Henry foundation to Dimitri 
Riabouchinsky for his work in aerodynamics and 
hydraulics. 

Astronomy.— The Lalandc prize to Abel Pourtoau 
for his studies on the statistics of the double stars ; 
the Damoiseau prize to Nicolas Stoyko for his studies 
on the measurement of time and allied problems ; 
the Benjamin Valz prize t>o Jean Dufay for his work 
in astronomical photometry ; the Janssen medal to 
Alexandre Dauvillier for his studies on the aurora 
polaris and allied phenomena ; the La CailJe prize to 
Eugene Antoniadi for his work on planets. 

’ Geography.— The Dolalande-Cudrineau prize to 
Ernest Benoit for his theoretical works and geodesic 
operations in the field ; the Clay prize to Emile Hasse 
for his calculations and discussions of geodesic and 
astronomical work carried out by the geographical 
service of the army ; the Tehihatohef prize to Mme. 
Tardieu for her memoir on the ferns of Tonkin ; the 
Binoux prize to the late Jules Hanson for his map of 
“L’An cion Pays do Luxembourg”. 

Navigation .—The Navy prize to Pierre Malaval for 
his work on the resistance of materials ; the Plumey 
prize to Henri de Leiris for his memoir entitled : 
“Experimental Researches on the Fatigue and Ex¬ 
pansion of Steam Pipes”. 

Physic#. -■ The L. La Gaze prize to Eugene Darmois 
for the whole of his work ; tho Hubert prize to 
Charles Lavanchy for his work on the calculation and 
construction of high tension aerial cables; the Hugh oh 
prize to Emile Henriot for the whole of his work, 
especially on tho radioactivity of the alkaline motals, 
the double refraction of compressed glass, high 
angular velocity cathode and magneto-cathode rays : 
tho Clement F£lix foundation to Gaston Dupouy for 
assisting his researches on magnetism. 

Chemistry. — A Montyon prize (unhealthy trades) to 
EugAno Burlot for his work dealing with the safe 
handling of explosives and compressed gases ; Ray¬ 
mond Horclois received a mention (1,500 francs) for 
his researches on the application of negative catalysis 
for extinguishing fires ; the Joekor prize to the late 
Marc Bride] for his work in biological chemistry ; the 
L. La Gaze prizo to Louis Hackspill for his researches 
in inorganic chemistry : the Cahours foundation 
between Paul Thomas and Paul de Graeve for work 
on fermentation ; the Houzeau prize to Dimitri 
Ivan off for his work on Grignard syntheses. 

Mineralogy and Geology.—' The Fontannes prize to 
Gustave Sayn for his paleontological work ; tho 
Victor Raulin prize to Louis Royer for his crystallo¬ 
graphic work ; the Demolombe prize to Paul Bertrand 
for his work in paleobotany. 

Botany.— The De&maziferes prize to Ren6 Morquer 
for his work entitled : “Morphogenic Researches on 
Dactylium macrosporum”; the Montagne prizo to 
G on trail Hamel for his work entitled : “ Chloro - 


phycsce of the French Coasts” ; tho de Goincy prize 
between Alfred Saint-Yves and the late John Briquet. 

Anatomy and Zoology. —The Cuvier prize to Pierre 
Fauvel for his researches on annelids ; the Savigny 
prizo to Armand Billard for his work on the hydroids 
of the Bay of Suez ; the Thore prizo to Pierre de 
Boissezon for his memoir entitled : “Contribution to 
the Study of the Biology and Histophysiology of 
Culex pipiens”. 

Medicine and Surgery. —Montyon prizes to Paul 
Chovallier for his work on Hodgkin’s disease, Philippe 
Lassour and Mile. Andr^e Dupaix for their micro¬ 
biological work, Victor Veau and Mme. Suzanne 
Bond for their work on palatal division ; honourable 
mentions to Jean Albert Weil for his book on the 
poisons of the tubercle bacillus, to Grtigoire Iehok for 
his book on work for the sick and infirm, and to Raoul 
Leroy and Georges M6dakovitch for thoir book on 
gonerftl paralysis and malaria therapy ; citations to 
Henry Clxabanier and Carlos Lobo-Onell for their 
book on diabetes and to Charles Dubois and Noel 
Sollier ; the Barbier prize to Stefan Jellinek for his 
researches on apparent death produced by electric 
shock ; the Bryant prize (in oqual parts) between 
Pierre Delande for his studies on the Moroccan 
spiroehaite and Joan Sab razes, Georges Joannenoy 
and Ren 6 Mat hoy-Co mat for their book on bone 
tumours ; tho Godard prize to Mile. Martho Lamy 
for her book on gonococcic coxitis ; the Mdge prize 
to Henri Bouquet for his illustrated encyclopaedia of 
medical knowledge ; tho Bellion prize to Edouard 
Imbeaux for his statistical and descriptive annual of 
the distribution of water and drainage in France, 
Algeria, Tunis, Morocco and French Colonies, Bel¬ 
gium, Switzerland and Luxembourg; the Baron 
Larroy prize to J ules Boyne, for his studies in aviators’ 
sickness. 

Physiology. —The Montyon prize to Henri Fred- 
ericq for his researches on the nervo control of the 
heart; the L. La Cazo prize to Emile Abelous for his 
work in physiology, especially chemical physiology ; 
the Pourat prize to Louis Rapkino for his work on 
tho energetics of development, oxido-reduction poten¬ 
tials in cells and the chemical processes in the course 
of cell division ; an honourable mention to Gabriel 
Laniez ; tho Martin-Duraourette prize to Paul 
Flcuret for his work on the nutrition of animals ; 
tho Philipeaux prize to Paul Kucharski for his re¬ 
searches on audition. 

History and Philosophy of Sciences. —The Binoux 
prize to Abel Rey, for the whole of his work on the 
history of science. 

Works of Science .—Tho Henri de Parville prizo 
between Jules Rouch, for his work on oceanography, 
meteorology and polar expeditions, and Georges 
Kimpfiin, for his publications on artificial resin and 
the problem of boating. 

Medals. —Tho Bertholot medal to Eug&ne Burlot 
and to Louis Hackspill. 

General Prizes.- The prizo founded by the State to 
Jacques §oula for the whole of his work; the 
Alhumbert prizo to Francis Myard for his w6rk on 
articulated systems ; the Bordin prize to Gabriel 
Araaud and Mme. Madeleine Amaud for their treatise 
on plant pathology ; the Lallemand prize to Francois 
Kiss and Jules Bot&r for their work on the physiology 
of the nervous system ; the Serres Prize to Edouard 
Chatton for his work on the evolutive cycle and the 
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determinism of sexuality in the Protozoa; the 
Vaillant prize to Maurice Gevrey for the whole of his 
work on partial differential equations ; the Houl- 
levigue prize to Albert Polioard for his work in 
histophysiology and histochemistry ; the Saintour 
prize to Albert Vandel for his work in zoology and 
general biology ; the Lonchampt prize to Etienne 
Canals for his study on the physiological rdle of 
magnesium on plants ; the Wilde prize to Ernest 
Chaput for his geological work ; the Cam^rd prize to 
Andr5 Coyne for his work in civil engineering ; the 
Gustave Roux prize to Pierre Bonnet for his thesis 
on sloughing, autotomy and regeneration in 
spiders with a study of the European Dolomedes ; 
the Thorlct prizo to Adolphe Richard ; the Albert I 
of Monaco prize to Louis de Broglie for his researches 
in wave mechanics. 

Special Foundations. —The Lannolongue foundation 
between Mines. Cusco and Raphael Ruck; the 
H6I6ne Hclbronner-Fould prize to Mmo. Gustave 
Ferric. 

Prizes of the Grand Fcoles .— The Laplace prizo to 
Jacques I)osrousseaux ; the L. E, Rivot prize 
between Jacques Desrousseaux, Georges Perineau, 
Jean Crussard and Jacques Aubriot. 

Foundations for Scientific Research. —The Tnhnont 
foundation to Lucion Matassis for his inventions and 
work in connexion with calculating machines ; the 
Gegner foundatipn to Wladimir Margoulis for his 
work in noxnogmphy with applications to aero¬ 
dynamics and aviation ; the J^rdme Ponti foundation 
to Jean Orcel for his work in metallography and 
opaque minerals ; the Hirn foundation to Adolphe 
Buhl for his studies on the transformations and 
invariances of multiple integrals; the Henri 
Beoquerel foundation to Henri Galbrun for his work 
on the calculus of probabilities and other mathe¬ 
matical researches ; Mme, Victor Noury foundation 
between Andrd Lwoff for his work on the physiology 
and nutrition of the Protozoa, Louis Corbi&ro for his 
work in systematic botany and his contribution to 
the study of Norman flora ; Francois Raoult for his 
analytical researches on rocks and Joseph Repelin 
for his geological work in Provence ; the Henry Le 
Ohatelier foundation to Paul Bastion for his researches 
on the alloys of calcium, niobium and gallium ; the 
Roy-Vaucouloux foundation to Albert Brault for his 
studies on glycogen in the development of tumours, 
normal tissues and organised beings ; the Charles 
Frdmont foundation to M. and Mme. Albert Thomas 


for their researches on a photo -eleotrograph for the 
use of the blind. 

Thk LotrrfcKcm Foundation 

1. Researches on Definite Problems .—5,000 francs to 
Marcel Brillouin for carrying out numerical calcula¬ 
tions relating to the theory of dynamic tides ; 2,000 
francs to Paul Deohambre for continuing his re¬ 
searches on the physical properties of wool; 5,000 francs 
to M. and Mme. Joliot-Curie for travelling and other 
expenses in connexion with their work on physics at 
the Jungfraujoch station ; 2,000 francs to Gustave 
Lesbouyries for the study of the diseases of birds due 
to filtrable viruses ; 2,500 francs to Lucien Panisset 
and Goret for their researches on infectious ansemia 
of the horse ; 5,000 francs to Marcel Petit for assisting 
his researches in comparative anatomy ; 5,000 francs 
to Mme. Lucie Randoin for researches on vitamins ; 
2,000 francs to Victor Robin for researches on radio - 
diagnosis and radiotherapy in animals ; 3,000 francs 
to Mme. de Vomeoourt for assisting work to be done 
in the New Hebrides. 

2. Voyages and Explorations.-— 15,000 francs to 
Camille Arambourg as a contribution to an expedition 
to eastern Africa ; 9,000 francs to Auguste Chevalier 
as a contribution to a botanical expedition to Central 
Africa; 5,000 francs to Jacques Petit for an expedi¬ 
tion to Madagascar. 

3. Purchase of Material .— 8,000 franos to the Lyons 
National Veterinary School for the purchase of a 
cinematograph apparatus ; 3,000 francs to Augustin 
Mesnager for the purchase of an apparatus showing 
the distributions of strains in elastic solids ; 5,000 
francs to Albert Granger for the purchase of a furnace. 

4. Libraries .—4,000 francs to the Toulouse National 
Veterinary School for its library ; 0,000 francs to the 
Polytechnic School for its library ; 10,000 francs to 
the Botanical Society of France for the establishment 
of a card catalogue of its library, 

5. Publications. ■—5,000 francs to the National and 
University Library of Strasbourg for preparing and 
printing a catalogue of periodicals ; 4,000 francs to the 
Astronomical Observatory of Z6-S6, for its publica¬ 
tions ; 9,000 franos to the National Acclimatisation 
Society of France for the publication of a book by 
(the late) Rollinat on the biology of the reptiles of 
central France ; 5,000 franos to the widow of Jeon 
Thomas for the publication of a book dealing with his 
work resulting from the expedition between the 
Congo and Lake Tchad. 


Instability of Liquid Surfaces 


"'HE problem of the instability of the 'liquid 
surface' separating two media has fascinated 
and attracted many investigators but the complexity 
of the phenomenon as seen in the laboratory and in 
everyday life, as well as the difficulty of the mathe¬ 
matics, have made progress very slow in the direction 
of a solution. 

A reference to the instability of the surface of 
separation between two fluids is first found in a 
paper by Helmholtz 1 , and Kelvin 1 in an investiga¬ 
tion of the influence of wind on waves in water, 
supposed frictionless, discussed the conditions 
under which a plane surface of water becomes 
unstable- Adopting a suggestion due to Kelvin, 
Rayleigh* investigated the instability of such a 
surface and obtained results which by now are 
classical. To a first approximation, the system is 


unstable for all wave-lengths and the amplitude of 
an initial displacement of the form y — ocosJ bx 
increases exponentially with the time. The first 
approximation, however, shows no tendency in the 
direction of the formation of vortices, but a recent 
investigation by Roaenhead 4 shows that the tendency 
towards rolling up is apparent if account is taken of 
second order terms in the approximation. In order 
to obtain the ultimate form of tho surfaco of dis¬ 
continuity, Roseuhead departs from the Rayleigh 
method and by means of an approximate numerical 
process demonstrates the formation of vorticee. This 
method, however, does not discover the wave-length 
which ultimately becomes dominant in the system 
and so fixes the distance between successive vortices. 

Bonerji and GHatage have now investigated the 
motion of the 'liquid surface* separating two portions 
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of the same medium which are at different tem¬ 
peratures.* The account of the investigations is 
illustrated by a number of excellent photographs 
showing the rolling up of the surface of discontinuity 
into vortices, and the separate convolutions can 
easily be seen. There are also several tables of 
numerical results which can bo used when we have a 
complete theory capable of explaining the rolling up 
and of giving the value of the dominant wave-length 
or wave-lengths. 

Previous investigators, theoretical and experi¬ 
mental, seem to have concentrated on discussing the 
surface separating two streams of equal temperature 
but differing velocities. Banorji and Ghatage supple¬ 
ment the existing information by investigating the 
■effect of a difference in temperature in addition to 
the difference in velocity. The results, some of which 
might have been expected on general grounds, are 
interesting. A discontinuity in temperature alone, 
and hence ft discontinuity in density, was introduced 
by making a cylindrical or rectangular column of 
water in a large tank differ in temperature from the 
adjoining fluid. Discontinuities in velocity os well as 
in density were produced by making two streams of 
/ water meet at various angles under different thermal 
conditions. 

In all cases the initial surface of separation was in 
a vertical plane and not, as in most previous work, 
in a horizontal plane. This makes the basic motion 
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unsteady, so that the surfaoe of discontinuity has a 
tendency to change its position quite apart from its 
inherent instability. The instability, however, was 
quite apparent. The surface assumed a wave pattern, 
each crest or trough took up the form of a breaker 
and rolled round itself, thus producing a vortex and 
a series of spiral-shaped three-dimensional vortices 
was formed. “In the direction of motion the vortices 
showed a progressive increase in dimensions and 
number of convolutions. The greater the difference 
of temperature at the surface of discontinuity, or 
the greater its slope, the smaller was the diameter 
of the vortices. For very small difference of tem¬ 
perature the vortices had enormous diameters. The 
greater the difference of temperature at the surface 
of discontinuity, the more rapidly did the vortices 
doveiop.” The shape of the surface of discontinuity 
was obtained by colouring various parts of the liquid 
and by photographing the visible stream lines in 
horizontal and vertical sections. The paths of the 
particles at the surface of discontinuity wore also 
photographed but the actual material used to make 
the motion visible probably has some small influence 
on the paths of the particles of fluid. 

L. Rosen he ad. 

1 Helmholtz, Phil. Mag., 96 ; 180H. 

1 Kelvin, Phil. Mag., 42 ; 1871. 

• Rayleigh, Proc. London Math . Soc.. 10; 1870. 

4 Rosen head, Proc. Roy. Soc. t A, 194 ; 1031. 

4 Banerjl and Ghatage, Indian J. Phy».. 7 ; 1032. 


Population Density and Egg-Laying in Flies 


I N a paper of much interest, Prof. Raymond Pearl has 
made a study of the influence of density of popula¬ 
tion upon egg production in Drosophila (J. Exp. 
ZooL , vol. 63, No. 1), which is a continuation of his 
investigations on the biological relations underlying 
the growth of populations. 

The flies were placed under standard conditions 
and deposited their eggs on an agar surface of fixed 
area where they could be counted. In general, the 
higher the number of pairs of flies in a bottle of given 
size the smaller the number of eggs laid per individual. 
This result, obtained with different populations of 
flies, was then repeated by comparing the egg pro¬ 
duction of the same flies when kept for alternating 
twenty-hour periods under conditions of high or low 
population density. More than 100,000 eggs were 
counted in those experiments. 

The decrease in the rate of egg production with 
increasing density of population is doscribod by the 
same type of mathematical equation as that which 
relates the density of a gas to the mean free path of 
its molecules. From numerous observations of the 


behaviour of single flies under isolated conditions, they 
are found to go through regular cycles of feeding, 
walking or flying, resting and cleaning their lege. 
These rhythms are easily disturbed and the flies are 
found to be extremely sensitive to slight environ¬ 
mental disturbances. The denser the population the 
more they interfere with each other’s rhythmic 
activities, thus decreasing the amount of food intake 
and oviposition and increasing their muscular activity. 
That the area of agar surface for feeding and egg- 
laying, and not the volume of air, is the significant 
factor, was shown by comparing the oviposition in 
bottles of twice the size but with the same area of agar. 

In tho same journal, Dr. Alpatov has investigated 
egg production in vestigial- and long-winged flies 
under different conditions of development, the former 
showing much lower productivity. The influence of 
temperature and underfeeding in tho larval stage were 
investigated. At a low temperature, egg production 
begins earlier. Underfeeding reduces productivity, 
and a negative correlation is found between length of 
life and egg production. 


Mycorrhiza on Conifer Roots 


A VERY thorough study of the root system of 
young conifers has boon made by Dr. E. V. 
Laing for the Forestry Commission, and an account 
of this work is published by the Commission as 
Bulletin 13 under the title of “Studies on Troe Roots” 
(1932). This account contains an interesting contri¬ 
bution to our knowledge of mycorrhiza on these roots. 

There are two forms of mycorrhiza ; the ecto- 
trophic, in which the fungus grows mainly on the 
surface of the root, and the endotrophic, in which it 
penetrates tho cells of the cortex practically as far 
inwards as the endodermis. Dr. Laing points out 


that whilst both forms may occur on the same tree 
yet, on the whole, the ectotrophio type is common in 
pine, spruce and larch, whilst the endotrophic type 
is characteristic of Cupr&saus, Thuya and Taxus. 
This distribution of the fungus correlates in an inter¬ 
esting manner with differences in cortical structure. 
In the first group of conifers the cortical cells have 
thin walls and contain little starch ; in the second 
group characteristic girdle thickenings occur on the 
walls of tho cortical cells and these cells usually 
contain starch ; this is the type of cortex which is 
usually invaded by the fungus. 
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Dr. Laing’s investigations also point to the signi¬ 
ficance of aeration conditions in the soil and manorial 
treatment in determining whether fungus and root 
system shall enter into the characteristic my cor- 
rhizal relation. The conditions favouring mycorrhizal 
infection of tho roots also favour vigorous growth of 
the young tree, so that it remains difficult to assess 
the significance of the fungus partner in the develop¬ 
ment of the tree, 

A progress report upon investigations into the same 
problem was presented to Section K (Botany) of the 
British Association at the York meeting by a com¬ 
mittee, of which Dr. M.C.Rayner acted as secretary and 
Mr. F. T. Brooks as chairman. The work initiated 
under this commit tee is now being continued with the 
aid of a grant from the Forestry Commission, and the 
results of this work will doubtless be published more 
fully by Dr. Rayner in due course. 

In the report it is stated that soil innoculation 
experiments have now provided convincing evidonce 
of a direct relation between mycorrhiza formation 
and satisfactory seedling growth in tho case of throe 
species of pines, Scots pine, Corsican pine and mari¬ 
time pine. From the practical side, the work of the 
committee has been devoted largely to an examination 
of tho effect of tho addition of humus to the nursery 
beds of tree seedlings, with the view of improving 
root development and mycorrhizal infection. 


University and Educational Intelligence 

Cambridge. —The Sir William Dunn readership in 
biochemistry has become vacant by the resignation 
of Prof. J. B. S. Haldane. Candidates for the reader- 
ship, the stipend of which is £600 a year, are requested 
to communicate with the Vice-Chancellor on or before 
February 18. 

Edinburgh.— The Cameron prize for advance in 
knowledge in practical therapeutics for 1933 has been 
awarded to Dr. George F. Dick and Dr. Gladys H. 
Dick, of the John M’Cormick Institute for Infectious 
Diseases, Chicago, jointly, in recognition of their 
work on the etiology and treatment of scarlatina. 

London.— Prof, L. N. G. Filon, Goldsraid pro¬ 
fessor of applied mathematics and mechanics in the 
University (University College), has been elected 
Vice-Chancellor for the remainder of the year 1932-33 
in succession to the late Mr. J. L. S, Hatton. 

The title of reader in experimental physiology in 
the University has been conferred on Mr. H, P, 
Gilding, in respect of the post held by him at Uni¬ 
versity College. 

Mr. Frank Arnold Greene has been appointed a 
fellow of King’s Colloge. Mr. Greene was a student 
in the faculty of engineering from 1891 until 1894 ; 
he is treasurer of the Institution of Chemical 
Engineers, and a member of the College Chemical 
Engineering Committee. 


In the eighth annual report to theCourt of Governors 
of the London School of Hgyicne and Tropical 
Medicine, Keppel Street, W.C.l, various changes in 
the personnel of the Court and of the Board of 
Management are recorded. Sir Austen Chamberlain 
becomes chairman of the Court in succession to Sir 
Holburt Waring, who becomes honorary treasurer 


to the Board of Management. The minimum annual. 
expenditure to which the School is committed is 
£60,000, towards which there is a reasonably assured 
income of £60,000, leaving a deficit of £10,000 to 
be met by subscriptions and donations. A grant of 
26,000 dollars for 1932 was received from the 
Rockefeller Trustees. In the report by tho Doan, Prof. 
W. W. Jamoson, on the year’s work of the School, 
the teaching and research activities are surveyed, 
examination results are recorded, and a list of papers 
published by members of the staff is appended. It 
is announced that the Prudential Assurance Company 
has endowed for a term of seven years the chair 
of public health, which will henceforth be known as 
tho “Prudential Chair of Public Health’’. A syllabus 
containing full particulars of the post-graduate 
instruction in preventive medicine given at the 
School is issued and may be obtained on application 
to the Dean. 


Calendar of Nature Topics 

The First ‘Buchan Cold-Spell* 

February 7-14.—In 1869 the lato Dr. A. Buchan, 
from an analysis of observations of temperature in 
Scotland, concluded that “there are certain periods 
more or less well-defined, when tho temperature, 
instead of rising, remains stationary or retrogrades ; 
instead of falling, stops in its downward course, 
or even rises ; and at other times falls or rises 
respectively for a fow days at a more accelerated 
speed than usual’*. Buchan attributed these varia¬ 
tions to tho alternations of cold and warm air currents, 
but several other more or less fanciful explanations 
have been put forward by different authors, all of 
whom took tho reality of the ‘spells’ for granted. 
A recent investigation has shown, however, that 
in London since 1870 there has boen no definite 
tendency for temperature to be abnormally low on 
the dates of Buohan’s cold spells, the period February 
7-14, for example, having been warm as often as 
it was cold. 

Fish Culture 

“Feb. 9th, 1803.—Eggs of first lot of Rhine sal¬ 
mon hatched out in my bath.*’ (Buckland, Diaiy.) 
The middle of last century saw a great revival in 
European countries of the ancient art of pisciculture. 
The work of Cost© and the establishment by the 
French Government in 1848 of a hatchery at Hun- 
ingue near the Rhine and Rh6no Canal led to a wide¬ 
spread interest in salmon and trout rearing. In 1863, 
Dr. Garlick of Ohio first bred fish artificially in the 
United States, and in the same year the well-known 
Stormontfield establishment on tho Tay came into 
being. In England, Buckland, later H.M. Inspector 
of Fisheries, took up the idea with great enthusiasm. 
During the past eighty years, fish culture has 
developed commercially on a very large scale 
especially in America. 

Partridge Disease 

The partridge season which has just closed will 
be memorable for the prevalence and the investiga¬ 
tion of partridge disease. Beginning noticeably in 
the autumn of 1930 the disease spread widely and 
caused heavy mortality. Examples of its incidence 
in 1931 on various estates are—in Hampshire of a 
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fltock of young and old birds numbering 3,000, 
2,000 perished, in Norfolk 4,200 perished out of 5,000, 
in Suffolk 2,600 out of 3,467, in Derbyshire 2,200 
out of 2,500, in Nottinghamshire 10,100 out of 12,000. 
Cotmtry Life appointed a committee under the chair¬ 
manship of Major M. R. Portal to investigate the 
disease and the findings have recently boon published 
under the editorship of Major Portal and Dr. W. E. 
Collinge. While partridges have several internal 
parasites, the cause of the widespread disease is a 
nematode worm, Trichoatrongylua tenuis, a near 
relative of the agent of grouse disease, T, per gracilis * 
Like the latter, the partridge strongyle lives in the 
caeca, causing blockage and the production of septic; 
conditions. Exceptionally, as many as 12,226 and 
10,500 individuals have been found in single birds, 
but a count of 1,000 to 2,000 marks a more usual 
infestation. In the caeca the worms pair and after 
the eggs are laid they pass out with the fseces and 
dovelop into larvic which make their way up the 
damp stems of grasses, clovers and such like. With 
vegetable matter they are swallowed by the part¬ 
ridges and the cycle begins again in the bird's intes¬ 
tine. The Committee has reached the conclusion that 
predisposing causes of the spread of the disease were 
interbreeding, the carrying of large winter stocks, 
an insufficiency of food, and peculiarly unfavourable 
meteorological conditions. 

Fluctuations of Partridge Numbers 

It is notorious that the numbers of partridges on 
an estate may show great changes from year to 
year, and periods of great plenty and of great scarcity 
seem to follow each other in cycles. In the game book 
of ono of the great landowners in Britain, ignoring 
the years before partridge driving began (about 1845), 
there are enormous swings of the partridge pendulum : 
in 1864, 634 birds were shot, the numbers rose to a 
peak in 1870 with 3,741, but by 1879 they had 
fallen, gradually, to 359 ; another steady rise, and 
in 1887, 5,360 were shot and in 1896, 5,478. Such 
totals have not since been reached on these estates 
and later figures suggest a tendency for the annual 
bag to become smaller. Tho complicated factors 
of weather, food, natural enemies and disease, which 
influence the numbers from year to year, have not 
yet been resolved, but there can be little doubt that 
the modern trends of agriculture and transport are 
likely to make permanent inroads upon the partridge 
population. The partridge is a bird of cultivated 
land, and the intensive cultivation which ploughs a 
field to it* very borders and replaces hedgerows by 
fences, has destroyed the rough herbage which was 
a favoured nesting site. Extensive turning of crop 
land into pasture has removed n source of food, as 
well as protective cover for the nests and young, 
and grass conceals the fine grit essential for the 
grinding of food, which the plough laid bare. New 
forms of road surface have done away with another 
source of grit, and have banished favourite dust 
baths, also reduced by tho grass lands. The cleaning 
up of the roadsides and tho removal of hedges have 
removed former nesting places, and the fast traffic 
of the roads is directly responsible for a certain 
amount of mortality. In face of such adverse factors, 
it would be surprising if the stock of partridges were 
not to decline, unless steps are taken to minimise 
their influence. This is a very simple illustration 
of the way in which the native fauna of the country 
may be undergoing modification. 


Societies and Academies 

London 

Royal Society, Jan. 26. J. Z. Young : Compara¬ 
tive studies on the physiology of the iris, (1) Sela¬ 
chians (second paper )—Uranoecopua and Lophiua . 
The sphincter iridis muscle of Scyllium , Muatelus and 
Trygon contracts in direct response to illumination 
and is not under nervous control. The iris of Lophtus 
piacatoriua and also that of Uranoscopus is capable 
of rapid movements under nervous control, the 
oculomotor dilating and tho sympathetic constricting 
the pupil. S. G. Paine, F. L. Lingood, Freda 
Schimmkr and T. C. Thrufp : The relationship of 
micro-organisms to tho decay of stone. Throe groups 
of bacteria have boen distinguished. In the first 
group are included common organisms of air, soil, 
and water. These organisms are capable of living 
on a variety of food materials, and in their meta¬ 
bolism acid substances are formed os waste products ; 
these acids, even when tho food supply is merely 
the small amount of organic matter present in rain 
water, can dislodge carbon dioxide from its combina¬ 
tion with calcium in the stone. In the second group 
some confirmation is to be found of the view of 
Marsh that nitrifying bacteria can bo responsible for 
stone decay. In tho third group are the sulphur- 
oxidising organisms which have boen found closely 
associated with white incrustations of sodium and 
calcium sulphate on the surface of decaying stones. 
W. J. Elford : The principles of ultra-filtration as 
applied to biological problems, Tho several factors 
concerned in the general proems of filtration have 
been investigated, using typical disperse systems— 
colloidal dyes, metal sols, protein solutions and sus¬ 
pensions of bacteria and viruses. The relationship 
between the size of retained particles and the esti¬ 
mated pore sizes of membranes is also discussed. 
The fact that, for colloidally dispersed systems, the 
pore-size of tho limiting membrane is definitely 
greater than the size of the retained particle, even 
under optimum filtration conditions, is in accordance 
with theoretical expectations. The particle sizes of 
suspensions, estimated from filtration experiments 
with carefully graded collodion membranes, agree 
well with the values obtained by other methods. 
The mothod of analysis adopted has proved of great 
value in virus studios. 

Paris 

Academy of Sciences, Doc. 19 (195, 1185-1335). 
Marcel Brillouin : Multipolar spherical non- 
antipodal functions. Recurrences. L. Cayeux : The 
existence of a phosphate containing spicules of 
Calcisponges in tho Ordovician of Wales. Marin 
Molliard : Experiments permitting an explanation 
of the attenuation of the chlorophyll shown by para¬ 
sitic green plants. Results of experiments comparing 
the growth of the radish in a medium of oarrot 
decoction and in Knop’s fluid containing saccharose. 
About ten times a* much chlorophyll appeared in 
the leaves of the plants grown in the latter medium 
as in loaves from plants grown in the carrot decoction. 
L. B laringhkm : A case of atavism which appeared 
in a strain of the opium poppy. One example, in 
5,000 strictly isolated individuals, of reversion to a 
type known three centuries ago, showed a change 
to white petals bordered with red. Charles Achabd 
and Augustus Boutario : Some physico-chemical 
researches on suspensions prepared starting with 
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proteins separated from serum by the so-called 
acetone method. From the results of the experi¬ 
ments described, the authors concludo that the 
separation of the proteins by the acetone method of 
Piettre and Vila causes no changes in the protoin 
molecules. R. Fosse, P. de Graeve and P. E. 
Thomas : A new plant principle : uric acid. Uric 
acid has boon found in a mould but, according to 
Czapek, is not present in the higher plants. Using 
a techniques given in detail, the authors havo proved 
this acid to be present in various plants in quantities 
ranging from 0 *003 per cent in Qlycina aoja to 0 *025 
per cent in Mdilotus officinalis. Charles Camichel : 
Transitory [hydraulic] regimes. M. Gignoux and L. 
Moret : The geological structure of the base of the 
FJysch sheet of Embrunais in the Ancelle valley, near 
Gap (Hautos-Alpes). Jux.es Richard : The use of 
the Oat tun oo wave pump for utilising the movements 
of the sea. Diagram and description of the pump, 
which has raised 495 litres an hour to a height of 
51 metres. L. Linger and T. Boby : The parasitism 
of an Oscillaria in the intestine of the carp. Lalan : 
The asymptotic transformations of minimal curves. 
Paul Montkl : A theorem of Rouchd. Georges 
Bourion : Ultra-convergence in certain series of 
analytical functions. J. Favarp : Tho topological 
structure of rectifiable contina. A. Kostitzin : A 
geological application of differential equations. D. 
Belortzky ; The representation of certain functions 
by particular series of polynomials. J. Granikr : The 
influence of vibration on the rate of watches. P. Du pin 
and M. Tklssi6-Solier : The vortices produced by 
obstacles revolving round an axis parallol to tho 
general direction of flow. Reproductions of a photo¬ 
graphic film am given showing the changes in the 
shapes of the vortices. Max Skrruys : The determ¬ 
ination of some physical characters of detonation 
showing its local character. A. G rebel : A diagram 
representing the true phenomena of compression, 
combustion and expansion in high speed motors. V. 
G. Siapbey : The determination of meteoric tra¬ 
jectories. HENnr Minedr and Andre MacHtels : 
The distribution of tho absorbing galactic material. 
F. Link : Tho photometric study of the partial 
eclipse of the moon on September 14, 1932. Tabu¬ 
lated results <if observations made at the Pic du Midi 
Observatory (height 2,860 metres). Rolin Wavre : 
The polydroraee of the Newtonian potentials of a 
family of homogeneous bodies. A. Labakthe and 
M. Dkmontvignier : Methods of measuring and 
recording rapidly variable pressures. A ray of light 
falls on a mirror forming part of the wall of tho space 
in which the pressure is to be measured : the reflected 
ray falls on a photoelectric coll, the currents from 
which arc amplified in the usual manner. Successful 
applications to studying tho pressure changes inside 
the cylinder of an internal combustion motor are 
described. James Basset : The realisation of a 
chamber for experimenting at any temperature under 
permanent gaseous or liquid pressures up to 15,000 
kgm./om. a with visual observation of the phenomena 
tod with photographic or cinematographic regis¬ 
tration. Pierre Vebnotte ; The natural convection 
of heat in air when the heating is very small. The 
comparison of the limiting value of the oonvectance 
with the thermal conductance of the medium. Pierre 
David : The radiation of the radiotransmitter of the 
Eiffel Tower. A Study of the radiation shows that 
the metallic parts of the Tower are the seat of 
important currents, modifying the radiation in to 
unexpected manner. Horia Hulubhi ; Demon¬ 


strating multiple Oompton diffusion. Paul Wood 
and Ren£ Slow alt : The use of tho Dubosoq 
colorimeter for the definition of colours by analysis 
in different parts of the spootrum. A. Naherniao : 
The study of a phenol-OH band in the near infra¬ 
red. T. N. Panay : An integral radiator (black 
body) of electrically heated carbon. The apparatus 
described and figured can be worked at temperatures 
of the order of 2400° K. It embodies a special device 
to obviate the necessity of the electrical conductors 
being sealed into tho glass container. Q. Major an a : 
The confirmation of the existence of a new photo¬ 
electric phenomenon. C, Jausskran : The action of 
a developer on latent images of different ages. R. 
Coustal and H. Spindler : The electrolysis of dry 
liquid ammonia. Georges Fournier and Marcel 
Guillot : The absorption of tho (3-rays by matter. 
The relation between absorption and atomic number 
given in a previous note is now shown to hold for 
platinum and load. P. Lecomtx du Nouy : Improve¬ 
ments to the hydrogen olectrode for the measure¬ 
ment of hydrogen ion concentration in solutions. A 
method by means of whioh the platinising and hydro¬ 
genation of the olectrode can be dispensed with. A. 
Lalande : A new oryoscopic method. R. Trehin : 
The influence of temperature on tho absorption of 
aqueous solutions of hydrochloric acid in the extreme 
ultra-violet. The coefficient of molecular absorption 
is a function of three variables : wave-length, con¬ 
centration and temperature. J. Herengubl and G. 
Chaudron ; The sublimation of magnesium in a 
vacuum and casting in an atmosphere of argon. By 
means of tho apparatus described and illustrated, 
ingots of magnesium of 26 kgm. can bo prepared. 
Picon : Preparation and properties of thallous 
thiooarhonato. A specific reaction of thallium. This 
1 compound is easily prepared by adding carbon 
! disulphide to thallium sulphide in alkaline solution. 

| It is a vermilion red precipitate, formed in very low 
j concentrations of thallium, and servos as a means 
■ of identifying thallium. Henri Lafuma : Hydrated 
| bicalcium aluminatc. Fiiimin Govaert : Tho estima¬ 
tion of the halogens in organic substances by the 
sodammonium method. The estimation of fluorine 
in some organic compounds. The method is shown 
to be widely applicable. Robert Gammer and 
Lucien Leroux : The estimation of organic nitrogen 
in the presence of nitrates by IvjVIdahPK method. 
Tho nitric acid is first removed by acidifying with 
sulphuric acid and distillation in a vacuum at a low 
temperature. R. Sutra : The structure of starch. 
Tiffeneau ; Molecular transpositions in the cyclo¬ 
hexane series : passage to the cyclopentane series. 
Mhos. M. Guaisnet-Pilaud : The phonylmethy 1 -ethyl 
betaines and the geometrical stereoisomerism of 
organic compounds containing pontavalent nitrogen. 
R. Paul : The stability of the oxygen linkage in the 
tetrahydrofuryl derivatives. M. Battegay and L. 
Denxvelle : The aryl -chloraulphinates and aryl 
sulphites. Criticism of a reoant paper by P. C&rr6 
and D, Liebermann. E. Aubebt de la ROb : Pre¬ 
liminary study of the geology of the Saiht-Pierro and 
Miquelon Islands. R. Delaby, R. Charonnat and 
M, Janot : The radioactivity of tho waters of the 
Ballon d 1 Alsace. Alphonse Labbj& : The hydrogen 
ion concentration and rhythm of the tides. R. 
Guizonnibr : Tho diurnal component of the gradient 
of electric potential at Val-Joyoux. The variations 
of its phase and amplitude. AndrA Allix ; The 
progressive darkening of the Lyons atmosphere. 
The visibility of the Alps. A comparison of the 



180 


NATURE 


February 


4,1933 


periods 1894-1900 and 1925-1931 shows a distinct 
decrease in the transparency of the atmosphere. Paul 
BpRTRAxn : Observations on the Saalfeld Cladoxylon . 
St. Jonsisco : The movements and growth of the 
flower pedunoles of Ipornoea purpurea . Marcel 
LefAjvbe t The structure of the membrane of 
Buglena of the Spirogyra group. Pierre Chouard ; 
The diversity of types of seedlings in Allium . Michel 
GraSanin : Ion concentration as a factor in resorp¬ 
tion. H. Colin and M. Quillet : The jelly of the 
egg of Phallus impudicus. J. Chaze : The exudation 
of the alkaloids of Lupinue albus . Mlle. C. Bour- 
douil : The relation betwoen the synthesis of starch 
and the weight of the seeds in hybrids of Pimm. 
Robert Lemesi.k : Now researches on Scabosa 
Buccisa attacked by Fusarium anthophilum. Mme, 
F. Franck and D. Auger : The cinematographic 
analysis of tho movements of protoplasm in relation 
with tho electrical variation in stimulation in Nitella. 
Charles PI&rez : Intersoxual anomalies in hermit 
crabs. Mme. Jeanne Henri-Helot : The male 
^genital apparatus of North African shrimps of tho 
family of Penseidea. Mme. L. Randoin and H. 
Simon net : The constitution of an artificial diet for 
the purpose of long-poriod experiments on the rela¬ 
tions between nutrition and the phenomena of 
growth, subsistence and especially reproduction. 
Raymond-Hamet : The action of tyramin© on the 
excitability of the cardiac pneumogastric and the 
influence of this amino on the effects of nicotine. 
Mlle. M. L. Verrier : Comparative physiology of 
the cones and rods. Indications given by behaviour. 


Forthcoming Events 

Monday, Feb. 6 

University College, London, at 5.30.—H. W. B. 
Joseph : “Space Perception*’ (succeeding lecture** on 
Feb. 13 and 20). 

Society or Engineers, at 6 —(at tho Rooms of tho 
Geological Society. Burlington House, W. 1).—J. D. 
Hawort; Presidential Address. 

Royal Geographical Sochcty, at 8.30.—Capt. Ejnar 
Mikkelsen : “Tho Blossoville Coast of East Greenland”. 

Tuesday, Feb. 7 

King’s College, London, at 5.30.—Hr. F, T. Chapman : 
“Induction Motor Theory” (succeeding lectures on 
Feb. 14 and 21). 

f Thursday, Feb. 9 

Bedford College, London, at 5.15.~“Contemporary 
Developments in Science.” Prof. E. T. Whittaker : 
“The Development of tho Concept of Energy in tho 
Twentieth Century”. 

Friday, Feb. 10 

Royal Astron omical Society .— Dr. R . Knox -Shaw 
(Presidential Address): “The Distance and Motions 
of the Extra-Galactic Nebuluo”. 

Royal Institution, at 9.—Prof. A. V. Hill: “The 
Physical Nature of the Nerve Impulse”. 


Official Publications Received 

Great Britain anp Ireland 

Department oT Scientific and Industrial Research. Report of the 
Forest Products Research Board ; with the Report of the Director or 
Forest Products Research for the Year 1931. Pp. vil+51+8 plates. 
(London: H.M. Stationery Office.) 3#. 6d. net. 

Journal of the English Folk Dance and Song Society. VoL 1, No. 1, 
December. Pp. vii+72. (London.) 


Proceedings of the Royal Irish Academy. VoL 41, Section A, No. 4: 
Multiply Charged large Ions. By J. J. Nolan and J. CL O'Keeffe, 
Pp. 26-40. (Dublin: Hodges, Figgis and Co,; London : Williams 
and Nornate, Ltd.) 1*. 

Journal of tho Marine Biological Association of the United Kingdom. 
New Series, VoL 18, No. 2. January. Pp. 436-753. (Plymouth.) 
17f. fid. net, „ . ^ 

Summary of Progress of the Geological Survey of Great Britain 
and the Museum of Practical Geology for the Year 1931, Part 2. 
Pp. v + lflfl + 4 plates. (London : H.M. Stationery Office.) As. net. 

Proceedings of the Society for Psyohical Research. Part 128, 
Vol. 41. January. Pp. 89-119. (London: Society for Psychical 
Research.) 4*. 

Department of Scientific and Industrial Research : Water Pollution 
Research. Summary of Current. Literature. Vol. 6. No. 1, January. 
Abstracts Nos. 1 -t-120. Pp. 36. (London: H.M. Stationery Office.) 
2*. net. 


Other Couvtrhw 


llcffortfl of the Institute for Science of Labour. KuraslkL Japan. 
No. I : An Essay on the Population Problem of Japan In the Light of 
Social Biology. By Dr. Glto Tenioka. Pp. 11 + 19. 50 sen. No. 2: 
On tho Influence uf Factory Work on Psycho-Physical Function. By 
Dr. Hoken Klrihara. Pp, ii + 9. 25 sen. No, 3: Studios on the 

Influence of the Day and Night Shift System upon the Physiological 
Function** of Labourers. By Dr, Tomoyoshl lshlkawa. Pp. 11+11. 
30 sen. No. 4 : On the Variations uf tho Body Weight of Young Work¬ 
ing Girls employed in Day and Night Shift Work. By Dr. Takatsugu 
Vagi. Tp. 11 + 19. 50 sen. No. 5 : The Ama and her Work ; a Study 
of the Japanese Female Diver, Part. 1. By Dr. Glto Teruoka. Pp. 
ii (-12. 30 sen. No. (I : A New Method of Determining the Center of 
Gravity uf the Human Body in tlu* Erect. Standing Potdttou. By Dr. 
Mlsao Okuyuinn. Pp. 11 + 9. 30 sen. No. 7: The Development of 
Intelligence In relation to Socio-economic Status; with Special 
Reference to the Intelligence of Children of the Labouring Classes. By 
Dr. Hoken Klrihara. Pp. if+ 22. 50 sen. No. 8: Oxygen Con¬ 

sumption during Mental Work. By Dr. SyfizO Mutual mu. Pp. 11 + 11. 
25 sen. No. 9 : Physiological Standards and Occupational Character¬ 
istics of Bodliy Functions of the Japanese, i : Vital Capacity. By 
Dr. Tmuoyosl Inlkawa. Pp. 11 + 13. 25 sen. No. 10 : Frauenarbelt 
untcr biologischen Geslchtspwikt. By Dr. Glto Teruoka. Pp. U+48. 
1.00 ven. No. 11 : A Critical Study on the Method for Estimating 
the Nutritional State and Physical Capacity of the Human Body. 
Part 1 : Trophical State, First Report.. By Dr. Takatsugu Yogi. 
Pp. il+ 12. 25 sen. No. 12: Physiological Standards and Occupa¬ 
tional Characteristics apparent in Bodily Functions of the Japanese. 
2 ; Power of Grip measured by Dynamometer. By Dr. Tomoyosl 
Islkawa. Pp, 11 + 14. 30 sen. No, 13; 1. An Experimental Study 
on Working Speed of Poet-card Sorting, by Dr. Yoslo Ueno; li. Physi¬ 
ological Study on Working Speed of Post-card Sorting, by Dr. Glto 
Teruoka and Dr. Yoslo Ueno. Pp. ll + H. 30 son. No. 14: Func¬ 
tional Periodicity ; Experimental and Statistical Studies on Rhythm 
In Working Capacity of Women. By Dr, Hoken Klrihawa. Pp. li+63. 
1.00 yen. (KuraslkL) 

Balttsche Geodktischc Kommission. Sonderverdflentllchung No. 2 : 
Bestimmung der L&ngcnunterschlede dcr Landcszentralen lm Jahre 
1929. 1 : Das Beobachtungsmaterial. Pp. lv+229. (Helsinki.) 

The Quarterly Journal of the Geological, Mining and Metallurgical 
Society of India. Edited by K. K. Sen Gupta. Vol. 4, No, 2, November. 
Pp. 29-67. (Calcutta.) ti rupees. 

lnstttut dc France : Academic dee Sciences. Annual re pour 1033. 
Pp. 404. (Paris : Gauthier-Vi Liars et tie.) 

Survey of India. Professional Paper No. 27 : Gravity Anomalies 
and the Structure of the Earth's Crust. By Major E. A. Glennie. 
Pp. v+35+10 plates. (Dehra Dun : Survey of India.) 1,8 rupees; 


Publications of the Dominion Astropliysical Observatory, Vol. 6. 
No. 5 : Tho Galactic Rotation Effect in some Late Type Stan (Second 
paper). By R. O. Redman. Pp. 27+48. (Ottawa: F, A. Acland.) 

Canada : Department of Mines ; Mines Branch, Investigations of 
Mineral Resources and the Mining industry, 1031. (No. 727.) Pp. 
H +163. (Ottawa; F. A. AclantL) 

Mrst Annual Report on Cacao Research, 1931. Pp. 43. (Trinidad, 
B.W.I.: Imperial College of Tropical Agriculture.) Is. 

Verhandlmtgen der Schwelserlschen Naturfonclienden Gosellsohaft, 
113 Jahrcflversammluua vom fi bis 8 August 1982 In Thun. Pp. 
510+88. (Aarau : H. R. Sauerlknder et Uc.) 

Western Australia. Annual Progress Report of the Geological 
Survey of Western Australia for the Year 1981. Pp. 20, (Perth; 
Fml. Wm, Simpson.) 

Journal of the Royal Society of Western Australia, Vol, 17,1930-31. 
Pp, xi + 190, (Perth.) 21s. 

Meddetelscr fra Kommisslonen for Dawn arks Fiskerl- og Havundcr- 
segelser. Seric Plankton, Bind 2, Nr, 3 : On tho Food of the Herring 
In Icelandic Waters. By P. Jcsperscn. Pp. 34. (Kebenhavn: C. A. 
Reltzels For log.) 

New Zealand ; Department of Lands and Survey. Annual Report 
on Scenery Preservation for the Year ended 31st March, 1982. Pu. 8. 
Annual Report on Public Domains and National Parks of New Zealand. 
Pp. 10. (Wellington, N.Z.: W. A. G. Skinner.) 

Collection den trav&ux chJmlques do TcMooslovaqule. R6dig6e gt 
pubiiic par E. Votocfck et J. Heyrovaky, Annte 4, No. 12 f lR+erabre. 
Pp. 621-644 4 xx. (Prague : Regia Soclctas Bolentlarum Bohemlca.) 

Proceedings of the American Academy of Arts and Sciences. Vol. 
67. No. 7: Further Studies on the Fauna of North American Hot 
Springs. By Charles T, Bruns. Pp. 185-303. (Boston, Mass.) 1.86 
dollars. 

U.8. Department of the Interior: Office of Education. Annual 
Report of the Commissioner of Education for the Fiscal Year ended 
June 80, 1932. Pp. tv+ 36. (Washington, D.C.: Government Printing 
Office.) 

Proceedings of the United States National Museum. Vol. 82. Art. 6 ; 
New Fossil Freeh-Water Mollusks from Ecuador. By William B, 
Marshall and Edgar O. Bowles. (No. 2946). Pp. 7+1 plate. (Wash* 
ington, D.C.: Government Printing Office.) 
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Rubber Research 


F REQUENT reference has been made in our 
columns to the importance of the relations 
between the State and industry in regard to 
research. Abundant evidence has been quoted to 
show that research on materials, methods of manu¬ 
facture, and the properties of finished products not 
only benefits the industry concerned but also, 
directly and indirectly, the whole nation. Recogni¬ 
tion of this common interest in research was shown 
by the grant in 1916 of a special fund to initiate 
and encourage co-operative research in Great 
Britain, and by the continuation of grants to the 
industrial research associations, which came into 
existence as a result of this policy, long after the 
end of the trial periods originally contemplated. 

We are reminded of this community of interest 
by the announcement that the thirteen years* 
partnership between the rubber manufacturing 
industry and the State, through the Department 
of Scientific and Industrial Research, is to be dis¬ 
solved unless assurance is immediately forth¬ 
coming that the finances of the Research Associa¬ 
tion of British Rubber Manufacturers can bo 
established on a stable and adequate basis. The 
situation demands attention particularly because 
the fate of the Association now appears to rest 
with the House of Commons and possibly with 
the Government. 

The Association, initiated in 1919 with fifteen 
members, has now grown to a membership of 
eighty-six firms, and is supported in addition by 
ninety-five subscribing firms and institutions 
interested in rubber but not qualified as actual 
manufacturers for full membership. A summary 
of the twelfth annual report was given in our 
columns (Nature, 129, 695, May 7, 1932), and 
from this it is evident that the Association has 
made itself increasingly useful, not only to its own 
members, but also to other trade and research 
associations and Government departments. 

In recent years the financing of the Association 
has become increasingly difficult, partly owing to 
the industrial depression and partly owing to the 
constitution of the industry, consisting as it does 
of a large number of firms varying greatly in size. 
Some of the larger units, which have supported 
the Association both financially and scientifically 
from the beginning, are capable of carrying out 
research economically in their own factories and 
therefore take the view that they oannot con¬ 
tinue to finanoe the Association in the common 
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interest, except under some scheme by which all 
members of the industry contribute on a pro¬ 
portionate scale. To this end the Association has 
prepared a scheme by which it would be financed 
by the proceeds of a levy of one forty-fifth of a 
penny per lb, on all raw rubber imported into 
Great Britain, thus spreading the burden uniformly 
over the units of the whole industry in proportion 
to their rubber consumption. This levy would 
secure an annual income to the Association of 
about £15,000, The scheme has been accepted 
by the majority of the firms in the industry and 
approved by the principal trade associations. 

The financing of research or development by a 
levy on a basic material is not without precedent. 
The Cotton Industry Act of 1922 provides for the 
encouragement of cotton-growing in the British 
Empire by a levy on raw cotton ; there is a cess 
on exported rubber for the upkeep of raw 
rubber research in Ceylon ; and there is a levy 
on coal by which the Miners’ Welfare Fund is 
financed in Great Britain. The idea of a levy 
for the support of a research association has also 
been considered favourably, by more than one 
Parliamentary Committee. In its Final Report, 
the Balfour Committee on Industry and Trade 
stated : 

“We have watched with interest and sympathy 
the steps taken by the rubber industry to secure 
the necessary funds for the operation of its research 
Association through a small levy on imported 
rubber. We hope that this scheme will receive 
legislative sanction, and that it may servo as an 
example to other industries to adopt measures, 
suited to their special conditions, for placing the 
finances of their research Associations on a 
permanently satisfactory basis.” 

Again, the Committee on New Industrial 
Development stated in its report: 

“We do not consider that any general powers 
should be taken to enforce compulsory levies for 
the support of research Associations. Should an 
industry, however, succeed in working out a 
practicable scheme involving a compulsory levy 
for the support of a research Association, which 
it can show commands the support of a substantial 
majority of the industry, including the larger con¬ 
cerns, we consider that the Government should 
be ready to assist the Industry in obtaining the 
necessary Parliamentary powers.” 

The proposal for a levy in this case is embodied 
in the Rubber Industry Bill and has been four 
times before the House of Commons. When it 
was last debated, about two years ago, the 


opposition was based mainly on the objection of 
certain firms to compulsory support of an organisa¬ 
tion which they considered to be of no value to 
them. In spite of this objection, the Bill obtained 
a second reading majority of 148 votes to 10 and 
passed through Standing Committee, but did 
not receive a third reading owing to lack of 
private members’ time before the end of the 
session. 

During the past year, a significant change in the 
situation has occurred. Many British industries, 
including the rubber industry, are now protected 
in the home market by a general tariff. Conse¬ 
quently, the technical efficiency of an industry 
cannot now be regarded as a purely domestic 
question for the industry itself. Whatever views 
might have been held a year ago on what the 
opposing firms called “the inalienable right of the 
British trader to carry on his trade without inter¬ 
ference”, it will be agreed that a protected industry 
should take a much less individualistic view of its 
obligations to the community, which voluntarily 
surrenders its right to carry on its buying without 
interference. In consideration of the benefits 
conferred by a tariff, the consumer has the right 
to expect the-industry to give its best in return, 
and will not be greatly impressed by the plea 
of a minority which objects to a levy amounting 
on the average to about 1/1800th part of the 
selling value of its products for the purpose of 
improving the scientific and technical efficiency 
of the industry. In these circumstances, there is 
little doubt what the verdict of the House of 
Commons would be if the Bill were to obtain 
another debate and division. 

Unfortunately, this seems unlikely to occur; 
for the prospects of the passage of a private 
member’s Bill against even the slightest opposition 
are so small that arrangements have already been 
made for disbanding the staff of the Research 
Association when its financial resources are 
exhausted at the end of this month. If the organ-" 
isation is to be kept together, action must be taken 
quickly and the only course now left open seems 
to be for the Government to declare itself in favour 
of the principle of the Bill and give it facilities tor 
passing through its further stages. Indeed, con¬ 
sidering the dependence of all the industrial 
research associations on State assistance, it is 
surprising that the Government, once it adopted 
tariffs, failed to earmark a part of the revenue 
thus obtained for the more earnest prosecution of 
research in every branch of industry. 
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The Cost of a New World Order 

After Democracy: Addresses and Papers on the 
Present World Situation . By H. G. Wells. Pp. 
vii -f- 247. (London : Watts and Co., 1932.) 
Is. 6d. net. 

N this volume of essays, all the product of the 
last three years, we have the revelation of 
the thoughts on our present discontents of a 
student of science turned publicist and perhaps 
the most qualified of living writers to express 
either the implications of the scientific outlook in 
the life of society or the responsibilities which fall 
on the shoulders of scientific workers. 

There is little sequence or relation between the 
essays other than that conferred by the author's 
outlook. They range from parliamentary govern¬ 
ment, economics, planning and world peace to 
divorce and morals. Each subject is touched 
upon in the same openmindedness and readiness 
to accept the consequences of change and develop¬ 
ment. Mr. Wells reiterates repeatedly the signifi¬ 
cant facts which our whole system of government 
and industry are still disposed to burke—the 
abolition of distance, the growth of human life 
into a world-wide community of interdependent 
human beings—and ho has no patience with the 
prejudices or the stupidity which refuse to accept 
the situation and to meet the consequences, abovo 
all with the neglect of the sovereign governments 
of the world to accommodate themselves to this 
fusion of once separate economic systems. 

This impatience is apt at times to lead to 
excessive depreciation of factors which may have 
real value in the scientific order of society which 
he visualises as essential for the security of man¬ 
kind. Thus Mr. Wells's denunciation of the evils 
of nationalism, and his exposure of its persistent 
menace alike to world peace and to the economic 
structure of mankind, lead him to repudiate inter¬ 
nationalism almost as forcefully. Is this either 
logical or wise ? The international spirit as 
evidenced in certain forms of world oo-operation, 
suoh as the health work of the League of Nations, 
shows itself at least as practicable as the cosmo¬ 
politanism to which Mr. Wells leans so strongly 
and is at least &b likely to promote the develop¬ 
ment of the sense of world citizenship. A sense 
of civic and municipal responsibility or pride can 
be a national asset provided it does not displaoe or 
overshadow the larger and greater loyalty to the 
State as a whole. Nor need we assume that if we 
succeed in stripping our national governments of 


their militant manifestations, whether in military 
pageantry, armaments or tariffs, the national 
units may not learn to co-operate effectively and 
wisely for the good of mankind as a whole. The 
League at least offers a framework for constructive 
work, once the militancy of national governments 
has been replaced by a spirit of oo-operation alike 
in the direction of a world police force or a world 
economic policy. 

So, too, Mr. Wells’s well-founded distrust of 
nationalism leads him to deny or ignore all its 
spiritual aspects and the rich contribution to 
civilisation made within the national framework. 
To the thinker, no doubt the vision of a world 
State and the allegiance of world citizenship may 
make a direct and a nobler appeal. But to lesser 
minds, the lesser loyalties may be more concrete, 
and rightly orientated may make the more effective 
appeal. We may yet see the day when the ordinary 
citizen is proud of his country according to her 
reputation for honourable dealing and co-operation 
in the world comity of nations in the same way 
that he is careful of his own reputation as a just 
and law-abiding citizen. 

If Mr. Wells has dealt with internationalism with 
rather unmerited severity, his strictures on the 
rising tide of nationalism and the many agencies 
that minister to it are well deserved and should 
indeed be supported and echoed fearlessly by 
all who wish to see a scientific order of society. 
The most significant note in the book is indeed to 
bo found in the emphasis placed on education. 
It is only as man comes to an accurate knowledge 
of his environment and relates his knowledge to that 
action that Mr. Wells sees any hope for the world. 

Nowhere in the book is this more clearly stated 
than in the addresses on “Liberalism and the 
Revolutionary Spirit” and on “The Commonsense 
of World Peace”. In a footnote to the former 
address Mr. Wells outlines again the ideas recently 
formulated under the title “The Open Conspiracy”. 
The basis of his “Z Society” is declared to be “the 
discussion, study, research and propaganda of the 
sciences of social biology” and “the effective 
application of their principles to the reorganisation 
and enlargement of human life”. This is nothing 
else than a challenge to honest, lucid thought about 
the facts of the situation, and that is basic for the 
liberation of the world from sectionalism whether 
national or lesser units are involved. So, too, the 
basis for world peace lies in the elimination of 
nationalist teaching and teaohers everywhere— 
the development of a history teaching which leads 
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us on to the great possibilities of the collective 
human future. “We need an education that will 
turn mankind from tradition to hope”. 

Here indeed Mr. Wells is on firm ground, and 
if his appeal succeeds in stimulating the wide 
drole of readers, into whose hands his reputation 
should carry the book, into thinking out some of 
these implications for themselves, and into refusing 
to tolerate the wrong kind of teaching or the per¬ 
petuation of obsolete jealousies, and sectionalisms, 
the first steps towards the new order will have 
been taken. There is no need to dwell on Mr. 
Wells’s obvious failure to show how the minority 
dictatorship he conceives in his “Z Society” is to 
succeed while conceding full freedom of thought 
and expression. Once the vigour of mind, the 
willingness to accept new situations, to discard 
old prejudices, which characterise the distinguished 
author of this book have gained a firm hold on the 
minds of men generally, we should be in a fair way 
to realise his vision. But time presses and the 
danger that before any such widespread movement 
of thought can occur our civilisation may have 
tottered to its ruin, is even more acute than Mr. 
Wells suggests in his somewhat pessimistic sketch 
“Our World in Fifty Years Time”. It is in fact 
difficult to see how the vested interests blocking 
the way to world security can be overcome except 
as governments are captured through the rapid 
orientation of some major political party to the 
outlook for which he pleads. To that orientation 
scientific workers everywhere might even yet 
contribute the decisive factor. 

R. Brtghtman. 

An Imperial City of China 
Jehol: City of Emperors. BySvenHedin. Trans¬ 
lated from the Swedish by E. G. Nash. Pp. 
xiv 4- 278 + 63 plates. (London : Kcgan Paul 
and Co., Ltd., 1932.) 18*. net. 

HIS book has its origin in the desire of the 
author’s fellow-countryman, Mr. Vincent 
Benedix, of Chicago, to erect a Lamaist temple, 
either an original or a replica, in Stockholm and 
another in Chicago. Sir Sven Hedin, to whom 
the commission was entrusted, elected to make 
a replica of the Golden Temple in Potala of Jehol, 
the city which was once the summer residence of 
the Manchu emperors. The plans and drawings 
were made and the material collected—even down 
to the paint—in the summer of 1930 with the 
assistance of Chinese architects and draughtsmen. 


At the time this book was being written, the 
replica for Chicago, with the accessories of the 
ritual, had reached its destination and was 
awaiting erection. 

The Potala of Jehol was constructed after the 
model of the Potala, the famous temple-monastery 
of Tashilhunpo in Tibet, and was completed in 
the year 1771. Its orection marked two important 
events, the gathering of the vassal princes and 
chiefs, who had recently sworn allegiance, to 
congratulate the Emperor Ch'ien Lung on his 
sixtieth, and his mother on her eightieth birthday, 
and the return to China of the Turgot, or Kalmuks, 
from Russia after an expatriation which had 
lasted for one hundred and seventy years. This 
was also the occasion of a visit to the Emperor of 
the Tashi Lama, the greatest figure in Northern 
Buddhism of that era. His death while at Jehol 
was a misfortune for Buddhism. 

Sir Sven Hedin has availed himself of the 
opportunity afforded by his stay in Jehol to 
produce an illuminating aocount of that city as 
a setting for the Manchu spirit of imperial rule. 
It is situated some 114 miles from Peking, just 
outside the Great Wall, and has been described 
as the Fontainebleau of China. The author has 
made no attempt to describe its many temples, 
pavilions and ceremonial buildings in detail, but 
confines himsolf to a brief account of the Potala, 
the Hsin Rung temple-monastery, which was 
erected to accommodate the Tashi Lama when 
he visited Ch’ien Lung, the “Temple of the Great 
Buddha”, and one or two more of note. 

It is, however, on the historical side of his 
subject that the author is at his best. He deals 
with the lives of three great figures of the Manohu 
dynasty associated with Jehol—the Emperor 
K’ang Hsi (1662-1722), Ch’ien Lung (1736-1796) 
and the Manchu concubine Yehonala, better- 
known to Europeans as the Dowager Empress, 
who dominated China from 1861 almost up to 
the day of the Republic. In his aocount of the 
two emperors who made China one of the great 
empires in the history of the world, the author 
has supplemented European sources, which for 
the most part are readily accessible, by Chinese 
reoords, some not previously translated. Here he 
has had the assistance of Chinese scholars. These 
documents are a revelation in so far as they 
indicate the principles of Chinese imperial policy 
and even more the Chinese point of view in 
with the western world. Ch’ien Lung’s letter to 
King George III, in reply to Lord Macartney’^ 
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embassy of 1792, when viewed in the light of 
these records, may even serve to assist in the 
interpretation of recent history in the Far East 
and Chinese international relations in modem 
times. There is much to be said on the side of 
China, as well as in extenuation. 

A disturbing account is given of, in some 
instances, the decay, and in others of the destruc* 
tion, of irreplaceable gems of art and architecture 
in this now neglected city. The recently aroused 
interest of China in her antiquities should not be 
suffered to neglect even the work of the Manchu 
dynasty. 

In two chapters, one dealing with the march 
of the funeral procession of the Tashi Lama from 
Jehol back to Tibet, the other with the flight of 
the Turgot from Russia, the author’s wide and 
intimate knowledge of central Asia has been 
drawn upon for two of the most graphic and 
moving pieces of description in an absorbing book. 

Modem Genetical Studies 

Recent Advance# in Plant Genetics. By Dr. F. W. 

Sansome and J. Philp. Pp. x+414. (London : 

J. and A. Churchill, 1932.) 15*. 

ENETICS, in the broadest sense, is advancing 
so rapidly, and by so many different 
methods, that it has already become impossible 
for either the specialised research worker or the 
teacher of biology to keep in touch with all the 
latest discoveries and theories by reading the 
numerous original publications. Moreover, the 
literature is so scattered through scores of 
periodicals that only a very large library can 
contain even an essential part. For these reasons 
alone the publication of a book, which, though not 
of the nature of a general textbook of genetics, 
summarises the results of research, mainly of the 
last ten years, must be welcomed by a large 
number of biologists. 

Within the limits deliberately set out in the 
preface, Dr. Sansome and Mr. Philp have chosen 
their material most judiciously. It is to be regretted 
that considerations of space made.it impossible 
to deal more fully with sex in plants, ohimseras, 
and the mathematics of inheritance and popula¬ 
tions. A dear exposition for the general worker 
and ‘honours student' of the last subject especially 
would be of very great value, and the hope may 
be expressed that a supplementary volume to that 
now under consideration may be published and 
include both the biometrics of evolution and 


genetics and a fuller account of the relationship 
of genetics to the wider problems of evolution. 

Throughout the ten chapters the predominance 
of cytological methods in modem genetioal studies 
is very evident. An extensive study of chromo¬ 
some numbers and morphology is leading to a more 
direct investigation of genic reaction than is 
possible by breeding alone, but the various kinds 
of genes (or factors) now recognised have still to 
be designated almost always from the somatic 
effects they produce and not from their own 
nature. In the chapters dealing with the chromo¬ 
some theory of heredity, and those on polyploids, 
the reader will find a most valuable summary, 
illustrated with figures and tables, of the more 
important of the many recent researches showing 
the close connexion between chromosomes and 
the appearance and behaviour of characters in 
plants. The complexity of structural hybrids and 
the results of interspecific hybridisation in such 
genera as Galeopsis , Triticum y Nicoiiana , Crepis , 
Viola , and Antirrhinum t can again only be inter¬ 
preted satisfactorily when breeding results are 
correlated with cytological investigation. 

The long bibliography (47 pages), of properly 
quoted references, occupying as it does more than 
one-tenth of the book, indicates how rapidly the 
subject has advanced in recent years and suggests 
that there will soon be a need for another work of 
a similar kind. The chapter entitled “Conclusions" 
is, therefore, of a tentative but optimistic nature. 

The principles of Mendel have been modified 
or extended in scope but have stood the test of 
thousands of experiments with the need for less 
basic alteration than, perhaps, has been needed 
by any other original biological theory. Recogni¬ 
tion of the interaction of factors with one another 
and the modifying influences of the environment 
has led geneticists to a unitary biological point 
of view. Only hypotheses as to the methods of 
factor action, how ontogeny is genically con¬ 
trolled, are yet available and probably oonoom 
the biochemist and biophysicist more immediately 
than the geneticist. Combined investigations, 
however, such as those on flower colour in Dahlia , 
will give facts for testing and improving these 
provisional suggestions. In another direction the 
application of combined genetical and ecological 
methods and results to ‘species problems’ has 
already opened up a fascinating field where 
efficient team-work must include the taxonomist 
and student of geographical distribution. 

It is evident that the work under notioe should 
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have a wide appeal at the present time, that it 
fills, at least temporarily, an important gap in 
English biological literature, and that it should 
stimulate a wider and deeper interest in a subject 
of more than academic importance. W. B. T. 

Chemical Examination of Explosives 

'Ckemiache Unterauchung der Spreng - und Ziind - 
stoffe : unter beaonderer Beriicktsichtigumj dcr zu 
ihrer Heratellung notivendigen Ausgangastoffc. 
Unter Verwendung pines von Hermann Kast 
hinterlassenen Manuskriptes. Herausgegeben 
von Ludwig Metz. Pp. x ~| 583. (Braunschweig : 
Friedr. Vieweg und Bohn A.-G., 1931.) 40 gold 
marks. 

HIS book is praotically a demi-official pub¬ 
lication as it embodies much of the experience 
accumulated by the “Central]stelle fur wissen- 
schaftlich-technische Untcr8lichungen ,, and the 
'‘Militarversuchsamt” up to the time of the 
Armistice, when they were abolished, and by the 
“Chemisch-technische Reiohsanstalt” which was 
established afterwards. It is not likely that in 
any country other than Germany a volume of 
nearly 600 pages, costing £2 at par, would be pub¬ 
lished dealing with such a specialised subject. The 
title does not give a very accurate idea of the 
scope of the book, for about sixty per cent of 
it is devoted to smokeless powders and their 
raw materials and other products which are not 
strictly either “Sprengstoffe” or “Zundstoffo". 
The same objection applies, however, to the title 
of East's companion volume “Sprong- und 
Zundstoffo” published in 1921, which doalt with 
the manufacture and properties of explosives. 
Presumably the more comprehensive title “Ex- 
plosivstoffe” was avoided because it is not a 
purely German word—an illustration of one of the 
minor disadvantages of the excessive develop¬ 
ment of nationalist feeling. The authors, how¬ 
ever, have not ignored the work done in countries 
other than their own. 

About half the volume deals with the raw 
materials used in the manufacture of explosives. 
Naturally there is nothing very original in these 
sections, but it will be convenient to the explosives 
chemist to have the information collected together. 
It is more in the methods of testing the explosives 
themselves that the authors* experience will be 
found of special value. 

Some seventy pages ore given to stability tests; 
40 of these pages dealing with nitrocellulose and 


25 with smokeless powders. Like others who have 
had to deal with this elusive subject, the authors 
concluded that there is no single test whioh is 
really satisfactory, and it is consequently desirable 
to test a sample by two or more methods. Those 
| favoured, especially for fibrous nitrocellulose, are 
the well-known Bergmann and Junk test at 132° CL 
and a storage test at 75° C. In the latter, 5 gm. 
of the dried explosive is heated in a long stoppered 
tube for some days until red fumes appear. 

In the manufacture of smokeless powders the 
most important development of recent years has 
been the introduction of non-volatile gelatinisers 
which are also efficient stabilisers. They assist in 
converting the fibrous nitrocellulose into a hard 
horn-like mass and at the same time act as negative 
catalysts to the thermal decomposition of nitric 
i esters. Of these substances the most important 
is “CentraJite No. 1”, diethyldiphenylurea, which 
was patented by Claessen so long ago as 1906, 
but does not appear to have been used on a' large 
scale before the War. Its use enabled the Germans 
to dispense altogether with the use of volatile 
solvents in making nitroglycerine powders, and 
consequently the lengthy drying process was 
eliminated. With nitrocellulose powders, contain¬ 
ing no nitroglycerine, it has not been found 
practicable to dispense with the volatile solvent, 
ethor-aloohol, because the powder mass is too 
stiff, even at a temperature of 80° C,, to be worked 
I up without danger of explosion. It is, however, 
added to these powders as a stabiliser, and the 
I surface of the grains is often treated with 
| “Centralite” to make the powder bum in a more 
progressive manner. Since the War, “Centralite" 
has been adopted by other countries for the 
manufacture of their smokeless powders. Kast 
and Metz give considerable information about the 
chemistry of this and other similar substances, and 
a number of methods for its estimation in smoke¬ 
less powdors. 

Lead azide, which is now used largely as a 
substitute for mercury fulminate, is also dealt with 
j adequately. Lead styphnate (trinitroresoroinate), 
which is added to azide to make it more ignitable, 
j is treated briefly, and some information is given 
about other comparatively new explosives, such 
as pentaerythritol tetranitrate. 

In consequence of the general plan of the book, 
the same substance is dealt with in a number of 
different places, but as there is a good subject index 
this introduces no serious difficulty. There is no 
index of authors. Arthur 
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Short Reviews 


(1) Elementary Textile Design and Fabric Structure. 
By John Head. Pp. 95. (London ; Edward 
Arnold and Co., 1931.) 5s. 

(2) Textile Design and Colour : Elementary Weaves 
and Figured Fabrics. By William Watson. Third 
edition, with Appendices on the Manufacture of 
It ay on (Artificial Silk) and Standard Yams, 
Weaves and Fabrics. Pp. xi-b476. (London, 
New York and Toronto : Longmans, Green and 
Co., Ltd., 1931.) 21*. net. 

Both these'books are restricted to the considera¬ 
tion of elementary weaves ; but Mr. Read’s is also 
designedly elementary from the instructional point 
of view, consisting in the main of a series of exer¬ 
cises, whereby the beginner may proceed, step by 
step, to gain usoful knowledge of his subject, and 
it is well adapted for the purpose. Mr. Watson’s 
book is of a more substantial character, and it 
displays a grasp of the technique and is accom¬ 
panied by a wealth of diagram and illustration, 
that render its value indisputable, even were the 
latter not suggested by the fact of this being the 
third edition. 

Mr. Watson, like some other present-day writers, 
seems to hold a different view as to spectrum 
colours from that held by Sir Isaac Newton and 
other pre-twentieth century men of science ; he 
writes of six spectrum colours, in place of seven, 
and regards green (not yellow) as one of the 
spectrum primaries; in consequence, his views 
as to the complementaries also differ. Mr. Read’s 
book would have benefited by a freer use of half¬ 
tone illustrations of representative fabrics, such as 
are so liberally introduced by Mr. Watson. The 
latter’s illuminating description of the Jacquard 
loom and its practical application, and the appen¬ 
dixes dealing with standard fabrics and rayon 
manufacture sensibly increase the interest of the 
work. P. L. M. 

Spencer's Scientific Correspondence with Sir J. G. 
Frazer and Others. Edited by R. R. Marett 
and T. K. Penniman, Pp. xi-1-174. (Oxford : 
Clarendon Press ; London : Oxford University 
Press, 1932.) 10s. net. 

In one sense this volume of letters selected from 
the correspondence of the late Sir Baldwin Spencer 
is a companion to the journal of the last journey 
to Tierra dej Fuego on which he died. Both in 
the journal, and in the letters dealing with his 
work to his friends and co-workers in anthropology, 
Spencer reveals the inner working of his mind in 
its reaction to the subject matter of his research 
and to the ideas suggested in the comments of his 
correspondents. The letters selected for publica¬ 
tion in this volume begin in 1896, the earliest 
being addressed to Lorimer Fison; the latest is 
to Dr. R. R. Marett, being dated April 27, 1929, 
within a short time of his death. By far the 
greater number, however, are directed to Sir James 


Frazer, and the editors, happily, have included 
those sent to Spencer by Sir James in reply. 
Among other correspondents are Dr. Henry Balfour 
and Walter E. Roth. 

This record of an exceptional personality will 
be valued by Spencer’s friends ; but as a collection 
the letters are of more than sentimental value. As 
the correspondence, for example, with Sir James 
Frazer proceeds, it is possible to note the gradual 
development of Spencer’s grasp of the meaning of 
the material he had gathered, and the testing and 
modification of the hypothoses which, in their 
final form, were to become to the anthropologist 
as household words. Most instructive of all is the 
interchange of idea and suggestion between Spencer 
and Frazer in which an ideal co-operation between 
field-worker and theorist was maintained through 
many years. 

The Social and Economic Aspects of the Drink 

Problem. Pp. 180. (London : Victor Gollancz, 

Ltd., 1931.) 5s. net. 

This is the report of a social and economic com¬ 
mittee consisting of Prof. A. L. Bowman, Prof. 
A. M. Carr-Saunders, Sir James Hamilton, Sir 
John Mann, Mr. B. Seebohm Rowntree, Mr. Cecil 
Rowntroe, Sir Edgar Sanders, and Mr. F. D. 
Stuart, the honorary secretary. The only injunction 
was that the report was to be absolutely free from 
bias, and no attempt was to be made to stress 
either the good or the bod qualities of alcohol. 
We may assume therefore that the conclusions 
arrived at are impartial. They are very interesting. 
During recent years there has been a large reduction 
in the consumption of alcoholic liquor. At the 
present time and under prevailing conditions, 
drink is not seriously impairing industrial efficiency. 
Heavy drinking is most noticeable among the 
labouring and casual classes. The proportion of 
income spent on drink is about the same on the 
average as before the War. The poverty-creating 
effect of drink is little, if any, less. Drink is the 
cause of about forty per cent of the more common 
offences dealt with at the public courts. About 
fifty per cent of cases of assault and wilful damage 
are due directly to drink. The contribution of 
the liquor trade to agriculture does not appear 
to exceed nine millions a year. 

The book makes excellent reading, but the 
difference of opinion of the various witnesses is 
so great that it is difficult to assess the true value 
of much of the conclusions to which we are apt 
to come. 

The Journal of the Institute of Metals. Vol. 49. 

Edited by G. Shaw Scott. Pp. 416. (London: 
Institute of Metals, 1932.) 31*. 6 d. 

The subject of corrosion, in one form or another, 
occupies a prominent place in this volume.. The 
Autumn lecture by Dr. Gough gives the moat 
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complete account yet available of corrosion-fatigue, 
an effect which is found more and more to be 
responsible for the failure of stressed parts in 
practice, as the conditions are more carefully 
studied. It is conoluded with much probability 
that stress as such is not an important factor ; it 
is rather strain which is important, especially in 
its effect on protective films. A further communi¬ 
cation by Gough and Sopwith shows that atmo¬ 
spheric air must be regarded as a corrosive agent 
in fatigue tests on most metals, so that the standard 
of reference should not be the fatigue limit in air 
but in vacuo. Other communications deal with 
accelerated and prolonged corrosion tests and with 
the artificial production of green patina on copper, 
an example of corrosion deliberately produced and 
controlled. The electrolytic production of a 
coating of basic sulphate is found to give the best 
results. 

The technical side of the manufacture of non- 
ferrous metals is represented by papers on moulds 
for strip casting and on hot-rolling, whilst labora¬ 
tory experiments on the removal of gases from 
molten metals have an important practical bearing. 

The abstracts published by the Institute being 
now confined to a separate volume, the present 
volume is composed entirely of original com¬ 
munications. 

Constitution-Types in Delinquency: Practical 
Applications and Bio-physiological Foundations 
of Kretschmer's Types . By Dr. W. A. Willemse. 
(International Library of Psychology, Philo¬ 
sophy and Scientific Method.) Pp. viii-f 206H 32 
plates. (London : Kegan Paul and Co., Ltd., 
1932.) 15s, net. 

Dr. Willemse is lecturer in psychology in the 
University of Pretoria. He discusses the relation 
of delinquency to types of constitution, basing 
his ideas on Kretschmer’s well-known work ; the 
reviewer prefers the division into leptosome, 
pyknic, and athletic. One of the most interesting 
chapters in the book is the author’s discussion of 
other typological studies, particularly with those 
of Jaensch with his “B” and “T” types which 
correspond roughly with the cyclothymes and 
schizothymes of Kretschmer, He points out the 
similarity between the athletic type of delinquent 
and the epileptic personality. Athletics are very 
subject to outbursts of anger and aggressiveness, 
which outbursts would appear in some way to be 
associated with the adrenal cortex, and according 
to Berman, also with the pituitary and male 
interstitial glands. The notorious Kiirten, 
judging from his photograph, belongs to the 
athletic type of criminal; he was a typical 
epileptoid. The subjects of this study were boys 
between the ages of 10$ and 21$ years, and were 
confined in the Junior Adult Reformatory at 
Tokai, and at Houtpoort. 

Altogether this book is most readable and 
introduces us to a very interesting point of view 
towards crime and the criminal. 
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Co-operation in Marketing Dairy Products. Part I: 
Aims and Agencies; Part II: Price Plans, 
By R, W. Bartlett. Pp. x + 299. (Springfield, 
Ill. and Baltimore, Md. : Charles C. Thomas; 
London : Baillifcre, Tindall and Cox, 1931.) 
2D. net. 

The bent of the American mind is towards a 
greater degree of systematisation than is evident 
in Great Britain ; if an American can reduce any¬ 
thing whatsoever to rule and line, tabulation and 
percentages, he is entirely in his element. The 
present work conveys this impression very 
strongly, but there is no doubt that the author 
educes strong arguments in favour of co-operative 
action regarding dairy-products marketing, whether 
in the form of fluid milk and cream, or the many 
manufactured processes. The name “Piggly Wiggly 
Stores” (p. 52) is entirely trans-Atlantic, nor need 
English people wish to rival such nomenclature. 

Before co-operation could reach its present 
position, many difficulties had to be encountered 
and overcome ; and though there may be room 
for improvement, the advance in this direction 
made by the United States is notable. The many 
charts, tables, graphs and diagrams aid in the 
elucidation of an already lucid text. The health 
programme of the National Dairy Council (pp. 
104^105) is worthy of the closest attention. Whilst 
the care exercised in the preparation of the text 
is manifest, it may be recommended that in a 
future edition greater attention shall be devoted 
to exact and orderly arrangement of the index. 

Talking Pictures and Acoustics . By C. M. R. 
Balbi. Pp. ix-M26. (London: The Electrical 
Beview , 1931.) Is. fid. 

Such an up-to-date subject certainly calls for an 
up-to-date exposition, and this is provided by 
Mr. Balbi’s treatise, which is lucidly introduced 
by Sir Oliver Lodge. 

In a series of nine chapters are sketched out the 
various points; and so far as a general reader 
may be expected to grapple with highly technical 
terms, the subject is brought within such reader’s 
ken. For the scientific workers in filming, the 
book should be full of suggestiveness. It is satis¬ 
factory to note that the fear that deaf people’s 
chief source of entertainment (the moving picture) 
would be shelved in the near future by reason 
of the introduction of the ‘talkie*, is disproved, 
as “by by-passing some of the electrical energy 
through a special form of receiver, the audibility 
afforded can in general be restored to 100 per cent”. 

One chapter deals with varieties of recording 
apparatus, and the next considers the various 
systems of talking apparatus; the accompani¬ 
ment of clear diagrams and of other illustrations 
to a well-selected phraseology proves sufficiently 
attractive. Chaps, v and vi are more directly 
concerned with the consideration of acoustical 
properties, and are followed by brief practical 
notes upon the provision of the ideal studio and 
the ideal auditorium. 
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Influence of the Pacific on the Circulation in the South-West Atlantic Ocean 

By A. J. Clowes, Scientific Staff, “Discovery” Committee 

F OR some time the ships of the “Discovery” through the Drake Passage on both sides of the 

Investigations have been accumulating hydro- Antarctic Convergence. Moreover, this flow is not 

graphic data in the South-West Atlantic in confined to the surface layer only but is con- 

connexion with whaling researoh, and it is con- tinuous to the very great depths of the Drake 

sidered that a preliminary acoount of some of the Passage. Thus no water of Atlantic origin passes 

principal features would be of interest. into the Pacific. Lack of space precludes the 

The surface water of this area is divided into reproduction of many diagrams, but the topo- 

two main types by two distinct convergence lines. graphical chart for the 600 deoibar surface in 

The more southern of these has been named the relation to the 3,000 decibar surface is given in 

Ocean Polar Front by Defant 1 and is called by us Fig. 1. The chart is constructed by making use of 

the Antarctic Convergence, while the more the observed densities at 72 stations of which the 

northern is called the sub-Tropical Convergence, greater part lie in the Scotia Sea, and gives the 

Both Defant and Wiist 1 base the 
position of the Antarctic Conver¬ 
gence on a chart of the surface 
currents by Moyer, who places it 
at approximately 50° S. between 
45° W. and 5° K., but between 
40° W. and 60° W. it is con¬ 
sidered that it forms the boundary 
between the Falkland and the 
Brazilian currents in about 40° S. 

Our intensive work in the South- 
West Atlantic shows, however, 
that this boundary is part of 
the sub-Tropical Convergence, and 
that the Antarctic Convergence is 
found in 58° 50' S. south of Cape 
Horn, and that it continues to 
the north-east, being found in 
49° 50' S, at 40° W. 

The waters of the South-West 
Atlantic may be summarised as con¬ 
sisting of a surface layer of either 
antarotio water (in the antarctic 
zone of the ocean) or of sub-antarc¬ 
tic water (in the sub-antarctic 
zone), below which is found an inter¬ 
mediate layer of relatively wanner 
and more saline water above 
the bottom layer, the Antarctic 
Bottom water. Wtist agrees with Merz that the 
intermediate layer of warmer and more saline 
water is of North Atlantic origin ; he also Btates ; 

“Just as Merz could traoe the last vestiges of this 
water (N. Atlantic Deep water) as far as about 
65° S. in the observations of Brenneoke, so in the 
east the 'Meteor's' observations place the 
furthermost limit at 56° S.” 

The Atlantic Ooean is separatedfrom the Pacific 
Ocean by the Drake Passage of approximately 
450 miles, between South America and the 
Northernmost point of Antarctica at Graham 
Land. The question arises, What influence has 
the Pacific on the circulation and oompositfon of 
the water in the South-West Atlantic t Wiist 
states that the influence of the Pacific Ooean is of 
secondary importance. However, our data quickly 
showed that there is a considerable eastward flow 



Pig. 1. The current* at 600 metres relative to the currents at 8,000 metres. The lines 
show the topography of the 600 deoibar surface relative to the 3,000 decibar surfisoe. 

stream lines of the ourrents at the level indicated, 
assuming the velocity at 3,000 metres is zero, or 
so small that it does not afiect the magnitude of 
ourrents at leaser depths. The level of 600 metres 
has been chosen because in the region of South 
Georgia the maximum temperature of the inter* 
mediate warm and more saline water oocurs at 
600 metres. 

It oan be seen from this chart that the water 
flows from the Paoific through the Drake Passage 
in a north-eastwards direction into the Atlantio, 
and oontinues northwards of South Georgia. The 
great bends of the dynamio isobaths in Fig. 1 
between South Georgia and the Falkland Islands, 
between the South Sandwioh Islands and South 
Georgia, and close to Graham Land are charac¬ 
teristic and permanent features and are related to 
the topography of the sea bottom, but several 
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details may be due to the circumstance that 
observations from different years and seasons have 
been combined. At the 2,000 metres level the 
water flows in the same direction as at 600 metres, 
but the velocities are much smaller. Thus the 
maximum velocity at 600 metres is about 32 
cm./sec, but at 2,000 metres it is about 8 cm./sec. 



Fio. 2. Vertical section of salinity and temperature along SO 9 W. 
from 67P S. to 4»° 8. 


Fig. 2 is the vertical section of salinity and 
temperature along long. 30° W. At Station 666, 
the water of temperature between 1 *99° and 1 *02° 
and salinity between 34*62 and 34*73 per mille 
would have originated in the North Atlantic 
according to the conception of Wust, whereas 
according to our view it came from the Pacific. 
It has been found by Heiland-Hansen that there 
is a very distinct relationship between temperature 
and salinity of sea water. Briefly, it may be stated 
that water masses possessing the same temperature 
and salinity have a common origin. Thus if we 
examine the graphs of the relationship between 
temperature and salinity for a station in the Drake 
Passage and one or two north of South Georgia, it 
will be possible to determine the correctness of our 
view of the water movements in this area. In 
Fig. 3 the temperature-salinity diagrams for depths 
below 100 metres have been drawn for three 
stations, Station 647 in the Drake Passage, and 
Stations 666 and 671 both north of South Georgia. 
The agreement between the curves for Stations 647 
and 666 is excellent, whereas there is a striking 
disagreement between the ourves for the two 
former stations and that for 671. Only at depths 
below 2,000 metres is the water at 666 similar to 
that at 671 below 3,500 metres, thus showing the 


common influence of the Antarctic Bottom water 
from the Weddell Sea at both stations. 

Thus the temperature-salinity diagrams agree 
with the topographioal charts that the warm, 
more saline intermediate layer in the South-West 
Atlantic originates in the Pacific. It is only north 
of 46° S. that the deep water shows a southerly 
component and is of Atlantic origin ; south of 
46° 8. it is of Paoific origin as far as about 55° S., 
where the influence of the , Weddell Sea is pre¬ 
dominant. 

On the basis of the sections through the Drake 
Passage, it is possible to compute the total volume 
of water which flows from the Pacific to the 
Atlantic, assuming that the velocity is zero at & 
depth of 3,500 metres. Using data from two 
different years, 1929 and 1930, one finds nearly 
the same values, namely a transport of about 110 
million cubic metres a second. This transport is 
more than four times as great as the total flow of 
water through the Strait of Florida. Considering 
water of a salinity of more than 34 -65 per mille 
as Pacific deep water, one finds that more than 
one third of the water which flows through the 
Drake Passage is of this type, apd it is evident 
that such a tremendous inflow of Pacific deep 
water to the Atlantic must have an appreciable 
influence on the character of the water masses in 
the southern part of the western Atlantic. There 
it is met with as an intermediate layer between 
the light surface water and the heavy Antarctic 
Bottom water. 

In conclusion, it is of interest to consider the 
circulation of the Southern Ocean as a whole. All 
around the antarctic continent there exists one 
continuous current, flowing from west to east. 
Within the upper layer of this current one can 



discriminate between two typically different water 
masses, the antarctic water, and the sub-antarctio 
water of the west wind drift. These two water 
masses are separated by a boundary surface which; 
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at sea level ia recognized as the line of Antarctic 
Convergence. To the south of the broad easterly 
current a series of whirls are probably formed. 
These circular movements, of which the greatest 
is found in the Weddell Sea, are stationary and 
dependent upon the topographic features of the 
bottom of the sea, and of the coast line of the 
antarctic continent. In the regions of these whirls 
the places have to be sought where the Antarctic 
Bottom water is formed. To the north of the 
easterly current one finds the sub-Tropical Con¬ 
vergence representing the boundary between the 
warm and saline water from the Atlantic or Indian 
Oceans and the sub-antarctic water. Along this 
boundary surface, whirls are probably also de¬ 
veloped, hut these are not stationary but represent 
travelling disturbances which uphold processes of 
mixing. Through this mixing, the character of the 


eastward-flowing water slowly changes. The water 
in 65° S. and approximately 28° W., which Merz 
and Wust have considered as being of Atlantic 
origin, belongs according to our view to the great 
whirl of the Weddell Sea, whioh, however, repre¬ 
sents a closed system to the south of the current 
from the Pacific, and therefore the warm and saline 
intermediate water of the Weddell Sea is for the 
most part of Pacifio and not of Atlantic origin. 
The so-called Indian Ocean intermediate warm and 
saline water found in the southern part of the 
Weddell Sea is no doubt typioal water of the 
circumpolar system. 

I have had the advantage of discussing these 
results with Dr, H. U, Sverdrup, to whom I wish 
to express my grateful thanks. 

* Tkfant, Z. Oesell. Erdkundc, Berlin, 1026. 

■ Wttst, ibid., p. 500, et $sq. 


Helium Liquefaction Plant at the Clarendon Laboratory, Oxford 
By Prof. F. A. LiNDEMAjra, f.r.s., and T. C. Keeley 


T HE main properties of liquid helium have 
been familiar to men of science for a great 
many years. The only object therefore in liquefying 
it is in order to cool other substances the char¬ 
acteristics of which it is desired to study in the 
neighbourhood of the absolute zero. It has long 
been known that the heat capacity of solids 
becomes extremely small at low temperatures. 
Thus the latent heat of evaporation of 20 mgm. 
of liquid helium is sufficient to cool 60 gm. of 
copper from the temperature to be attained with 
liquid hydrogen boiling under a reduced pressure 
to the boiling point of helium. 

It is easy to design apparatus so that the 
substanoes the properties of which at low tem¬ 
peratures are under investigation, are cooled to 
the temperature of the surrounding liquid or solid 
helium and maintained at this temperature with 
a minimum of waste. It seemed preferable, there¬ 
fore, to insfcal a small inexpensive apparatus 
requiring comparatively little liquid hydrogen, 
which can therefore be operated frequently or 
duplicated at comparatively small cost, rather 
than to indulge in a plant designed to produce 
liquid helium in large quantities. In any event, 
the financial resources available would have 
imposed this ohoioe, even had the alternative 
procedure been considered desirable. 

The apparatus whioh has been installed at 
Oxford is of a type developed by Prof, Simon and 
Dr. Mendelssohn in Berlin and Breslau. Two 
ooncentrio cylinders capable of withstanding a 
pressure of some 150 atmospheres surround the 
space in which the substance under investigation 
is placed. Helium under a pressure of about 100 
atmospheres is introduced into the Bpaoe between 
the cylinders. The upper part of the annular 
space between the cylinders is separated from the 
lower, in which the helium is compressed, by a 
metal sheet, thtis forming a small metal container 


which is joined by a spiral of thin copper tubing 
to a source of pure hydrogen. The whole is held 
in position on a German silver tube in the centre 
of a larger metal vessel containing hydrogen or 
helium gas at low pressure which can be evacuated 
by means of a mercury vapour pump. This outer 
vessel together with the copper spirals through 
which the hydrogen apd helium are introduced is 
immersed in a Dewar flask containing liquid 
hydrogen. 

When temperature equilibrium has been 
attained, hydrogen is introduced into the top 
vessel under a pressure of two or three atmospheres. 
Passing through the copper spirals, this liquefies 
owing to the excess pressure and runs down into 
the metal container over the double-walled helium 
cylinder. A tap to the mercury vapour pump is 
now turned on and a high vacuum produoed in 
the metal box, so that the helium container with 
its superposed pot of liquid hydrogen is thermally 
insulated save for the necessary connecting tubes. 

The yield of liquid helium is improved if the 
compressed helium is further cooled by boiling the 
hydrogen in the inner container under reduced 
pressure. If the helium is now allowed to expand, 
about half of it liquefies and the central spaee 
with the experimental substances it contains iB 
cooled to the temperature of the surrounding 
helium. By evaouating the space above the liquid, 
that ia, causing it to boil under reduced pressure, 
one can, of course, reduce the temperature to 
within one or two degrees of the absolute zero. 

In the apparatus used at Oxford the helium 
lasts for about : an hour and a half. If the experi¬ 
ment is not finished in this time, one can repeat 
the process in a few minutes at very small cost 
in liquid hydrogen. The helium expands into a 
rubber bag and is recompressed into a cylinder 
so that very little gas is lost. The temperature 
during the experiment can be observed on a large- 
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scale manometer connected through a fine tube 
to a small vessel containing helium in the lique¬ 
faction space. The apparatus cost approximately 
£30. Since there is no need to recompress the 
helium rapidly, a small cheap compressor is 
sufficient. 

The liquid hydrogen required is produced in a 

f lant of the standard pattern designed in the 
hysico-Chemical Institute in Berlin which has 
been in use at Oxford for some years now without 
giving any trouble. Impurities in the hydrogen 
are condensed by a preliminary expansion and 
continuously removed by a slow stream of hydro- j 
gen. With a compressor capable of dealing with 
ten cubic metres of free gas an hour and an 
expenditure of approximately 1 -4 litres of liquid 
nitrogen per litre of liquid hydrogen, this plant 
roduces some 2\ litres of liquid hydrogen per 
our. Liquefier and compressor together cost 
approximately £350, 

The liquid hydrogen is stored in pyrex Dewar 
flasks silvered and exhausted in the laboratory. 
As their efficiency equalled that claimed for the 
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more complicated double vessels developed by 
Prof. Kapitza, they have been retained. 

If low temperature work expands and a large 
number of experiments are in hand simultaneously, 
it may be necessary to consider the use of the 
continuous Linde process of liquefaction. In view 
of the cost of the gas and the precautions necessary 
for its recovery, its distribution involves consider¬ 
able inconvenience, which for the time being are 
i scarcely worth facing. The mere liquefaction, of 
course, offers no difficulties and there is little doubt 
that the Berlin typo of apparatus, which is already 
in use in many laboratories, will prove as service¬ 
able and efficient as the hydrogen liquefier, should 
it ever be necessary to change over to this system. 

Finally, a word of thanks is due to Dr. 
Mendelssohn, who kindly brought the liquefier over 
from Breslau and placed all his knowledge and 
experience unreservodly at the disposal of the 
department. But for this, it would scarcely have 
been possible to obtain, without hitch or trouble, 
liquid helium within one week of the arrival of 
the apparatus in Oxford. 


Metrology by Light Waves at the National Physical Laboratory* 


I N 1923 the International Committee of Weights 
and Measures accepted the eventual use of a 
wave-length of light as the ultimate standard of 
length. Already in the previous year the Board 
of Trade had recognised the need of replacing 
the existing Imperial standard yard by a standard 
more in accord with modern requirements. For 
these reasons it was decided that the National 
Physical Laboratory should establish means of 
realising a wave-length standard of length and 
with it determine the length of the Imperial 
standard yard in terms of that wave-length. 

The paper cited below, by Messrs. J. E. Soars, Jr., 
and H. Barrell, gives an account of the apparatus 
and methods which complete the first stage of this 
programme. 

The new apparatus is of the type used by 
Benoit, Fabry and Perot, but is distinguished 
from the two previously existing instruments of 
this typo in very many features of design. The 
more important new characteristics of the appara¬ 
tus result from two radical departures from what 
was aimed at in the earlier instruments. 

In the first place, Benoit, Fabry and Perot 
compared their optically determined metre etalon 
with a line standard by the usual methods of 
microscope observations, with the aid of fine 
lines scribed on the polished edges of the terminal 
glass plates of the metro etalon ; the prototype 
metre being a line standard, such procedure was 
unavoidable at some stage of the work. In contra¬ 
distinction to this, the apparatus at the National 
Physical Laboratory derives the length of an end 
standard directly from the length of the metre 

EeUtlonahip Between 
Standards of Length”, 
Roy. Star., A, voj. 231, 


* “A New Apparatus for Determining the 
Wave-Lengths of Light and the Fundamental 
b f J. X. Seam andH. Barrell, Tram. 
pp. 7&-14&. S«pt. 10, 1032. 


etalon by optical interference, the ends of the 
etalon being polished parallel to a high optical 
precision by the Pitter Gauge and Precision Tool 
Co. of Woolwich by a technique worked out at 
the Laboratory in 1920. This procedure avoids 
one of the most difficult steps in the earlier work— 
the correlation of the positions of the reflecting 
surfaces of the metre etalon with those of the 
graduation lines. 

Secondly, the new apparatus is so designed that 
measurements may be made either in air under 
controlled conditions, or in vacuum, and it thus 
makes possible new determinations of the refractive 
index of the air under various atmospheric con¬ 
ditions, which in any event will be needed before 
a wave-length definition of unit of length can be 
finally adopted for measurements of the highest 
precision. Measurements of this kind involve the 
observation of such variable factors as temperature, 
barometrio pressure, humidity and possibly even 
carbon dioxide content of the air, and there are 
disagreements among the published values of the 
effects of these factors on the refractive index of 
the air. 

It may be also noted here that the separation 
of the plates in the etalon which is used for the 
initial measurement has been increased from the 
1/16 m. used in the two earlier instruments to 
1/12 m., thereby leading to a greater relative 
accuracy in the basic measurement. 

Although the above-mentioned new features of 
design are in principle the most important, those 
interested in the design of instruments will perhaps 
derive most pleasure in considering other details. 
The apparatus is characterised by a full envisage* 
ment of what functions were to be carried out and 
an adequate provision of means for their convenient 
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And certain execution : one gets the impression 
that in using the apparatus there will bo no need 
for successive trials in order that an essential 
adjustment or observation may be secured. Two 
examples of this must suffice. 

One of the difficulties in theconstructionof etalons 
for such an apparatus is in securing that the 
lengths are exact multiples of the shortest one. 
Instead of relying on trial and error polishing of 
the ends, the etalons at the National Physical 
Laboratory are adjusted by four strain wires 
symmetrically disposed around the otalon, by 
means of which changes in length of any etalon 
of so much as 1 part of 25,000 can with certainty 
be produced without exceeding the elastic limit 
of the strain wires. 


Again, not only must the supporting mech¬ 
anism of the longest etalon be capable of the 
very accurate parallel displacements which are 
necessary, but such displacements must also 
bo made with certainty and convenience and with¬ 
out varying the distribution of load on the support¬ 
ing pillar and so forth. The means whereby this mani¬ 
pulation is secured are worthy of special attention. 

It is a matter for great satisfaction that the 
Board of Trade together with the National Physical 
Laboratory decided to place metrology in the 
British Empire on a wave-length basis; and the 
designers and the workshop personnel of the 
National Physical Laboratory are to be congratu¬ 
lated on the successful completion of the first part 
of the programme. 


Obituary 


Lieut.-Col. J. Stephenson, c.i.e., f.r.s. 


W E regret to announce the death, which 
occurred in Ixmdon on February 2, of 
Lieut.-Col. John Stephenson. He was born in 
1871 at Padiham, Lancashire, and was educated 
at the Burnley Grammar School and the Uni¬ 
versity of Manchester, where he had a distin¬ 
guished career aH a student in science and in 
medicine. After graduating, he acted as house- 
surgeon in the Manchester Royal Infirmary and in 
the London Hospital for Diseases of the Chest. 
In 1895 he was appointed to the Indian Medical 
Service and for the next five years was on military 
duty, including service in the North West Frontier 
Expedition of 1897. During the following years he 
was on plague duty and held various appointments 
as civil surgeon in the Punjab until in 1906 he 
became professor of biology in Government College, 
Lahore, of which he was appointed principal in 
1912. 

In Manchester, Stephenson had studied zoology 
for two years under the stimulating influence of 
Prof. Milnes Marshall, and with this foundation 
he instituted in Lahore instruction in the subject 
which reached a high standard and within a few 
years resulted in a productive school of zoology. 
Several of the students from his laboratories, 
whom he inspired with his own ideals of critical 
work and with the need for the investigation of 
the fauna of their country, are now holding 
influential zoological posts in India and have 
published important papers on their researches. 
His tenure of office in Lahore was marked by 
oonspiouous success as a teacher and by high 
administrative qualities, and his quiet, effective 
personality left a deep and lasting impression on 
his students. 

Stephenson resigned his post in Lahore in 1920 
and I was fortunate in being able to attract him 
to the University of Edinburgh, in which he was 
appointed lecturer in zoology, to share in conduct¬ 
ing the courses on invertebrates for senior students. 
His teaching was clear and concise, with a wide 
scientific outlook, and he was unsparing in giving 


help and encouragement, especially to those who 
were reading for honours in zoology. In Lahore, 
immediately after taking up his duties, Stephenson 
began investigations on the aquatic oligochsetes of 
the Punjab and during the next ten years published 
a series of papers on these worms. His interests 
then widened to the oligochaetes in general and 
he examined numerous collections from various 
parts of India. These studies were continued with 
great assiduity in Edinburgh and in 1922 he pub¬ 
lished the important volume on the oligoeiuetes 
in “The Fauna of British India” and became 
recognised as one of the two chief authorities on 
the order. Before he resigned his lectureship in 
Edinburgh in 1929, he completed the masterly 
monograph on the Oligocheeta which was pub¬ 
lished early in 1930 by the Clarendon Press. 
Stephenson's mastery of the structure and classi¬ 
fication of oligochsetes, his extensive knowledge of 
the literature and his flair for conciseness and 
clearness in presenting facts and conclusions, 
enabled him to produce a monograph of excep¬ 
tional merit which oontains also conclusions of 
general interest; for example, on the bearing of 
the known facts of geographical distribution on 
the former existence of a more extensive antaretio 
continent and of Indo-Australian and other land- 
i convergence and on polyphyly. 
was appointed in 1928 editor of ‘The 
ritish India” in succession to the late 
Sir Arthur Shipley. 

On leaving Edinburgh in November, 1929, 
Stephenson went to reside in London and con¬ 
tinued his investigations on oligochaetes as 
an unofficial worker in the Natural History 
Museum until about two months ago. Two 
years ago he became zoological secretary of 
the Linnean Society and took an active part 
in its affairs, 

Stephenson was the author during the last 
twenty-seven years of numerous papers on Oligo- 
ohteta. His contributions to the advancement of 
knowledge were recognised by the award in 1920 
of the Keith Medal of the Royal Society ©£ 


bridges, o: 
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Edinburgh and by his election in 1930 as a fellow 
of the Royal Society of London. 

Stephenson regarded as a recreation his studies, 
which were carried out with his usual thorough¬ 
ness and care, in Persian and Arabic history and 
literature. He published the text, with translation, 
and with commentary or annotations, of two 
works, the second of which (Royal Asiatic Society, 
1928), the zoologioal section of the NuzhatuJ- 
Qulub (“Heart’s Delight”) was compiled by a 
Persian author about the year 1340 and gave a 
conspectus of zoological science of the time. 

Col. Stephenson was held in high esteem as a 
sincere and loyal friend, for hiR sound judgment 
and for his readiness to help in all matters relating 
to the advancement of zoology in Great Britain 
and in India. His many friends will feel a deep 
sense of personal bereavement and will extend 
their sincere sympathy to Mrs. Stephenson. 

J. H. Ashworth. 


Dr. John Thomas 

John Thomas was born at Harlech in 1886 and 
died at hiH home at Wilmslow, Cheshire, on 
January 18, 1933. He obtained a scholarship at 
Barmouth County School as a boy and afterwards 
became a science student at University College, 
Aberystwyth; he entered at Trinity College, 
Cambridge, in 1908 with an 1851 Exhibition and, 
after taking his degree in 1910, was awarded a 
post-graduate research exhibition by the College. 

Thomas soon showed notable talents as an 
organic chemist and published several papers on 
this subject while at Aberystwyth and Cambridge. 
In 1911 he joined the aeronautical section of the 
National Physical Laboratory as a research 
chemist and in the following year took up a similar 
position on the staff of the Nobel Explosives Co. 
at Ardeer. While at Ardeer he distinguished him¬ 
self by investigations on novel and delicate ex¬ 
plosive compounds which came into prominence 
during the War ; his original experimental work 
on these and other subjects gained for him the 
degree of D.Sc. of the University of Wales. 

In 1918, Thomas became chief chemist to the 
Solvay Dyes Co. which had just been founded by 
Mr. James Morton at Carlisle for the manufacture 
of fast dyes of the indanthrone group; these 
important essentials of the textile industry had 
not previously been made on a technical scale in 
'Great Britain. When the original company was 
reconstituted as Scottish Dyes, Ltd., Thomas was 
appointed a director and soon after, in 1923, 
became the managing director. The manufacture 
of the fast vat dyes involved the translation of a 
delicate laboratory technique into large scale 
practise and for this work Thomas, as a skilful 
experimenter gifted with marked originality and 
breadth of view, was eminently suited. During 
the succeeding years, Thomas's name was attached 
to numerous patents for the preparation of new 
and improved vat colours and, as a result, the 
great works which Dr. Morton established at 
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Grangemouth on the Firth of Forth, now oompetes 
on equal terms with the German and Swiss pro¬ 
ducers of vat dyes. Scottish Dyes, Ltd., was 
absorbed by the British Dyestuffs Corporation and 
Imperial Chemical Industries, Ltd., in 1926 ; in 
due course, Thomas became joint managing 
director of the Dyestuffs Group of the latter 
organisation and held this position until the end. 

Thomas was a master of his subject and com¬ 
bined with his experimental genius a fertility in 
expedient and an aptitude for organisation which 
are altogether rare ; he was a happy and charming 
personality and a delightful companion. By his 
untimely death at the age of forty-six yearH the 
chemical industry lies lost an outstanding figure 
and many of us have lost a very dear friend. 

W. J. P. 

Mr. C. M. Stuart 

Charles Maddock Stuart was a member 
of a large family with a remarkable record of 
strenuous endeavour combined with religious 
fervour and a roving disposition ; one of his brothers 
was Canon of Canterbury, the recently deceased 
Dean of Carlisle was another ; the late James Stuart, 
so well known at Cambridge, founder of the 
Mechanical School now the School of Engineering, 
was their cousin. J have briefly set out the family 
history, in an article in the February number of 
the Journal of Education , as an outstanding 
example of family heredity. 

Stuart was bom on September 25, 1857 ; he 
died on November 22, 1932. He was educated at 
Harrow and then entered St. John’s College, 
Cambridge, of which later on he was a fellow. He 
paid attention chiefly to chemistry and took a 
first in the Natural Science Tripos in 1880. He 
next studied with Fittig at Strasbourg. Returning 
to England, he was first a master at Clifton 
College, afterwards at Newcastle-under-Lyne under 
Kitchener; finally, in 1888, he became head¬ 
master of St. Dunstan’s College, Catford, B.E., 
then opened as a new school. He thus came into 
my neighbourhood and we were close friends from 
the beginning up to his death. My four sons were 
educated at the school. Prof. Andrade was one of 
his pupils ; Oscar Faber, the engineer-architect of 
the new buildings of the Bank of England, was 
another ; Mees and Sheppard, of photographio 
note, in connexion with the Kodak Co., were also 
trained at the school. The numbers rapidly roBe 
to five hundred and the school soon became far 
the best in the Metropolitan area, probably in the 
country. 

He was a keen mountaineer and a man of great 
physical vigour, as much at home with his boys at 
cricket and lacrosse as in the class rooms. He was 
an experimentalist from the beginning, greatly 
influenced by the exact training he had from 
Fittig. He is the only head-master I have known 
who acted as master of method throughout his 
school: every subject gained through his inapira- 
tion. His desire was to make his school suit 
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modem needs. Had the material at his disposal 
been of a higher mentality, he might have achieved 
startling results. In a brief note in the Times 
(Nov. 28,1932) I have ranked him above Sanderson 
of Oundle, who was trained as a theologian and as 
an engineer and first became known at the nearby 
school, Dulwich College, where he established an 
engineering department, the first of its kind. 
Comparing the manual work in the two schools, 
St. Dunstan’s was undoubtedly the better, without 
show and really disciplinary. Sanderson soon 
became a visionary and cultivated the spectacular : 
Stuart was to remain a reticent, unassuming Scot; 
he was almost a Cromwellian puritan in general 
outlook, without a trace of the cleric and yet a 
man of great moral force. He put his day school 
upon as high a moral and social level as that of 
any public boarding school: this was his groat 
work. He believed in the sympathetic constructive 
inspector but hated examinations in every shape 
and form ; he did not even accept them as necos- 
sary evils ; he saw that they made all progress 
in methods of teaching impossible. 

Schools of the type Stuart created are, I believe, 
the schools of the future. Men of his type will be 
the future head-masters, if they can be found and 
provided with propeV assistance. Unfortunately 
we have not yet discovered how to maintain a 
school when once established—comes a new head 
and it at once changes. We will not learn from 
one another; only those who cannot lead will 
follow a leader. H. E. A. 


We regret to announce the following deaths : 

Prof. Eugcn Bamberger, emeritus professor of 
general chemistry in the Tcohnische Hochschule 


at Zurich, who carded out numerous investigations, 
chiefly on aromatic and heterocyclic compounds, 
aged seventy-five years. 

Dr. Alfred Eichholz, C.B.E., chief medical 
inspector, Board of Education, on February 6, aged 
sixty-three years. 

Sir Frederic G. Hallett, O.B.E., formerly secre¬ 
tary of the Conjoint Examining Board of the 
Royal Colleges of Physicians and Surgeons, on 
February 5, aged seventy-two years. 

Dr. H. Theodor Holm, known for his work on 
arctic botany and on plant anatomy, on December 
20, aged seventy-eight years. 

Prof. E. H. Moore, emeritus professor of mathe¬ 
matics of the University of Chicago, president in 
1921 of Section A of the American Association, 
who was known for his work on the theory of 
numbers, on December 30, aged seventy years. 

Prof. A, H. Sayce, formerly professor of 
Assyriology in the University of Oxford, on 
February 4, aged eighty-seven years. 

Prof. Alfred Schaarschmidt, president of the 
Institute of Chemical Technology at the Technische 
Hochschule, Charlottenburg, who was specially 
interested in problems of nitration, aged forty- 
nine years. 

Sir William Taylor, K.B.E., regius professor of 
surgery at Trinity College, Dublin, president of 
the Royal Academy of Medicine, Ireland, since 
1927 and president of the Royal College of 
Surgeons, Ireland, in 1916, on January 29, aged 
sixty-one years. 


News and Views 


Award of the Duddell Medal of the jPhysical Society 
The council of the Physical Society has awarded 
the tenth Duddell medal to Prof. Wolfgang Gaede, 
direotor of the Physical Institute at Karlsruhe, and 
until recently professor of physics at the Technische 
Hochschule there. Prof. Gaede’s name will always be 
associated with the design and production of high 
vacuum pumps. Before 1905 the production of a 
vacuum beyond that attainable with a filter pump 
or piston pump was a tedious operation, carried out 
almost always with a mercury pump of the Toepler 
or Sprengel type. The remarkable thing about 
Gaedo’s investigations is not merely that at the age 
of twenty-seven he designed a rotary meroury pump 
which was simple, easy to work, and marked a great 
advance, but also that since then he has produced at 
intervals a number of vacuum pumps, each with a 
definite field of utility, and some of which are based 
on wholly new principles developed largely by Gaede 
himself. Thus the rotary mercury pump of 1905 (for 
many years the pump chiefly used in electric lamp 
manufacture) and the rotary oil pump of 1907 were 
followed in 1913 by the rotary box pump used as a 


backing pump for high vacuum pumps, and by the 
molecular air pump, which was the first of the really 
high-speed pumps. In 1915 came the mercury vapour 
diffusion pump, the forerunner of nearly all the high¬ 
speed vacuum pumps used to-day, whether employing 
oil or mercury vapour. Within the last ten years, 
Gaede has designed a family of pumps of several 
stages, incorporating both the high-vacuum and the 
fore-vacuum pump into a single unit. A recent out¬ 
standing development was the large single-stage 
diffusion pump designed by Gaede for work at 
Leyden on solid helium. This had the remarkable 
speed of several hundred litres per second at a 
pressure of 1/1000 mm. mercury. 

White and Black in Africa 

Some essential factors in the problems affecting 
the future of the white and black races in Africa 
were indicated by Mr. Frank H. Melland, formerly 
of the administrative service, of Northern Rhodesia, 
in a lecture on VWitchcraft in Africa" before the 
African Society on January 31, at which Lord 
Buxton was in the chair. Mr. Melland pointed out 
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that while the native visits the white man on a 
friendly basis and brings certain of his troubles to 
him, this does not apply to witchcraft, because the 
white man does not believe in it. The problem is 
to teach the black man to think ‘white’, just as we 
ourselves in many parte of Africa are trying to think 
‘black’. Hence Mr. Melland stressed the value as 
an educative influence of carefully selectod films of 
British life which should bo brought before the native. 
While it is porfectly obvious that as the conditions 
of life and hygiene in tropical Africa become better 
understood, the number of white settlers will increase, 
it is frequently overlooked that the black man is 
equally a permanent element in the future situation 
which must be taken into account. As Mr. Melland 
pointed out, he will not disappear as the red man 
in America or the Australian blackfellow have dis¬ 
appeared, nor will ho survive as an historical curiosity. 
The Bantu arc the most virile and persistent racial 
stook extant, and they outnumber the white man 
in the highlands of Africa by fourteen to one. Lord 
Buxton, judging from his own experience, thinks 
that the belief in witchcraft is by no means so strong 
as it was some years ago ; but taking this as 
Symptomatic of advance in other directions, progress 
must be slow. If it were not for difficulties of which 
there has been abundant evidence recently, it would 
seem scarcely necessary to urge the necessity for the 
scientific study of native ways of thought and institu¬ 
tions to ensure that progress in native development 
is in a direction which will permit of the two races 
living side by side in one community, as forecast 
by Mr. Melland. 

Aims of Anthropological Research 

Prop. Franz Boas of Columbia University, in his 
presidential address to tho American Association for 
the Advancement of Science at the meeting at 
Atlantic City in December last, made a survey of 
present-day methods of approach in anthropological 
research, which was remarkablo not only for the 
thoroughness with which it traversed the ground, 
but also for tho critical acumen which probed weak 
spots in the theories dominant at tho moment in the 
various schools of thought. He suggested caution 
in estimating the possibilities of formulating general 
laws. His final conclusion is that the study of ‘foreign 
cultures’ should enable us to see how many of our 
lines of behaviour, that we believe to be founded 
deep in human nature, are actually expressions of 
our culture and subject to modification with changing 
oulture. “By a study of the universality and variety 
of cultures,” he said, “anthropology may help us to 
shape tho future course of mankind.” Prof. Boas, 
holding that tho objective of anthropology is the 
attempt to understand the steps by which man lias 
come to bo what he is biologically, psychologically 
and culturally, also holds that its material must be 
historical in the widest sense of the term, and that 
in the argument for diffusion it is not a safe method 
to assume that all analogous cultural phenomena 
must be related. “It is necessary,” he says, “to 
demand in every case proof of the historical relation, 
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which should be the more rigid the less evidence 
there is of actual recent or early contact.” Prof. 
Boas’s address appears in full in Science for December 
30, pp. 605-613. 

Dr. John Roebuck, F.R.S., 1718-94 

We learn with interest that the tomb of Dr. J. 
Roebuck, one of the founders of the famous Carron 
Iron Works, Falkirk, has recently been restored. 
Roebuck was born in Sheffield in 1718 and after 
studying in Edinburgh took the degree of M.D. at 
Levdon. Returning homo, he practised in Birming¬ 
ham, but, becoming interested in practical chemistry, 
ho was successful in introducing the use of lead 
chambers into the manufacture of sulphuric acid. 
Tn 1759, with Samuel Garbett and William Cadell, 
he founded the Carron Company, tho first concern 
in Scotland to use coal for smelt mg iron and the 
first to use ironstone from the carboniferous formation 
of central Scotland. Roebuck was the friend of Watt, 
Boulton. Smoaton and Black, and was a fellow of 
tho Royal Societies of London and Edinburgh. Ho 
died in July 1794 at Bo’ness, near Grangemouth, 
and w T as buried in Carriden churchyard. His grave 
is surrounded by a low w y ull while at tho head of it 
is a marble tablet bearing a long inscription in Crook 
and Latin, referring to his studies in chemistry and 
metallurgy, which scienc-os “ho expounded and 
adapted to human needs with a wonderful fertility 
of genius and a high degree of painstaking labour”. 
Tho restoration of tho tomb has boon carried out 
by the descendants of Dr. Roebuck and the Carron 
Company. The Company, it may be added, bos 
published an interesting series of leaflets recalling 
some of the famous men who have been associated 
with the works. 

Lancaster Frankland Society 

At a meeting held in the Storey Institute, Lancas¬ 
ter, on January 18—the anniversary of tho birth of 
Sir Edward Frankland in 1825- a proposal was 
brought forward to form a society in Lancaster to 
perpetuate the memory of this great chemist. Prof. 
H. E. Armstrong, Frankland’s oldest living pupil, 
in the course of an interesting address, reported in 
the Lancaster Observer of January 20, lent his support 
to the proposal. Frankland, he said, went to Lancaster 
at a very early age and remained until 1845, attend¬ 
ing first a private school and afterwards the Royal 
Grammar School; a valuable part of his training 
was obtained also during his apprenticeship in a 
local druggist’s shop, for there he learnt to use his 
hands. Prof. Armstrong expressed the hope that the 
founders of the organisation would remember Frank¬ 
land not only as a chemist but also as a man of wide 
attainments, and that besides chemists they would 
include botanists, geologists, and particularly sani¬ 
tarians—for Frankland’s important work in giving 
Great Britain a pure water supply lay in association 
with sanitary science. In supporting the proposal, 
Dr. Shackleton Bailey mentioned various past 
pupils of the Royal Grammar School, Lancaster, 
who have achieved eminence in science, among them 
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being Sir Edward Frankland in chemistry, Sir 
Richard Owen in biology, Prof. Seward in botany, 
and Prof. Marr in geology. A letter of support was 
read from Prof. P. F. Frankland, Prof. Armstrong 
is to be president of the new society, which, it has 
been decided, shall be called the Lancaster Frankland 
Chemical Society. 

Biology's Message for Civilisation 
In an address to Sections D and F of the South 
Afrioan Association for the Advancement of Scienee 
in July 1932, Prof. H. B. Fantham, recently elected 
to the chair of zoology in McGill University, Montreal, 
essayed to interpret biology’s message for the plight 
of modern civilisation (South African J. Sci vol. 29, 
p. 533). Prof. Fantham regards the expenditure on 
education as excessive, and the subjects taught too 
many ; his own ideal list includes general elementary 
science (including biology), the languages of the 
country, reading, writing, arithmetic, economic and 
human geography, history, some cultural subject like 
singing, needlework and cookery for girls, drawing 
and woodwork for boys, moral principles, and per¬ 
haps simple drill, anything beyond those to bo paid 
for by the parents concerned. Elementary education 
alone should be free, for so-called free education is 
‘free* only to the parents diroctly concerned and not 
to the community. The mechanisation of the modem 
world is a disharmony, which is narrowing and 
starving human life. Doles are “perhaps the greatest 
biological mistake in the social organisation of the 
present age” ; relief should be made conditional on 
the giving of service. Generally, Prof. Fantham 
holds that there is too much administration, too 
much organisation, too many conferences and too 
much mechanisation, so that man’s environment has 
become too artificial, and the result of the disharmony 
is expressed in instability and unrest. Some sugges¬ 
tions made by the author are that government must 
be by paid business managers trained in science 
and administration; that production must be 
adjusted to demand and the scientific organisation 
of distribution; that wages should be judged by 
their purchasing power; that the movement back 
to the land should be encouraged ; that wars should 
oease and war debts be cancelled ; and that eugenic 
measures should be employed to cope with problems 
of over-population. 

The Language Difficulty and Scientific Progress 
During the course of a year we receive many 
journals, reports of congresses, and papers printed 
in languages which, it must be admitted, are 
unfamiliar to the majority of soientifio workers and 
sometimes in alphabets which add to the difficulties 
of interpretation. Fortunately, the custom is growing 
of adding to each paper a summary of its contents 
in English, French or German, but no summary 
oan ever replace, for a soientifio worker, the detail 
of the method and observations of the paper sum¬ 
marised, The relegating to comparative obscurity, 
on account of the language difficulty, of many papers 
of value is all against the progress of scientific know¬ 
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ledge, and it is for that reason that we venture to 
appeal again for an increased use, if not in whole 
at least in summary, of the languages which have 
come to be recognised as the general vehicle of 
scientific researches. The tendency of recent times 
was the subject of discussion at the fifteenth annual 
meeting of the American Society of Ichthyologists 
and Herpetologists in Washington, D.C., in May 1932, 
and the following resolution was passed unanimously : 
“Whereas, a large number of ichthyologists and 
herpetologists of countries using non-Latin alphabets 
are publishing their papers in the English language; 
therefore, be it resolved that the American ichthyolo¬ 
gists and herpetologists, through their Society, desire 
to thank their fellow scientists of other lands for 
publishing in English.” 

Use of the English Language 

At the Friday evening discourse at the Royal 
Institution on February 3, Dr. Cyril Norwood dis¬ 
cussed the use of the English language. Dr. Norwood 
directed attention to the particular dangers to 
present-day writers arising from the rapid wear and 
tear of words and phrases, and the decay of 
metaphors, and pointed out that these arise from, 
among other things, the excessive use of technical 
language which reduoes words to a system of symbols. 
Illustrations from the works of leader writers and. 
of men of science were given to show the kinds of 
error which are very frequent, and to illustrate 
methods of style which delay the reader’s appre¬ 
hension and defeat the writer’s object. The methods 
of Darwin, who was without natural gifts of style, 
but took infinite pains to render his writing clear 
and attractive, were examined and Dr. Norwood 
suggested that Darwin’s example could well be 
followed. A similar study of Huxley was made, 
and Dr. Norwood quoted a passage from his 
writings which he considers is a model of written 
English. 

Economic Value of Agricultural Science 

There must be few engaged in research who have 
not been called upon to justify the polioy of scientific 
examination of technioal problems in face of the 
apathy or distrust of the practical man. This is 
particularly so in the case of agriculture, in which it 
is still possible to continue by the use of traditional 
methods. Fortunately, the list of scientific achieve¬ 
ments which have given the cultivator vastly greater 
command over the forces of Nature is a long one; 
and the critic may be made to realise that practically 
the whole agricultural technique that was not pos¬ 
sessed by his grandfather is the direct outcome of 
soientifio research. In an address delivered to the 
Wellington Philosophical Society on October 20, 
Lord Bledisloe,* Governor General of New Zealand, 
very ably sets out the economio value of agricultural 
science. Addressing his remarks to the primary 
producer, Lord Bledisloe points out that only by 
fostering soientifio research and applying its results 
to practice can' a place be maintained in work}' 
markets, continually more congested and more exacting 
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in their requirements. Research, however, must 
be thorough, tested out in all its bearings, and put 
before farmers as a sound investment. Surveying the 
whole agricultural field, the leading achievements of 
agricultural research which have led to definite 
economic results are touched on, and even to those 
familiar with the subject the cumulative result is 
impressive. The problem of production has been 
solved. The famines predicted from time to time in 
the recent past are not likely to trouble us. The 
need for the future is to got into wider circulation the 
plenty which improved methods have secured. 

Gold and Silver Currencies 

In a recent publication (" ‘Standard Cold’ and 
Silver ; the Way out of the Crisis.” Pp. 88. Man¬ 
chester : Taylor Garnett Evans and Co., Ltd,, 
1932), Dr. Ernest Zucker advocates the devaluation 
of the world’s gold currencies by means of a one- 
third reduction in the gold content of the standard 
coins. He also advocates the introduction of silver 
OS a subsidiary currency to facilitate trade with the 
silver-using East. The effect of the first proposal, 
b0 argues, would be to raise the prices of raw materials 
and similar commodities by about half, since their 
prices are world prices based on gold. The purchasing 
power of wages and salaries, on the other hand, 
•would be reduced by about a third. In this way the 
disequilibrium between the prices of raw materials 
and manufactured products could bo removed, while 
inter-allied debts and reparations would be reduced 
by a third. Dr. Zuckor’s scheme, however, presents 
serious difficulties. First there is the practical 
problem of securing common action among creditor 
nations, especially the United States and France. 
Secondly, devaluation would not in itself re-adjust 
the maldistribution of gold. Creditor countries 
would continue to attract the world’s gold and if 
they persisted in high tariff policies, it would 
still be difficult for debtor countries to make 
payments, or for the volume of world trade to 
be increased. 

Dotty Mail Ideal Home Exhibition 

The Daily Mail Ideal Home Exhibition will be 
open at Olympia, London, W., on March 29-April 29 
According to advance information recent develop¬ 
ments in illumination will be utilised to create in 
the Grand Hall of Olympia, a ‘Rainbow City’. The 
colours of a great rainbow, appearing from among 
'clouds of depression', will bo produced by a gigantic 
scheme of neon lighting, and the eye will travel back 
over a hall in rainbow hues to 'the sun of prosperity’. 
Scientific workers will be attracted by a scries of 
“Rooms of the Scientists" on the first floor of the 
Empire Hall, where we are promised representations 
of the surroundings in which Newton, Faraday, 
Marconi and others carried on their investigations. 
A section of the Exhibition will be devoted to the 
home cinema, while close by will be the telephone 

J xhibit of the General Post Office. Modem sanitation, 
eating and refrigeration apparatus, lighting schemes, 
general house equipment and labour-saving devices 


—indeed, everything for home service, comfort and 
recreation—are other and more usual features of the 
annual exhibition. 

Land Utilisation Maps 

The Land Utilisation Survey has produced 
through the Ordnance Survey two one-inch sheets 
embodying some results of its work. These are 
sheets 114, covering the area to the south-west of 
London, and 142, showing the Isle of Wight, Ports¬ 
mouth and tho southern part of the New Forest. 
They arc published at 4*. each and the sheet lines 
are the same as those of the popular ‘one-inch’ 
maps. Results are reduced from tho original 'six- 
inch’ survey and printed in six colours over the 
topographical detail and contours of the original 
ordnance sheets—on which the rivers appear in 
blue. Dark green shows forest and woodland, light 
green meadowland and permanent pasture, brown 
arable or tilled land, including grass grown in rotation 
and land lying fallow at the time of survey, yellow 
heathland, moorland, common and rough hill pasture 
and purple garden allotments and orchards. Land 
that is agriculturally unproductive, including built- 
over land, quarries, yards and roads is shown in 
red. Private parks and golf courses have been 
divided according to the use made of the land for 
grazing or other purposes. The maps are beautifully 
produced and give a striking picture of the uses to 
which land in Great Britain is put and should prove 
invaluable for many purposes. Jt is hoped to 
publish further sheets in course of time. 

Dried Poultry Manure 

Thk possibility of making better use of poultry 
manure is receiving considerable attention at the 
present time and in the Journal of the Ministry of 
Agriculture (vol. 39, p. 656) R. Sayce and F. Hanley 
give an interesting account of tho production of kiln- 
dried poultry manure. Tho kiln, which is very 
similar to that used in makings, is a ventilated brick 
building with a corrugated asbestos roof which is 
lined with asbestos sheeting. It is heated with an 
ordinary coke furnace and a system of flues. After 
a preliminary drying in the air for about two days, 
the manure is spread on the kiln floor to a depth of 
7-8 in., being turned occasionally during treatment. 
The time required for the drying process depends 
on the state of the material, its depth on the floor, 
weather and othor conditions, but 48 hours should 
be sufficient for average material 6-7 in. deep, the 
maximum temperature during the process usually 
approaching 300° F. Four tons of manure may 
conveniently be treated at a time and will yield 
approximately two tons of dried material, which 
should not contain more than 7-10 per cent moisture 
if it is to store satisfactorily. Some loss of nitrogen 
during the drying is unavoidable, but analyses show 
that the final composition of the poultry manure 
closely resembles that of other organic fertilisers, 
which sell at £3 10s.-£5 a ton, at present in con¬ 
siderable demand in market gardening districts. In 
addition, the constituents are present in a readily 
available form. 
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Forest Products Research in the United States 
The valuable research work which has been 
carried out at the Forest Products Laboratory of the 
United States Forest Service, which is situated 
at Madison, Wis., is well known. According to 
Science Service, Washington, D.C„ many difficulties 
are encountered in seasoning wood, and a treat¬ 
ment is being sought which will prevent, or greatly 
reduce, shrinking and swelling, thus removing 
one of wood’s principal disadvantages. Fire- 
retardant treatment is under investigation and 
several combinations of chemicals are said to give 
promise of practical results. Great improvements 
in the manufacture, preparation and use of glues 
have been made in the last decade. Experiments 
which are being undertaken appear to show that 
plastic compounds from chipped wood or pulp 
fibres have possibilities of competing with other 
products for panels, tiles, mouldings and other 
articles, a development which the lover of the 
genuine articlo will not regard with great pleasure. 
Some other problems awaiting solution aro forecast 
by Mr. Arthur Koehler, the officor in charge of sylvi¬ 
cultural relations at the Forest Products Laboratory. 
For example, joints and joint fastenings, now the 
weakest part of wooden structures, require improve¬ 
ment. It is hold that wood could be made more 
attractive by colouring with transparent dyes or 
treatment with gases, such as ammonia, increasing 
lustre by transparent coatings, or treatment of wood 
itself. On the subject of wood working machinery 
scientific study is required as, for example, the 
development of a planer which would leave no marks, 
thus eliminating sanding and raised grain troubles. 

Meteorological Records of Southport 

Few towns possess such accurate and long meteoro¬ 
logical records as Southport. This is largely due to the 
late Mr. Joseph Baxendell, whose work has been 
carried on and extended by his son, for many 
years meteorologist to the Southport Corpora¬ 
tion. Each year’s records are summarised and dis¬ 
cussed in an annual report ; the report for the 
year 1931 has recently been published. There is 
a number of tables in these reports which differ in 
form from any of those appearing in the annual 
summaries of the Meteorological Office, and these 
add greatly to the value of the series. Among them 
may be mentioned those showing rainfall with 
different wind directions, diurnal variation of the 
duration of sunshine (totals for each hour of the day 
for each month) and mean level of subsoil water. 
This last table is a particularly interesting one. It 
has been maintained for forty *nine years, first of all 
by the late Mr. J. Baxendell at a private house in 
Liverpool Road* Birkdale, and later at 34 Kent 
Road, Birkdale, by Mr. James France and his wife. 
The reoord unfortunately ends at the close of the 
year under review, but alongside the last set of 
monthly figures appears similar information for the 
recently established meteorological station at Bedford 
Hoad Park, which is in the same part of Southport. 
To those not very familiar with this subject these 


199 


single year’s observations are not without interest, as 
they show differences of response to the meteorological 
conditions in spite of the proximity of the two wells 
used for making the measurements. June 1931 was 
very wet at Southport—5*99 Inches of rain fell at 
Bedford Road Park—and the mean level of water 
in the shallower well at the older site rose in June 
almost to its February value, which was by no means 
the case at the other deeper well. The last six 
months of 1931 yielded altogether substantially more 
than the normal rainfall, but the average level of 
the shallower well almost returned to its normal 
value. 

Electrification of the Swedish State Railways 

The primary object of electrifying the State 
railways in Sweden was to make them independent 
of foreign fuel. In 1920, when the project was first 
considered, the probable future price of locomotive 
coal was considered to be about £8 per ton. To make 
a more accurate estimate, local and English experts 
were consulted and they considered that the price 
would not fall below £2 15s. per ton. In spite of 
these estimates, the price of coal has continued to 
fall. In 1923 it was less than £2 per ton, it then 
fluctuated for several years about £1 per ton and it 
was only 16*. a ton in 1931. These fluctuations in 
the prioe of coal make it difficult to estimate the 
economy effected by electrification. At present, two 
sections of the Swedish State Railways are in elec¬ 
trical operation ; the Ore railway in the north (280 
route miles) and the Stockholm-Gdteborg lino (285 
route miles). The electrification has increased the 
carrying capacity of the Ore railway by about fifty 
per cent and the average speed of the trains has been 
doubled. In a paper on the Swedish railways read 
to the Institution of Electrical Engineers on January 
5, Mr. Ofvorholm pointed out that the results on the 
Ore railway would have been more satisfactory if 
the existing station arrangements had been altered 
so as to allow longer trains to be employed. Con¬ 
siderable ox tensions of the system are being under¬ 
taken. By the end of the present year, 1,680 route 
miles of the State railways will be electrified. This 
corresponds to about forty per cent of the complete 
railway system. Several difficulties were experienced 
when electrification was first adopted. The dis¬ 
turbance on the telephone lines was obviated by 
suitably arranging the suspending wires of the power 
lines, By taking the power for the railway operation 
from the national distribution system, considerable 
economies were effected. The project of connecting 
the Swedish and Norwegian railways by a new 
bridge at Svinesund is being considered. 

Andaman and Nicobar Islands 

The publication of the census report on the 
Andaman and Nicobar Islands (Census of India, 
1931 : vol. 2. Calcutta : Central Publication 
Branch ; 7a. 6d.) has given an opportunity for the pro¬ 
duction of a valuable monograph on the aborigines 
of these islands, the cultural anthropology of the 
Nicobar natives and various reports on the forests. 
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agriculture and trade. Most of these reports are by 
Mr. C. J. Bonington, but several other writers have 
collaborated in the work. The Andaman population 
of 19,000 shows an increase, but this increase is 
solely in the convict and other immigrant population. 
The aborigines have fallen in number to 460 com¬ 
pared with 786 ten years ago, 1,317 in 1911, and 
nearly 5,000 when contact with an introduced 
population began in 1858. There seems to be little 
hope of these races surviving. On the other hand, 
in the Nioobars, where there has boon little disturb¬ 
ance with the natives or their tribal systems, the 
aboriginal population shows a steady increase during 
the last thirty years and is now nearly 10,000. The 
figures in several of the islands are based on estimates 
but there is no reason to doubt their accuracy. 

Sterility in Domesticated Animals 

A useful bulletin lias been issued from the 
Imperial Bureau of Animal Genetios, Edinburgh, 
(2a. 0d.), on the physiological and genetical aspects 
of sterility in domesticated animals. It is written 
by Dr. William Orr and Dr. F. Fraser Darling, and 
a full bibliography, propared by Miss M. V. Cytovich, 
■7 is appended. Successive sections deal with physio¬ 
logical aberrations in the reproductive system, the 
nutritional aspects of sterility, and types of sterility 
referable to genetical causes. This will be of service 
not only to all those engaged in practical animal 
breeding but also to those engaged in research on 
the physiological or genetical aspects of animal 
sterility. 

Centenary of Sir John Kirk 

In connexion with the centenary on December 19 
of Sir John Kirk (see Nature, 130, 920, Dec. 17, 
1932), a portrait of Kirk was unveiled at the Zanzibar 
Museum, Zanzibar, by Sir Richard Rankine, British 
Resident for the Protectorate, in the presence of His 
Highness the Sultan. A number of exhibits associated 
with Sir John Kirk were displayed at the ceremony. 

Effect of the Preying of Birds on Butterflies 

Mr. C. L. Collhnette writes from the Entomo¬ 
logical Department, British Museum (Natural His¬ 
tory), South Kensington, London, S.W.7, that he is 
making an investigation into the extent to which 
butterflies in the perfect or imagine! state are preyed 
upon in the British Isles by birds, and he would bo 
glad to have any first-hand observations, giving, 
where possible, the species of both butterfly and 
bird, the date and locality, details of mode of oapture, 
etc. Wings detached by the bird are of value, both 
as evidence of identity, and also by reason of the 
imprint of the bird’s beak which is sometimes shown. 
Published records up to and including the year 1908 
have been summarised in a paper by Sir Guy Marshall 
entitled, “Birds as a Faotor in the Production of 
Mimetic Resemblances among Butterflies’* (Trans, 
Ent. Soc . Land,, 329-883, 1909). Mr. Collenette is 
making a search in both entomological, and ornitho¬ 
logical literature for British records published since 
this date, and he would be pleased to receive references 
especially in the lesser-known publications. 


-----*-—.. . . . .— 

Announcements 

A discussion on “The Raman Effect in Relation 
to Some Chemical Problems”, to be opened by Dr. 
J. J. Fox, will be held at the Chemical Society on 
v February 16, at 8 p.m. 

Dr. S. Courtauld, a trustee of the National 
Gallery and founder of the Courtauld Institute of 
Art, Mr. E. G. V. Knox, editor of Punch, and 
Dr. N. V. Sidgwiek, F.R.S., fellow of Lincoln College* 
Oxford, and member of tho Advisory Council of 
Scientific and Industrial Research, have been elected 
members of the AtheneBum under the provisions of 
Rule II of the Club, which empowers the annual 
election by the Committee of a certain number of 
persons of distinguished eminence in science, 
literature, the arts or for public service. 

The next sectional meeting of the World Power 
Conference will be held at Stockholm on June 28- 
July 4. Reference was made to the programme in 
connexion with this meeting in Nature of January 7, 
p. 22. Forms of application for membership can be 
obtained from the British National Committee, 
World Power Conference, 63, Lincoln’s Inn Fields, 
London, W.C.2. 

The following have been elected officers of the 
Royal Meteorological Society for 1933 ;— President: 
Prof, S. Chapman; Hon. Treasurer: Mr. R. A. 
Watson Watt; Hon. Secretaries : Dr. J. Glasspoolo ; 
Mr. W. M. Witcheli, and Dr. A. Crichton Mitchell; 
Foreign Secretary: Capt. C. J. P. Cave ,* New 
Members of Council: Mr, J. H. Field, Dr. B. A. Keen, 
Capt. W. N. McClean, and Dr. F. J. W. Whipple. 

The Central Scientific Company of Chicago has 
issued the first two numbers of a bulletin entitled 
Cenco News Chats which is meant to furnish to the 
public interested in instruments an up-to-date account 
of new developments in apparatus for which the 
Company is responsible. It is less formal than a 
catalogue, is well illustrated and does not enter into 
scientific details. We learn from it that the Bunsen 
burner with an H base with side entrance for gas 
and ^bottom for air is the most popular, and that the 
wire gauze over the flame should be iron 16 mils in 
diameter and 16 to the inch. Spectra photographed 
by means of a Wallace concave grating replica with 
a ruled surface only 28 mm. by 20 mm. are repro¬ 
duced, and a short account of the Hahn X-ray 
spectrograph is given. Copies of the News Chats may 
be obtained on request from Messrs. Edwards, 
Allendale Rood, London, S.E.5. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A tem¬ 
porary inspector in the Markets Division of the 
Ministry of Agriculture and Fisheries—The Secretary, 
Ministry, of Agriculture and Fisheries, 10, Whitehall 
Place, London, S.W.l (Feb. 20). A principal 
head master of the Maidstone Technical Institute and 
Junior Technical School—Mr. A. W. Peaoook, Educa¬ 
tion Department, Tonbridge Rood, Mqldqtone (Feh« 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of % rejected manuscripts intended for this 
or any other part of Natures. No notice is taken 
of anonymous communications .] 

Origin of Curls and Twists in Wool Fibres 

Wildman 1 lias recently discussed the sequence of 
development of the foetal lamb's coat, showing early 
antorior to posterior and later secondary progressions 
in follicle initiation ovor the skin surface. He directs 
attention to the spiral shape of wool follicles and the 
changes in direction of the growing point os develop¬ 
ment proceeds, concluding therefrom that the shape 
of the fibre is largely determined by the shape of the 
basal portion of the follicle. 

The prototrichs characteristic of the natal coat, as 
described by Duerden*, exhibit all shapes of tip from 
sickle to fine curly, the form being apparently related 
to the kind of growth which proceeds. Thus a gradual 
increase of thickness (presumably with progressive 
enlargement of the follicle growing zone) leads to the 
‘sickle tip’ condition, while curly tip is associated 
with a mere elongation of extruded fibre without 
change of cross-sectional area. Irregular waviness is 
then exhibited in each prototrich before fibre pro¬ 
duction ‘settles down' to that of the definitive fibre 
more typical of the adult coat and in general of moro 
regular growth ; that is, until the folliole population 
assumes its normal adult activity, when the definitive 
fibre structures continue os spirals, waves or with 
helical twists. The work of 8. G. Barker and his 
collaborators 8 - 4 on ‘crimp’ apparently justifies the 
conclusion that a straight flooce fibre is extremely 
rare. The region of activity of the various forces 
imposing curl and twist upon the fibre must clearly 
lie within tho lower parts of the follicle, although its 
characteristic shape may conceivably be modified by 
other forces, acting on the parts still surrounded by 
the follicle structure, such as varying rates and zones 
of dehydration (vide King and Nichols 4 ). The direc¬ 
tion of emergence of the fibre is generally not per¬ 
pendicular to the skin surface and directional currents 
of fibre slope may be observed in many forms, though 
on the fleece areas they may be more or Jess olwoured 
by the density of the fibre population, and, in tho 
birth coat, by the tendency for groups of extruded 
fibres to approximate into tho familiar lamb’s coat 
‘spirals’. 

The different forms of spirals (for example, horns 
in sheep) which result from larger accretionary 
growths have been discussed by Thompson 4 and 
Huxley 8 on mathematical premises based upon the 
existence of growth gradients about different axes of 
the growing region. A suggestion may be mode that 
similar systems may operate within the compara¬ 
tively restricted growth zones of hair follicles. It is 
conceivable that the forces within the follicle required 
to give rise to tho various curved forms of fibre may 
follow upon different growth intensities (yielding 
different rates of elaboration of fibre substance) at 
different aspects of the folliole. Any asymmetry of 
the follicle growing zone could allow of differential 
rates of production of fibre constituents, while the 
disposition and orientation of the follicle in relation 
to the general growth gradients would affect the 
direction and magnitude of the forces at play. 


Thus the form growth of the wool fibre would 
simulate in miniature that of tho sheep’s horn 
(omitting except in early stages the increase of cross- 
sectional area). The definitive fibre continues as a 
spiral, a uniplanar wave or with twist, whichever be 
the characteristic deformation associated with the 
type of folliole involved. 

As a corollary to Thompson’s studies of hom 
shapes and to the views here proposod, an explanation 
of the rarity of straight fibres in fleece growth seems 
possible. Tho essentials for a perfectly straight fibre 
would thus be symmetry of the basal portions of a 
follicle about a line perpendicular to the skin and the 
absence of differential intensity of growth. Tho 
follicle would havo to bo situated at a point of zero 
gradient, such as at the centre of a true hair whorl. 
These considerations would seem to render tho pro¬ 
duction of a perfectly straight fibre extremely 
improbable. 

J. E. Nichols. 

Wool Industries Research Association, 

Torridon, 

Leeds. 

1 Pror. Zoo. .Sw\, Pt. 2 ; 1032. 

1 Nature, 180, 73fl, Nov. 12, 1932. 

•vide “Wool Quality", H.M. Stet. Office, 1931. 

4 Tram*. Faraday Soc. t 89, Pt. 1 ; 1933. 

* "tlrowth and Korin", 1917. 

• *'Problems of Relative (Jrowili", 1932. 

Further Mutations in the Amphipod Gammarus 
chevreuxi, Sexton 

Nkw developments in Gammarus chevreuxi have 
appeared in the course of some experimental work 
on the question of the origin of recessive characters, 
and how far they may be present in the wild. 

During the past twenty years we have examined 
more than half a million of those Gammarus as they 
wore brought in from the wild, but with regard to the 
black retinular pigment of the eye, so far not a single 
variant has been soon. Wo have, however, found 
more particularly in recent years that variations occur 
in the amount of the white superficial pigment. 

In tho laboratory 1 on tho other hand a number of 
recessive mendelian characters have arisen, principally 
relating to the eye, though in one instance*, the 
‘whito-body* of Stock II, the body colour was also 
affected. Changes of colour, such as red, white, 
purple, took place in the pigment of the retinular 
‘ coils, and in one mutation, the ‘albino’ of Stock I, 
the cells themselves were lacking. In several stocks 
‘nowhites’ appeared, that is, animals with none of 
tho superficial white pigment in their eyes. 

A new departure among the recessive characters 
that have recently appeared is a red-eye with which is 
associated nowhite , the two characteristics, namely, 
complete lack of both black retinular pigment and 
white superficial pigment not having up to now 
segregated from one another. The original black pair 
gave a black F t brood of 12, which, intormated, 
produced an of 49 blacks and 12 of these red-with- 
nowhites. 

This new stock is a very distinct one, as proved 
by oross-matings with recessives of nine other strains, 
whitebody, lilac, six other and different reds, and the 
red-nowhite of Stock I. The last mentioned mating, 
red-with-nowhite with Stock I red-nowhite gave, 
for the first time in the nowhite matings of this 
speoies, normal blacks, that is, black eyes with the 
white reticulation. 
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Another new mutation is the lilac-eye. In this the 
reoeasive eye when hatched is a pale olear lilao colour, 
with white reticulation, but as the animal grows the 
white reticulation practically vanishes, and the colour 
fades from the centres of the ommatidia to collect in 
thin dark rings around the cone-margins, giving the 
effect of an eye composed of creamy white circles set 
in black or brown network. This, too, is a simple 
mendolian recessive. A curious occurrence must be 
noted in the blacks of the F 8 and F A generations of 
this lilac stock. Five of the females, normal in body 
dolour and in the dark green gonad colour, gave 
white eggs ; seventeen batches of eggs were laid, but 
no young hatched. 

The other interesting new features of the experi¬ 
ment are the reappearance of the white-body muta¬ 
tion in the F t of another stock, and the reappearance 
of the Stock II red-eye (1922) in no loss than five of 
the new stocks, three in the F % generation from tho 
wild, and two in tho F 3 and F A . 

Mated inter sc, and with Stock II rocossives, the 
results were rs in Stock II, namely, red mated with 
rod gave red ; rod 9 matod with whito II t? gave rod ; 
white II cj mated with red 9 gave white young*. 
„■ But with regard to the behaviour of the red pigment 
there is a great difference. In Stock II the distinction 
at birth is clearly marked between a bright red-eye 
normal body colour, and a white-eye white-body, but 
in at least three of the new stocks, there is consider¬ 
able variation in the red-eye colour though the body 
colour is always normal. 

Even in the same brood, the eyes at birth may bo 
bright red, different shades of pink, or cream colour ; 
the reds may lighten to pink or even cream, and the 
cream dovolop redness, or thoy may change but 
little. At the extreme limit of the change, the eyes 
are white and indistinguishable from tho Stock II 
‘flushod whites’, that is, eyes white with a very faint 
tinge of colour in two or three central ommatidia, 
yet they always function as rods. Similar variation 
in the concentration of the red pigment has already 
been found in the r B r, types of Stock V, and among 
the reds known as Flesh 4 . 

E. W. Sexton. 

A. R. Clark. 

Marine Biological Laboratory, 

Plymouth. 

Jan. 11. 

* Hex ton, Clark and Spooner, “Some New Eye-colour Charing In 
Gammarut ehevreuxi, Sexton,” Ft. II. J. Mar. Biol. Am toe., 18, 1 ; 
1932. 

* Sexton and Clark. "New Mutations lit Gammarut cketreuai, 
Sexton." Natttrk, 117, 194, Feb. tt 1926. 

* Sexton and Fantlu. "Inheritance tn Gammarut ehevreuxi, 
Sexton." Nattihk, 119, 119, Jan. 22, 1927. 

* Spooner. "An Experiment on Breeding Wild Bairs of Gammarut 
ehevreuxi , etc." J. Mar. Biul. A mm or., 18, 1; 1932. 


Distribution of Molybdenum 

I would like to supplement Prof. H, ter Meulen’s 
observations on the distribution of molybdenum in 
Nature 1 by repeating facts which so far have been 
published only in a preliminary report in a horti¬ 
cultural journal*. 

The character of an apple tree is profoundly 
influenced by the root system on which it is worked 
(budded or grafted); a particular variety may be 
rendered precocious or slow in fruiting, vigorous or 
dwarf in habit, resistant or susoeptible to certain 
diseases, etc., by suitable ohoice of the rootstock on 
which it is worked. So far, it has not proved possible 


to imitate all these groups of effects by choice of 
soil and application of manure, but there is a general 
similarity between the effects of rootstock on one 
hand and of soil type and manuring on the other. 
Both soil type and manure are reflected in the 
elementary (especially the ash) analysis of the plant. 
It is known that different varieties of the some 
species of plant growing in the same soil differ in 
ash analysis, that is, each variety exercises a degree 
of selection in tho proportions in which it takes up 
elements from the soil. If the rootstock continues to 
exorcise this selective action after it has been worked, 
it can soarcely fail to exert an influence on the 
elementary composition of the scion. As a first 
attempt to apply chemistry to the elucidation of the 
mechanism of the effect of rootstock on scion, there¬ 
fore, it was decided to examine the effect of rootstock 
on the elementary analysis of the scion, to seek for 
correlations between peculiarities in elementary 
analysis and horticultural character, and finally to 
attempt the modification of horticultural characters 
by modifying experimentally the elementary com¬ 
position. 

Accordingly, trees of the same variety but on two 
markedly different rootstocks grown close together 
were in the summer of 1928 separated into various 
anatomical fractions and ‘ashed*. The ashes wore 
examined spectroscopically by Prof. H. Dingle of 
tho Imperial College, London, who roportod many 
quantitative differences between the ashes of corre¬ 
sponding parts of the trees on the two rootstocks and 
one qualitative one ; the six trees on rootstock type ix 
contained molybdenum, the element not being 
detected in any of the ten trees on rootstock type xii. 
In the young trees so far examined, the molybdenum 
was restricted to the woody parts of the roots and 
of the stem up to about the level of the graft union, 
none being found in tissues external to the wood or 
in any part above the union. 

Preliminary experiments in which potassium 
molybdate was injected into the tops of young trees 
on rootstock type xii failed to domonstrate any 
significant effect, but material of varying ages is now 
ready for injection of molybdates into all parts, 
including the roots, in the hope of throwing light on 
the function of the element. 

The effect of molybdates on the polarisation of 
organic acids* invites speculation as to the function 
of molybdenum. 

W, A. Roach. 

Research Station, 

East Mailing, Kent. 

1 H. tiir Meulon, Nature, 180, 960, I)oc. 24, 1932. 

• Roach, "Annual Report of the East Mailing Research Station II, 
Supplement", 1928-30. 101-110; 1931. 

‘Patterson and Buchanan, J. 0. 8„ 3006-19 ; 1928. 


Fluorescence of Lolium Seedlings in Ultra-Violet Light 

During the post three seasons (1930-32) we have 
carried out selling, hybridisation and back-cross 
experiments with Lolium perenne L. and Lolium 
multiflorum Lam. with a view of ascertaining the 
mode of inheritance of the factors responsible for 
the ultra-violet light fluorescence reaction. The 
considerable amount of data now to hand strongly 
oonfirms our original expectations 1 , 

(1) The capacity to fluoresce is heritable. 

(2) Normally L. perenne is pure for non-fluorescence 
and L. multiflorum for fluoreecenoe. 
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(3) 'Fluoresoence is dominant in the F t generation 
of the cross, pure fluorescent x pure non- 
fluoresoent. 

(4) The F t generation gives a ratio not significantly 
differing from 3 fluorescent to 1 non-fluorescent. 

(6) The back-cross F x x pure fluorescent gives all 
fluorescent progeny and the back-cross F x x pure 
non-fluoreecent gives a ratio approximating to 1 
fluorescent to 1 non-fluorescent. 

(6) We have found no genetic linkage between 
fluorescence and (a) the possession of awns on 
the lower flowering glumes, (b) shoot vernation, 
(c) longevity (data limited), or (d) vigour (data 
limited). 

A number of these conclusions do not agree with 
those of Nilsson*, but some of them are in agreement 
with deductions derived from 1931 soiling experi¬ 
ments reporter! by Corkill*. In our work the F x 
plants from the crosses L. perenne x L. multiflorum 
and vice versa were highly self-sterile ; this made 
genetic analysis more difficult. 

The investigation was designed to elucidate the 
curious fluorescence behaviour of L. perenne strains. 
Broadly speaking, each strain has a constant content 
of fluorescence reactors (after making due allowance 
for the admixture of L, multiflorum which is present 
to some extent in most commercial lots). This 
content is lowest in the case of superior (from on 
agronomic point of view) and highest in the case of 
inferior strains. We have examined some sixteen 
different strains from nine countries and find the 
correlation distinct and striking. It is particularly 
noticeable in the case of New Zealand lots l . 4 . 

The content of fluorescent reactors thus provides 
a gauge of agronomic merit. This might be ascribed, 
at first sight, to the non-fluorescent fraction being 
ipso facto superior to the fluorescent portion in each 
strain, the latter representing the segregants of 
L. perenne x L. multiflorum crosses and the fluores¬ 
cence being linked to the L. multiflorum ‘inferior* 
characters. This theory is, however, untenable, 
since we have not, so far, found any evidence of 
linkage between fluoresoence and (a) biennial habit, 
or (6) growth vigour. Further data are required in 
this connexion. 

An alternative tentative hypothesis, which seems 
more likely, depends on the assumption that major 
degeneration in L. perenne strains is due to hybridisa¬ 
tion with L. multiflorum in the first instance. There 
is collateral evidence for this view. These so-called 
species readily inter-cross, and although the F x 
plants are partially self-sterile, back-crossing takes 
place without difficulty. Segregants of such crosses 
are inferior from an agronomic point of view. The 
proportion of L, perenne x L. multiflorum hetero- 
zygotes present in a strain (and henoe the degree 
of agronomic degeneration) is the resultant of a 
complex of causes mainly of a cumulative and inter¬ 
dependent nature, and its rate of increase or decrease 
depends on the balance between the group of 
influences tending to oause and perpetuate hybrids 
and the group operating in the other direction. 
Should equilibrium between these groups be attained 
(and assuming random mating) the proportions of 
homozygotes and heterozygotes present in the popu¬ 
lation would remain constant from generation to 
generation. This is true in respect of the characters 
directly governing agronomic value; it is also true 
of those concerned with fiuoreecenoe capacity. On 
the other hand, should equilibrium be disturbed so 
as to favour the production and perpetuation of 


hybrids, then the strain as a whole would deteriorate. 
But such a deterioration would necessarily be accom¬ 
panied by an increase in fluorescence reactors. 
Consequently, the content of fluorescence reactors 
must be proportional to the degree of hybridisation, 
and hence of agronomic degeneration. It follows that 
the fluoresoence content of a strain of L . perenne 
is a measure of its agronomic merit, not because the 
reacting individuals are inferior to the non-reacting 
ones by reason of linkage with inferior agronomic 
characters, but because it gauges the amount of * 
L. multiflorum ‘blood’ in the strain os a whole. 

In contrast to what we describe above as major 
degeneration, there will naturally be deterioration in 
cases where unfavourable selective influences act on 
populations of pure L. perenne individuals in the 
absence of L . multiflorum or hybrids. We have no 
reason to think that suoh relatively minor degenera¬ 
tion can be measured by a fluorescence test. 

P. A. Linehan. 

S. P. Mercer. 

Department of Agricultural Botany, 

The Queen’s University, 

Belfast. 

1 Sci. Proc., Roy . Dub . Soc., SO ; 1931. 

Comp, d* I’Amsoc. Internal. d’Est. de Sentences., 18 ; 1031. 

Thesis forM.Agr. Dugrw, Queen's University, Belfast, May, 1032. 

* Botanieka Notietr, 1930. 

1 Nature, 180, 134. July 23, 1932. 

4 Koy, Neu' Zealand J. Aar. ; 1031. 


Teaching of Biology 

I should like to comment on the account of the 
proceedings of the Association of British Zoologists, 
so far as they relate to zoology in secondary schools 1 . 
I write as a schoolmaster, knowing that my views 
are to some extent shared by others. 

(1) We do not need vacation courses of the type 
of many now provided. Whereas the university 
lecturer is usually a specialist, the sixth-form master 
must have a good knowledge in all branches. Here 
are the subjects of four questions which have recently 
been set for schoolboys : the amphibian organiser; 
the structure, development and function of nephridia ; 
adaptive radiation of insects ; ciliary action. I do 
not complain of these, but I do ask that tho uni¬ 
versities which set such questions recognise that there 
are men in the schools who can answer them, and are 
thirsting for more knowledge of the same standard, 
I believe the Board of Education uses tho term 
‘refresher course’, and refreshes our memories of the 
dogfish and frog. What we need is instruction in 
recent advances, and contact with those engaged in 
research. Much might be done here informally, at 
least for schools near universities, and formally by the 
granting of a sabbatical year, in which the school¬ 
master could attend a university oourse. Obviously 
the latter cannot be realised without the approval 
of the Board of Education. 

(2) I welcome Prof. H. G. Cannon’s suggestion 
that improvement must come through university 
syllabuses; for pupils who are dependent on scholar- 
"ships for their college career or on the School Certifi¬ 
cate for their livelihood, it is the only way in which 
it oan come. 

(3) Few biology teachers have trained laboratory 
assistants, yet most of us are sent out from the 
university with no notion of how to do such things 
as culturing Amoeba or killing a rabbit, unless we 
learnt at school. It should not be impossible to 
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include more ‘laboratory method* in a university 
zoology course, with advantage to others besides the 
future schoolmasters. Fieldwork—both collecting and 
{ecology—might also have more attention paid to it. 

Most of what I have written applies, mutatis 
mutandis, to botany also. 

W. B. Yapp. 

Manchester Grammar School. 

Jan. 24. 

1 N.iiTRr, 131, HH, Jan. 21, 1933. 


Nuclear Moments of the Gallium Isotopes 69 and 71 

An examination of hyperfine structure in the visible 
lines of the Ga II spectrum with a Fabry-rerot inter¬ 
ferometer has shown the patterns due the individual 
isotopes to be distinctly separated by a difference in 
the magnetic moments of the nuclei. This permits 
the mechanical moments to be separately determined 
as i = 3/2 for both isotopes, in accord with previous 
determinations from incompletely resolved structures 
in Ga I lines 1 and Ga II lines*. The ratio of the g(i) 
factors, given by the relative magnitudes of the 
hyperfine term separations, is 1 *27, the less abundant 
isotope 71 having the larger magnetic moment. 

These results are obtained from the structures of 
the 4s5s 9 S — 4 s5p and 4 s5p *I J — 4 e5d *D lines. 
The 4a4d *D —- 4s4/*F lines, although not as well 
resolved, stand in qualitative agreement. The 
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Kin. I.—Hyjwrflm* structures of A 04G6 in tin* spec¬ 
trum of ffhiflly ionised gallium. The component# due 
to 69 arc Indicated with full lines, those due to 71 with 
dotted line*. 

observed structure of the line *S X — *P fl X 6456 is 
given in Fig. 1, together with the term schemes. The 
centre of gravity of the 69 triplet, calculated from 
the theoretical intensities, falls at 0*389 cm." 1 , that 
of the 71 triplet at 0*393. Since the difference 
between these is not much greater than the probable 
errors in the measurements, it is safe to conclude 
only that an isotope shift, if present, is very small. 
The fact that components a' and 6, of theoretical 
intensities 3 c n and 2 c M respectively, are photo¬ 
graphed with very nearly equal densities at various 
exposures, gives the abundance ratio c i# /c n *■ 1*6/1, 
The difference between the g(i) factors observed 
Here is noteworthy in that the only other example of 
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isotopes with equal spins and unequal hypefflne 
separations is that of thallium, where the lighter 
isotope (as in the present case) exhibits separations 
1 or 2 per cent smaller than those of the heavier 
isotope*. The remaining isotope pairs which have 
been reported with some certainty to have equal 
spins are copper 63, 65*; bromine 79, 81 5 ; cadmium 
111 , 113°; rhenium 185, 187 7 . None of these has 
shown a perceptible difference in the hyperfine 
separation constants. It is true, howover, that the 
hyperfine structure of tho last four elements named 
is not so well suited to the observation of small 
differences as is the .structure of the thallium lines, 
and it is possible that tho gallium isotopes are excep¬ 
tional only in the degree to which their magnetic 
moments differ. 

J. S. Campbell 
(National Research Follow). 

Physikalisch-Teehnischo Reiclisanstalt, 
Berlin-Charlottenburg. 

Dec. 24. 

< D. A. JftokHim, Z. Phyg.. 75, 229 ; 1032. 

1 J. S. Campbell, Phut. Rn\. 40, 1040 ; 1932. 

8 11. 8c 1 idler and ,T. E. Kcyntoii, Z. Phyg., 70. 1 ; 1931. 

4 R. Ultscld, ibid., 79, 1 ; 1932. 

8 8. Tolanricv, Prw. Hoy. Sop., A, 186, 585 ; 1932. 

• H. Schiller and H. Brdrk, /. Phyg., 60, 29J ; 1929. 8. Uomismit, 

Xalurwitt., 17, HOG ; 1929. 

7 W. Grcmmur and It. ttitHdil, Z. Itutruincntenkdr., 51, 170 ; 1930, 


Negative Polarisation in Fluorescence 

In an important paper 1 Wawilow has reported 
measurements on the polarisation of fluorescence of 
solutions of somo dye-stuffs in glycerine, when excited 
by radiations of different wave-lengths. Using for 



(a) (b) 

¥ 10 . 1 . 

excitation the radiations from a mercury lamp, 
isolated by a quartz monochromator, he finds that 
the degree of polarisation shows a marked dependence 
on the wave-longth of the exciting light. Starting 
from the visible region of the spectrum, as the wave¬ 
length of the exciting light is diminished the degree 
of polarisation decreases rapidly, posses through a 
minimum value (corresponding, in general, to excita¬ 
tion by X 3125-3131), and rises again as we proceed 
farther towards the ultra-violet. The minimum 
value is usually negative ; that is, the intensity of the 
fluorescent vibrations along the direction of propaga¬ 
tion of the incident light is greater than that of 
vibrations in tho perpendicular direction. 

It is known, however, that the light that issues 
from a quartz (crystalline) monochromator is, in 
general, considerably polarised, and that the direction 
and the extent of polarisation fluctuate as we proceed 
along the spectrum. We have therefore repeated 
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Wawilow } a measurements using linearly polarised 
light for excitation and observing along the normal 
to the plane containing the direction of propagation 
and the direction of vibration of the exciting light. 
Though our values differ considerably from those 
calculated from Wawilow’s results (the polarisation 
varies also with the concentration of the dye-stuff), 
the general nature of the variation of polarisation 
with the oxciting wave-length, and also its negative 
value for excitation by X 3125-31, are fully con¬ 
firmed. The change in sign of the polarisation in 
the cose of fluorescein solution occurring when the 
exciting wave-Jongfch is changed from X 4358 to 
X 3125- 31, iw seen clearly in Fig. 1 (a) and (6), 
which aro photographs of the fluorescent radiations 
excited by X 4358 and X 3125-31 respectively, 
taken through a suitably oriented Savart plate and 
analyser. The images of a fixed cross-wire which 
appear in the photographs, sorve as reference for 
the positions of the fringes. It is easily soon that 
whereas in Fig, 1 (a) the centre of the cross-wire 
falls on a bright fringe, it falls on a dark fringe in 
Fig. 1 (5). 

Also observations along different directions show 
for X 3125-31 excitation that the intensity of the 
fluorescent radiations vibrating normal to the direc¬ 
tion of the vibrations of the exciting light is always 
greater than that of fluorescent vibrations along the 
direction of the exciting vibrations. 

K. S. Krishnan. 

8. M. Mitra. 

Physics Laboratory, 

University of Dacca. 

Dec. 23. 

' z. 8P, «cn; 1029. 

Synthesis of Chrysene and Certain Derivatives 

The very interesting letter of Messrs. Cook, Dodds 
and Hewott 1 on the subject of the oestrus-producing 
action of a keto-tetrahydrophenanthreno contains a 
statement tliat experiments are being made with the 
object of converting this ketone into ketohydroxy- 
oestrin. 

We have also been engaged in synthetic studies in 
this group for somo time and therefore, in the hope 
of avoiding duplication of research, we take an early 
opportunity of indicating the lines on which we are 
proceeding. 

The method is similar in principle to that of Braun 
and Irmisch 1 but the stages are effected in a different 
manner and the yields of pure products have been 
greatly improved. 

p:p'-Diphenyladipic acid (i) ( tneso - and roc-), is 
accessible in several ways, for example, by reduction 



(1) (II) (Hi) * (lv) 


of ethyl oinnamate (or benzylidenemalonic ester, 
etc.) by means of aluminium; it suffers twofold 
dehydration on treatment with hot 85 per cent sul¬ 
phuric acid giving the diketohexahydrochrysenes (ii) 
(ois- and trans*). Reduction of the ofe-diketone by 
Gfammensen’s method affords a hexahydrochryaene 
(iii) the constitution of which is confirmed by its 
dehydrogenation by selenium to chrysene (iv). 


Starting with the appropriate substituents in the 
benzene rings (possibly (3:J3'-dianisyladipio acid will 
serve the purpose) we can see our way, as clearly as 
any paper-synthesis allows, to the preparation of a 
norketohydroxycostrin, that is, the natural product 
without its angle-methyl group. 

U. R. Ram age. 

R. Robinson. 

The Dyson Perrins Laboratory, 

8. Parks Road, 

Oxford. 

Jan. 31. 

1 NATnRK, 181. Jan. 14, 1933. 

» Iierichtc , 04, 2461; 1081. 

Sex Hormones and Cancer-Producing Compounds 

A sequel to the formulation of the sterols and 
bile acids as hydrogenated phenanthreno derivatives 1 
was the suggestion 1 that carcinogenic derivatives of 
1 : 2-benzanthracene might arise by abnormal sterol 
metabolism. No experimental evidenco for ring- 
closure to the hydrogenated benzanthracene ring- 
system has yet been put forward, Whether this 
actually occurs or not, it seems probable that the 
formation of a carcinogenic compound from a sterol 
would involve dehydrogenation to the aromatic state, 
for reduction of 1:2:5: 6-dibenzanthracene to an 
octahydro compound results in loss of carcinogenic 
activity. Recent investigations of the ovarian 
hormones support the viow that such sterol dehydro¬ 
genations do occur in the animal body. Thus oestrin 
is a tetracyclic compound which contains one aromatio 
ring, and Girard* has recently isolated from the urine 
of pregnant mares an oestrogenic compound which 
undoubtedly contains two aromatic rings. 

For reasons such as these, and because the cell 
proliferation which characterises the oestrous state is 
in some respects reminiscent of the early stages of 
a malignant growth, we have sought a correlation 
between substances having oestrogenic action and 
those having carcinogenic properties. Four main 
linos of attack have been initiated. These are :— 
(a) The production of synthetic compounds of known 
constitution which possess oestrogenic properties. 
One such substance, l-koto-l : 2 : 3 : 4-tetrahydro- 
phenanthrene, has already been described*. (6) The 
examination for oestrogenic activity of compounds 
containing the same ring-system as oareinogenie 
hydrocarbons, but with polar groups present and 
with some rings partially reduced. One such com¬ 
pound, 9 :10-dihydroxy-9 :10-cii~n-butyl-9 :10-di- 
hydro-1 : 2 : 5 : flndibenzanthracene 5 has now given 
positive results, (c) In addition, we have found 
oestrus-exciting activity to be possessed by the two 
most potent carcinogenic hydrocarbons yet known, 
namely, 5 : 6-cyclopenteno-l : 2-benzanthracene* and 
1 : 2-benzpyrene 7 . We confess that this last result 
was entirely unexpected ; it is very striking that 
both types of biological activity should be shown by 
one and the same compound, (d) The examination 
for carcinogenic activity of oestrin and related com¬ 
pounds, especially the basic aromatic hydrocarbon 
1: 2-cycJopenten6phenanthrene, is being undertaken. 

The technique of testing for oestrous activity Was 
that described in Nature of January 14. The diffi^ 
culties of solubility of the three compounds reported 
was very much greater than was experienced hitherto, 
and in all three oases 200 mgm. of substance was 
injected in a suspension in sesame oil. It is impossible 
to obtain any idea of the potency of the substances 
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relative to oestrin from these determinations owing 
to the extremely slow absorption. Those tests must 
therefore be regarded os qualitative reactions for 
CBStrogenic activity, but the results are none the less 
conclusive. The 9 : 10-dihydroxy-9 : 10-di-»-butyl- 
9 : 10-dihydro-1 : 2 : 5 : 6-dibenzanthracene, when 
injected in the quantity described above, gave a 
full cestrous response in all the ten animals injected, 
and the oestrus is continuing after 150 hours. With 
regard to the two carcinogenic hydrocarbons, 
5 : 6-ci/c/opontono-1 : 2 benzanthmeono gavo four 
oestrous responses lasting 150 hours out of ton animals, 
whilst 1 : 2-benzpyreno gave three lustrous responses 
lasting 150 hours out of ten animals. It would appear 
from these results that these two latter compounds 
have a feebler oestrus-producing action than the former. 

In reporting these very suggestive results, we wish 
expressly to emphasise that, at the present stage, 
there is no evidence whatever that carcinogenic 
compounds arise from u\strin in the animal body. We 
merely record our observations that pure synthetic 
compounds of known molecular structure can possess 
both carcinogenic and oestrogenic activity. 

We have commenced experiments (in collaboration 
with Mr. C. L. Hewett and Mr. W. Lawson) which 
have as their aim the synthesis of ketohydroxyooetrin 
and compounds of allied structure. 

J. W. Cook. 

E. C. Dodds. 

Research Institute, 

Cancor Hospital (Free), 

Fulham Road, S.W.3. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital, W.l. 

Feb. 3. 

1 Rosenheim and King, Chemistry and Industry, 61, 404 ; 1932. 
Wleland and Dane, Z. Physiol, Chem., 810, 268 ; 1932. 

1 Kennaway and Cook, Chemistry and Industry, 61, 521 ; 1932. 

• Girard, C. R, Acad. Soi„ 195, 981; 1932 ; 196, 137; 1933. 

4 Cook, Dodds and Hewett, Nature, 131, 56, Jan. 14, 1933. 

• Cook, J. Cham. Soc., 496 : 1931. 

•Cook, J Cham. See., 2620: 1931. 

' Cook, Hewett and Hleger, Nature, 130, 926, Dec. 17, 1032. 


Glutathione, Iodoacetic Acid and Glucose Metabolism 

With reference to Dr. Dickens’s interesting letter 
in Nature of January 21 (p. 130) I may, perhaps, 
be allowed to make a brief statement. My colleague, 
Mr. A. H. M. Wheatley, and I submitted for pub¬ 
lication in the Biochemical Journal cn November 1 a 
paper containing the following observations. 

(1) The toxicity of iodoacetic acid in vivo is 
greatly diminished or eliminated by admixture with 
sodium thiosulphate. Iodimetric estimations showed 
that one molecule of iodoacetic acid combines with 
one molecule of sodium thiosulphate. 

(2) The powerful inhibitory action of small con¬ 
centrations of iodoacetic acid on the oxidation of 
glucose by brain tissue is diminished or eliminated 
by the addition to the brain tissue of glutathione, 
cysteine or sodium thiosulphate. The evidence 
showed that there is a direct interaction between 
the sulphur compounds and iodoaoetic acid, the 
halogen atom of this aoid being clearly very labile. 
3>r, Dickens’s observations support this conclusion. 

(3) It appeared possible from the evidence that 
the toxicity of iodoacetic aoid towards biological 
processes might be linked with its ability to combine 
easily with sulphydryl compounds, and, hence, that 
the naturally occurring sulphydryl compound, gluta¬ 
thione, might be playing some part in the processes 
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inhibited by the halogen aoid. This conclusion was 
confirmed by experiments on the action of glutathione 
on the fermentation of glucose by baker’s yeast under 
aerobic conditions. It was shown that the addition 
of glutathione to baker’s yeast increases the rate of 
carbon dioxide output in presenoe of glucose to a 
value approaching that obtained by the yeast under 
anaerobic conditions. The oxygen uptake, on the 
other hand, was slightly inhibited by the presenoe 
of the sulphydryl compound. Glutathione affects 
markedly the relationship between fermentation and 
the respiration of yeast in the presenoe of glucose. 

The observations recorded above were made before 
the appoarance of Lohmonn’s paper on the influence 
of glutathione on glyoxalase activity. It is likely 
that there is a close connexion between the effects 
of glutathione on glucose breakdown on one hand 
and glyoxalase activity on the other, and the con¬ 
clusion seems warranted that glutathione in the 
living cell plays a dominant rdle in the dynamics 
of glucose metabolism. 

J. H. Quastel. 

Biochemical Laboratory, 

Cardiff City Mental Hospital. 

Jan. 28. 


Rate of Burning of Colloidal Propellants 

In Nature of January 14, A. D. Crow and W. E, 
Grimshaw have discussed our method of analysing 
some of their experimental results, and offer the 
following criticisms: 

(1) The method of correcting for energy losses 
is invalid when applied to differential methods of 
analysis. 

(2) A simplifying approximation we make in 
calculating the correction leads to serious error. 

The first criticism is beside the point, sinoe our 
method is not a differential method. After adequate 
trial we discarded both differential and integrating 
methods and our reasons for doing so are stated in 
our paper. Our method is a direct method, each 
point on our curves being based on one observation 
and one only of pressure and time, independent of 
previous and subsequent observations. The cooling 
correction applied at each point is based on the 
same assumption as that of Crow and Grimshaw, 
namely, a mean gas temperature holding up to the 
moment under observation. This assumption is 
sufficient for the purpose of assessing the energy 
loss up to this moment, provided the mean tempera¬ 
ture does not differ greatly from that at complete 
combustion. Except foivthe first two or three observa¬ 
tions of each series (which we discard) this condition 
holds. The resulting corrections to the observations 
retained are never large enough to mask the effect 
under investigation. 

The simplifying approximation referred to in the 
second criticism leads to errors of less than one per 
cent for all observations retained; the resulting 
displacement of the points on our curves is 
imperceptible. 

The promise of additional material including 
temperature observations relieves us of the necessity 
of pursuing this subject further in its present form. 

F. R. W. Hunt. 

Q. H. Hinds. 

Military College of Science, 

Woolwich, S.E. 18 . 

Jan. 23. 
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Mother Goddess in India. Mr. Kalipoda Mitra dis¬ 
cusses in the Indian Antiquary for December the 
affinities of the G&y D&pf festival in its bearing on 
the cult of the mother goddess in India. It is suggested 
that it is a survival of a ceremonial sacrifice offered 
in the past to the oom goddess, especially because 
of its close association with the terrible goddess Kali, 
her Lakgmi and Alak^mi and the Feast of Lamps. 

A festival known os tho QdrH Vrata is observed in 
several districts of Bengal by women only in the 
very early hours of the morning on the last day but I 
one of tho year for the benefit of the cattle and the | 
household. This is a peculiar form of worship of 
Lak$mi. In several districts a clay figure of Alak^mi 
is mutilated by cutting off the ears and nose, after 
which Lak$mi is ceremonially installed in the house. 
The offerings made consist of plantains, coconut, 
etc., but must not include any produce of the plough¬ 
share, In Vikrampur, when the household rises, 
a conch is blown and a torch is lit and carried into 
every room while an elderly woman chants verses 
ordering out vermin and bidding Lakemf enter. 
In eastern Maimansingh this ceremonial is regarded 
as some sort of worship of a deceased mother-in- 
law. An effigy of the mother-in-law in the form of 
a rice-paste female figure with a babo in her lap, 
accompanied by rice-paste figures of four kites and 
four crows with the effigy of a pig, is set up by a 
small tank dug in the courtyard for the purpose. 
When the pig has been sacrificed to the female | 
figure, she with the other figures are buried in the j 
tank. This ceremonial seems to lead up to the ! 
ancient cult of the mother goddess. Similar figures 
in terracotta have been found at Patna, Buxar and 
Kumrahar, through which both in form and associa¬ 
tion connexion is here traced with the figurines of 
Mohenjo-daro and Harappa as well as with the 
mother-goddesses of Sumer and Crete. 

Late Neolithic Fortress, Homolka, Bohemia. A 
preliminary report on the excavation of a late 
neolithic fortress at Homolka in Bohemia by the 
second and third archeological expeditions to Central 
Europe of the Peabody Museum, Harvard University, 
and the University Museum of Philadelphia, in the 
seasons 1930, 1931, is made by Vladimir J. Fewkes 
( Proc. Amer . Phil. See., 71, No. 6). A preliminary 
reconnaissance in 1929 tested nineteen sites in 
Bohemia which yielded evidence of fourteen different 
cultural phases from the earliest neolithic to twelfth 
century Slav. The top of Homolka resembles a 
roughly pointed horseshoe, greatest length a little less 
than 100m. and greatest breadth 90m. It belongs to | 
the so-oalled ‘Nordic’ phase of neolithic culture, 
approximately 2,000-1,800 B.c., and represents the j 
closing stage of the neolithio in this part of Europe. 
One hundred and forty-seven culture pits, repre¬ 
senting for the most part dwelling'foundations, were 
excavated. Nineteen definite huts, indicated by 
well-defined traces of posts, Were found. Pits and ! 
post-holes were out in shale. Huts ran in rectangular 
shapes, approximately 4-26-6 *50 in. in length and 
3-5 m. in width. Three rows of posts, two walls and 
a oentre line supporting the ridge pole are charac¬ 
teristic of the earlier huts. Sub-pits, three or four in : 
number, are usual, their purpose being distinguishable, 
such as fire-pits, work-shop with anvil, etc. Fire- i 
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places of clay, or in one case with a pebble-bed, and, 
possibly, traces of benches were observed. The walls 
were plastered on light parallel poles. There is no 
evidenoe of wicker-work of wattle and daub. Two 
palisades, belonging to different periods, were pre¬ 
sent. Pottery was found in large quantities, and is 
now being studied with important results. The 
oldest type shows affinities with Jordansmuhl. Later, 
innovations wore introduced from both south and 
north. Quantities of hone and antler work and shells 
from the Mediterranean or Adriatic were found. The 
site is a unique archaeological monument in Contra! 
Europe. 

Effect of Pit-Head Baths. The Human Factor , vol. 6, 
No. 12, contains on article on "Pit-Head Baths", by 
Mr. J. H. Mitchell, who is the holder of a Miner’s Wel¬ 
fare national scholarship, and qualified to Bpeak from 
personal experience. He sketches the origin and 
development of the scheme, and the reasons and 
prejudices behind the miners' initial rejection of it. 
These, he alleges, are, their fundamental conserva¬ 
tism, natural opposition to the necessary weekly 
deduction from wages, and a host of curious yet real 
objections, such as distrust of the employers’ real 
intentions, and fear of too much washing. He gives 
a clear exposition of the installation of the baths, 
and tho procedure adopted, and details the far- 
reaching effects, both observed and to be expected. 
Six months after their inception, lost time due to 
sickness and accidents was definitely decreased, 
although voluntary absenteeism (for reasons he 
explains) had arisen. Demands for overtime are 
frequent and unforeseen in the industry, and the 
invigorating effect of the bath facilities have proved 
physically and psychologically invaluable. Mr. 
Mitchell foresees, as a consequence, a great change 
in the miner’s home life. 

Birds of the Natuna Islands. The Natuna Islands ex¬ 
tend for some two hundred miles in the South China 
Sea, north-west of Borneo. They comprise a few 
main islands, with numerous islets and rocks. 
Omithologioal knowledge of the Islands dates from 
1893, and now Harry C. Oberholser reviews all the 
information bearing upon the birds of this interesting 
area (Smithsonian Institution, U.S. Nat . Mus., Bull , 
. 159, 1932). The fauna is of the continental island 
type, its relationships being with the other islands 
of the South China Sea and tho neighbouring land 
masses. Of 108 breeding species and sub-species (19 
species occur as migrants only) 26 are peculiar to 
the Islands, their nearest relatives being in Borneo 
(12), the Malay Peninsula (11), Sumatra (9), the 
Anamba Islands (4), and Java (2). Of the 76 remain¬ 
ing forms, some are confined to a limited East Indian 
area, while others have a wide range in the Oriental 
end Australasian regions. Analysis shows that the 
birds of the Natuna Islands are most closely related 
to the fauna of Borneo, less closely and about equally 
to the faunas of the Malay Peninsula and Sumatra, 
about half as much to Java as to Sumatra, still lees 
to the Anamba Islands, and least of all to Indo-China. 

Nerve-Net of Hydra. Carl H. MoConneli (Quart. J . 
After. Sci. t 75, Ft, 3,1932) has traced the development 
of the ectodermal nerve-net in the buds of Hydra. 
After trial of various methods of vital staining, he 
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adopted the rongalit. white technique, which is care¬ 
fully described. The nerve cells develop from the 
interstitial cells of the ectoderm and by the time the 
tentacle area makes its appearance in the bud, the 
interstitial cells which are to become nerve cells 
begin to send out processes between the epithelio* 
muscular cells of the newly forming ectoderm, and as 
further development proceeds a small area of nerve- 
net is formed by the growing together of processes 
from the ganglion and sensory cells. These processes 
advance in a pneudopod-liko manner between the 
epithelio-muscular cells until they meet and fuse 
with processes from other ganglion cells. Olhor pro¬ 
cesses from the ganglion cells grow out in various 
directions and end among the muscle processes of 
the epi tholio -muscular cel Is but thore aro no dif¬ 
ferentiated nervo endings. It appears that the long 
connecting processes develop first and the short, 
free-ending motor processes later. The author states 
that on many occasions he has boon able to observe 
a perfect net under the epithelium of brown Hydra 
but the connexions between the nerve elements are 
easily broken by pressuro of the cover-glass. The 
development of tho nervo net proceeds downwards 
from the tentacular to the basal or foot pole of the 
Hydra . The author found no connexions between the 
nerve cells and the onidoblasts. He figures developing 
sensory cells and developing and fully formed ganglion 
cells, bipolar and multipolar. 

Eradication of the Stinging Nettle. Tho distribution 
and control of the great stinging nettle, Uriica dioica, 
is the subject of an interesting article by G. H. Bates 
in the Journal of the Ministry of Agriculture, vol. 39, 
p. 912. Although not an aroble weed, this plant 
frequently becomes troublesome on grass, and apart 
from any other reason it gives a genoral appearance 
of neglect on property where it occurs in any great 
quantity. A careful study of the chief natural 
habitats of the nettle have led the writor to refute 
the old idea that it is a nitrophilous and shade- 
loving plant and actual soil analyses aro brought 
forward in support of his view. Cover, rather than 
high nitrogen contont, was found to be characteristic 
of the sites most liable to infestation, and the chief 
causes of an invasion of nettles on grassland, molehills, 
stick heaps, ditch clearings for example, bear out 
this theory. As regards the best methods of eradica¬ 
tion of nettles from grassland, opinion is somewhat 
various, but both chemical and mechanical means 
have been used successfully. As an example of the 
first type of method, spraying with a 5 per cent 
solution of sodium chlorate may be mentioned. This 
has proved very successful on tho Continent and 
should bo applied at the rate of 1 gallon per square 
yard after the shoots have been out down so as to 
ensure the underground parts of the plant being 
reached. A simple but effective mechanical method 
of eradication is cattle treading. The placing of a 
feeding trough or salt liok in the middle of a patch 
of nettles has been shown to bring about a complete 
clearance of tho pest, and the consolidation of the 
ground only temporarily affects the grassland itself. 

Pitchblende at Great Bear Lake, Canada. It is 
already well known that the pitchblende deposits at 
LaBine Point, though difficult of access, probably 
constitute the most valuable source of radium yet 
discovered. A comprehensive report on the occur¬ 
rences has been prepared by H. S. Spence (Investi¬ 
gations of Mineral Resources and the Mining Industry, 


1931, pp. 55-92, 1932, Department of Mines, Canada). 
Four types of mineralisation have so far been found ; 
(a) pitchblende-quartz veins with important amounts 
of native silver; (5) native-silver-rhodochrosite 

veins; (c) silver-cobalt-carbonate veins; and (d) 

cobalt-bismuth-quartz veins. Of these, (d) is definitely 
later than the others, the relative ages of which have 
not yet beon established. Samples of pitchblende 
taken at a dozen different openings on the two 
principal veins, representing roughly hand-graded 
ore, have been analysed in detail. They show 25 ’73- 
52*68 per cent of uranium and 5*82-13*40 per cent 
of load. Atomic weight evidence has proved that 
the lead is almost pure uranium lead, corresponding 
to tho facts that thorium is absent from the mineral 
and galena no more than a very rare accessory. The 
age of the pitchblende is estimated at about 1,300 
million yours, a figure which presumably implies an 
early Pre-Cambrian (Keewatin) period of ore deposi¬ 
tion. It is of interest that the samples giving the 
lower values for uranium are loaohod surface speci¬ 
mens. The presence of rich deposits of native silver 
adds additional interest and economic value to the 
occurrences. 

Rainfall in Dahomey. “Die Niodersohlagsverh&Itnisse 
des alten deutsohon Schutzgebiotee Togo** is tho title 
of a memoir by Dr. Raoul Pignol which is No. 6 of 
Band 49 of Archiv der Deutschcn Seewartc, but is 
published separately. It deals with the climate- 
more particularly the rainfall—of what used to be 
the German colony of Togoland. The greater part of 
this area is now incorporated in Dahomey. On a 
basis of rainfall and temperaturo, following the 
system of classification of climate devised by Kdppen, 
the country must be divided into three principal 
zones, which show characteristic vegetation. The 
southern coastal belt has two rainy seasons separated 
by a short, dry season in summer and a relatively 
long one in winter, and is classified as isothermal 
(annual range of temperature loss than 5° G.); from 
the northern boundary of this zone up to about 
latitude 8°, the isothermal character is maintained, 
but in general there is only one wet and one dry 
season, the dry season extending from November to 
February or March ; farther north the annual range 
of temperature exceeds 5° C. and tho dry season is 
longer, extending from October or November to 
April or May. The rainy and dry seasons occur, 
according os the monsoonal indraught from the Gulf 
of Guinea or the dry hannattan—a north-east wind 
drawn from the Sahara—prevails. The analysis of 
the available rainfall data has been carried out with 
Germanic thoroughness. The different typos of 
seasonal variation of rainfall are illustrated by graphs 
for representative stations, and these are followed by 
the main objeotivo of the work—rainfall maps on a 
good open scale, showing the geographical distribu¬ 
tion of annual, seasonal and monthly rainfall. Apart 
from their economic value, these are instructive 
examples of the monsoonal control of climate, and 
may usefully bo compared with similar data for 
India. 

Aeroplane Noises. The issue of the Proceedings of 
the Pkysico-Mathematical Society of Japan for October 
1932 contains tho second of two papers on the sounds 
emitted by revolving air screws which Messrs. Obata, 
Morita and Yosida have recently contributed to 
the Report of the Aeronautical Research Institute of 
Japan. Models, of about a third natural size, of six 
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air screws were used. Hie driving shaft projected 
through the outer wall of a building from a boxed-in 
electric motor and the sounds were recorded by 
microphone, amplifier and oscillograph. They are of 
three types—those due to the rotation of the screw, 
those duo to the shedding of eddies from the blades 
and those due to the elastic vibrations of the shaft 
and blades. The oscillograph records are not strictly 
periodic but a representative period is analysed and 
the amplitudes of the component harmonics at 
different speeds of the screw and in different direc¬ 
tions from it, are shown by moans of curves. Full- 
scale observations on a moored aeroplane provided 
with a silencing pit were made for the Aircraft Noise 
Sub-Committee of the Aeronautical Research Com¬ 
mittee in Great Britain by Mr. C. F. B. Kemp and 
were described by him in the March 1932 issue of the 
Proceedings of the Physical Society , London. His 
results are in partial accord with the theory of 
Dr. Paris while those of Obata, Morita and Yosida 
are not. 

Polarisation Phenomena in Electron Scattering. E. 
Rupp has described further experiments on the 
polarisation effects obtained by scattering electrons 


at gold surfaces (Phys. Z. t Dec. 1). In his earlier 
experiments, the electrons scattered at 90° by a gold 
foil were passed through a second thin gold foil and 
an intensity variation was found around the ring 
pattern. The latest experiment was conducted by 
scattering the electrons by a gold foil and allowing 
a pencil of electrons scattered by a gold foil to fall 
alternatively on a gold or an aluminium wire which 
acted us a second scatterer. The electrons leaving 
the wire in two directions parallel and antiparallel 
to the original electron beam were separately collected. 
The apparatus was adj us ted until the rati os of 
parallel to antiparallel scattering were equal for the 
gold and aluminium wires, using 20 kv. electrons 
which were assumed not to show polarisation. When 
130 or 250 kv. electrons were used this equality was 
not maintained, a polarisation effect altering the 
ratio by 3-4 per cent and 9-10 per cent respectively. 
The polarisation effect was destroyed by passing the 
electrons through a transverse magnetic field 10 cm. 
long and of intensity 440 gauss. (The direct deflection 
was compensated electrostatically.) The unsym- 
metrical reflection is ascribed to a magnetic moment 
of the electron, and its polarisation to scattering at 
the atomic nuclei. 


Astronomical Topics 


Large Group of Sunspots. A large group of sun¬ 
spots in stream formation is at the present time 
crossing the sun’s disc. The spots appeared at the 
eastern edge of the disc on February 1 and will 
disappear around the western edgo on February 14 ; 
the date of central meridian passage was February 
7 -5. On February 2-3, the total area of the stream 
was 1500 millionths of the sun’s hemisphere, and the 
area of the largest component (the following spot) 
about 700 millionths. This group is the largest for 
two years, and its appearance at the present time is 
an example of the vagaries of sunspots. During tho 
last throe years, the sun’s activity has been declining 
fairly rapidly towards the minimum of the 11-year 
cycle, and last year on about ninety days the sun 
was entirely free from spots ; yet the present sun¬ 
spot disturbance is tho third considerable group seen 
in tho last three months. An interesting feature of 
this group is the inclination (about 20°) of its axis to 
the sun’s equator, the leader spot, in latitude 16° N., 
being farther away from the equator than the fol¬ 
lower in latitude 11J°N. On February 2, tho spots 
wore active spectroscopically, and two small erup¬ 
tions of bright hydrogen (H a) were observed at 
Greenwich at 10 h and 15 h . 

Perturbations of Comets by the Stars. A paper by 
E. Opik (Proc, Amer . Acad . Arts Sci. t Oct.) examines 
the effect of stellar perturbations in the case of 
comets or meteors which travel to great distances 
from the sun. It is easy to see that, since it is only 
the difference of action on the comet and on the sun 
that is effective, it is necessary to proceed to great 
distances before these perturbations are of any 
importance. It is shown that one of tho effects of 
such perturbations is a tendency to increase the 
perihelion distances of the objects; it is concluded 
that if the aphelion distance is about ten thousand 
units, or one-thirtieth of the distance to the nearest 
star, the perihelion distance is likely to be so much 
increased that few, if any, of such comets would come 
into the sphere of visibility from the earth. Some 


2,000 units is estimated as the probable greatest 
apholion distance of the comets that can be seen 
from the earth ; for meteors the lower figure of 1,000 
units is adopted. If such metoore date back to the 
origin of the solar system, estimated to have been 
some 3,000 million years ago, they would have 
approached the sun more than a hundred thousand 
times ; the heat experienced is estimated as equiva¬ 
lent to about thirty thousand years of continuous 
heating to a temperature exceeding 0° C, This would, 
according to tho author’s estimation, suffice to deprive 
a stony metoor of all its helium. This research, 
which is of a novel character, was undertaken in 
connexion with the extensive meteor work initiated 
at Harvard by Prof. Shapley. 

Spectral Types of Faint Stars, Kaptoyn’s plan of 
“Selected Areas” included the determination of the 
spectral types of as many stars m possible in each 
area. Part of this work of classification was under¬ 
taken by the Mount Wilson Observatory, and a list 
of 4,096 spectral types has now been published by 
Dr. Humason (Astrophys. J. t vol. 76, p. 224). These 
cover the first 116 areas of Kapteyn’s plan, and 
include stars down to the 15th magnitude (photo¬ 
graphic). The observations were made with a slitless 
spectrograph at the Newtonian focus of the 60 in. 
reflector, which gave Bpectra of 7 84 mm. length 
from Up to He . These spectra were classified by 
matching with plates of standard stars, the mean 
of three observations being adopted as the spectral 
type. The principal oriteria used were the hydrogen 
lines, the fZf] and [K] lines of calcium, the [(?] 
band and the M-fcype bands. The only difficulties 
encountered were*in distinguishing between types 
F and B t which strongly resemble each other in such 
small-scale spectra if they are not strong enough to 
show tho [Zf] and [A] lines. In addition to the list 
of observed speotral types, the author includes 
some statistical notes, with frequency curves for 
each type in different regions and for all regions 
together. 
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Royal Society Mond Laboratory 


T HE new Royal Society Mond Laboratory (Fig. 1) 
which has been presented to the University of 
Cambridge by the Royal Society was formally opened 
on February 3 by the Chancellor of the University, 
Mr. Stanley Raldwin. 

The ceremony was preceded by an official luncheon 
in Corpus Christi College, given by the Vice-Chan¬ 
cellor, Mr. W. Spens, who welcomed a large gathering 
representative of the Royal Society, the Department 
of Scientific and Industrial Research anti most of the 
schools of physical science in Great Hr i tain. After 
the luncheon, a meeting was held in the Arts School 
when the Cavendish Professor, Lord Rutherford, 
explained the purpose of the laboratory and gave an 
account of the early stages of the work of Prof. P. 
Kapitza, referring in particular to the great diffi¬ 
culties at the outset, when for a time it seemed almost 
impossible to construct eoils which 
would not be disrupted by the large 
electromagnetic stresses developed 
during the experiments. 

Sir Frederick (lowland Hopkins, 
president of the Royal Society, then 
formally presented the laboratory to 
the University. He referred to the 
connexion which has always existed 
between the Royal Society and the 
University, a connexion which has 
been particularly helped by the 
sequence of Cavendish professors who 
have also been presidents of the 
Royal Society. It was his privilege 
to convey this gift from an ancient 
but progressive scientific society to 
a still more ancient but no less pro¬ 
gressive university. 

Sir Robert Mond then gave a 
short address and spoke of the 
great interest his father. Dr. Ludwig 
Mond, had always shown in scientific 
research, an interest which was 
largely responsible for enabling 
Dewar’s pioneer researches in low 
temperatures to be carried out and 
is now bearing further fruit in this 
gift, which the Royal Society has 
been able to make from the accumu¬ 
lated interest of the Ludwig Mond 
bequest. The Chancellor, in accepting the gift on 
behalf of the University, gave a brief account of the 
history of the work which has led to tho construction 
of the Laboratory. After several years of preliminary 
experiments in the Cavendish Laboratory, Dr. Kapitza 
was able in 1925 to develop a method of producing 
magnetic fields of the order of 300,000 gauss by 
passing the heavy initial current from a short circuited 
alternator through a small coil. To obtain the large 
currents of the ortler of 15,000 amperes necessary for 
the work, a special alternator was required and its 
purchase was made possible by genorous grants from 
the Department of Scientific and Industrial Research, 
which was farsighted enough to see the importance 
of the work and to support it during its infancy. 
The Department later provided the grant which 
enabled a liquid hydrogen plant to be constructed 
and thereby enabled cryogenic work to be taken up 
again in England after an interval of many years 
since Dewar’s experiments. 


The Chancellor reminded his audience that the 
greatness of a country in tho eyes of the world and 
of history will be measured not so much by the size 
of its armaments or of its industries as by its per¬ 
manent contributions to art, literature and science. 
Modern industry is becoming more and more depend¬ 
ent on the application of discoveries in pure science, 
and successful industrial re-toarch is ultimately depend¬ 
ent on the vigorous prosecution of research in pure 
science. Whilst as a statesman he would accept no 
responsibility for the social effects of any work which 
might come from the Laboratory, tvs Chancellor he 
welcomed tho gift for the great addition which it 
makes to the facilities available for experimental 
physics in the University. 

The new laboratory, designed by Mr. H. C. Hughes, 
stands in tho courtyard of the Cavendish Laborato' j 


It has been fortunate indeed that soon aftor tho 
gift of the Royal Society had been accepted, it beoame 
possible for the University to build new lecture rooms 
for the Department of Engineering, and so to clear 
away from the Cavendish site the old engineering 
workshops in which the School of Engineering in 
Cambridge wrh born, thereby enabling tho site to be 
allotted to the new Laboratory. This close proximity 
of tho Laboratory to its parent body, the Cavendish 
Laboratory,.cannot fail to facilitate and invigorato 
the work of the Laboratory, since its work is, and 
must continue to be, mainly physical, whilst the 
provision of cryogenic facilities may well exert a 
marked influence on the future work of the Cavendish 
Laboratory. 

Surrounded on all sides by high buildings, the 
Laboratory has been designed for the most part os a 
single storey block with a grotip of first floor rooms 
for offices at one end. The basic idea of the plan 
has been to separate and isolate, so far aft possible* 



Copyright: H. C. Hughet 

Fro. 1. Entrance to lioyal Society Mond Laboratory 
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the research rooms from the heavy machinery which 
is necessary to the work of the Laboratory. The 
central hall shown in the plan (Fig. 2) is devoted to 
the main experimental apparatus of the Laboratory 
—the large generator which produces the very 
intense currents and its auxiliary apparatus. Near 
the generator in adjaoent rooms are arranged 
the machine room, workshop and liquid air room. 
In these rooms great care has boon taken to reduce 
the noise produced by the machinery at its source 
by the free use of asbestos sound absorbent ; special 
precautions have been taken to prevont the trans¬ 
mission of noise through doors, and in addition, the 
steel frame of the building has boon erected in two 
separato sections so that there can be no diroet 
transmission of vibrations from the machine end to 
the research end of the Laboratory. The roofs of the 
two sections overlap and only lead aprons, a mortar 
joint tilling and two insulating pads join the two 
sections. The result of these precautions lias been 
very satisfactory, the noise of the machines and 


liquid air plant being practically inaudible in the 
rest of the laboratory. 

The liquid hydrogen plant already described in 
Natuuk (129, 22 4, Feb. 13, 1932) has been removed 
to the new Laboratory, the only change made being 
in the system of gas storage. In place of cumber¬ 
some oil-filled gfts holders which are usual for this 
work, a very small gas holder is used having a capacity 
of about 1 cubic metro, the main volume of the gas 
being stored at 10 atmospheres pressure in hollow 
steel forgings, automatic pumping plant being 
installed to convey the gas from the storage cylinder 
to the gas holder as required. In this way it is 
hoped to minimise the diffusion of air impurities 
from the oil of the gas holders into the hydrogen, one 
of the most common sources of trouble in liquefaction 
work, A further advantage lies in the great reduction 
of space effected, and as a result it has been possible 
to house both a hydrogen and helium liquefaction 
plant in a room about 25 ft. x 18 ft. The compres¬ 
sors and storage system for the helium liquefaction 


are installed, and it is hoped to construct the liquafier 
within tho next few months. 

The six research rooms of the Laboratory open 
out of the main hall at tho north end. Each research 
room has large plate glass windows with adequate 
dark blind arrangements ; the walls are plain dis¬ 
tempered brick with vortical wooden strips to provide 
fixing accommodation for apparatus ; the rooms are 
heated by panel radiators fixed on the coiling to econo¬ 
mise floor space. An even temperature is ensured 
in all tho research rooms, first by fitting thermo¬ 
statically controlled val ves to al 1 radiators, and 
secondly by having an oil-fired boilor with thermo¬ 
static control of the water temperature. 

In each room n concrete galvanometer foundation 
goes down to a depth of 10 ft. and heavy section 
earthing rods should ensure that independence of 
extraneous electrical disturbances which is so essen¬ 
tial for magnetic researches. A cross-connexion 
switchboard in the main hall enables any one of five 
different machines to be connected to and controlled 
from any desired room ; at the same 
t ime tsich r o< nn 1 ias a vai table a 
separate switchboard on which are 
a 220 volt battery, four terminals 
which can be connected to any 
desired cells in a 110 volt battery, 
a three win 1 automatically regulated 
110/220 volt r>.c. supply, a four wire 
3-phase a.u. supply and a galvano¬ 
meter lamp supply. From the 
switchboard an overhead grid allows 
tho supply to be conveyed neatly 
to any table in the room. Self¬ 
starting synchronous clocks have 
been installed in each research 
room in place of tho half minute 
impulse clocks, to eliminate the 
magnetic disturbances which are 
apt to be introduced by tho impulse 
type. All the synchronous clocks 
are fed from a central point near a 
master clock which is fitted with 
both synchronous and impulso dials, 
and a frequency change arrange¬ 
ment enables all the docks to be 
actuated from this point should a 
failure of supply lead to stoppage. 
The master clock is also used to 
provide seconds impulses to any 
room if required. 

Every advantage has been taken of tho flexibility 
allowed by modern building materials to meet the 
special requirements of the Laboratory at the least 
possible expense. As a result, tho average oost has 
been loss than U. 3d. per ft. cube, of which 10 per 
cent was for special foundations. The main decora¬ 
tive features of the interior are tho attractive modem 
furniture designed by the architect, Mr. H. 0. Hughes, 
and the gay colourings of the pipes conveying the 
different services. The only decorative feature of the 
exterior is the crocodile rampant excised in the white 
bricks by Mr. Eric Hill. Of the many explanations of 
the significance of this carving, we may record one—to 
the sculptor at least it signifies “Science Devouring 
Culture*’. The exterior of the building has boon faced 
with white Leighton Buzzard bricks ; these together 
with the large plate glass windows and ciroular en¬ 
trance give the building a modernist character, whilst 
at the same time its simplicity should enable it to be a 
harmonious neighbour to its very mixed surroundings. 
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International Congress of Scientific and Applied Photography* 


"*HE first International Congress of Photography 
was held in Paris in 1889, Congresses followed 
at Brussels in 1891, Paris in 1900, Lidgo in 1905, 
Brussels in 1910, Paris in 1925, London in 1928 and 
Dresden in 1931. It is hoped to continue the meet¬ 
ings trioimially and the next one will probably be 
held in America in 1934, The recently published 
report of the proceedings of the eighth Congress 
affords a very good view of the activities of the 
organisation. 

Standardisation of photographic sensitometry has 
since 1925 been one of the principal objects of the 
Congress. National committees for dealing with this 
problem have been set up in Germany, England, 
France and the United States. After discussions 
and researches lasting over throe Congresses, agree¬ 
ment has at length been reached on a photographic 
unit of daylight for the testing of such materials as 
aro to be used in daylight. The standard approaches 
very closely the quality of mean noon sunlight at 
Washington, and intensities are to be expressed in 
visual candles. The standard light is comparatively 
easy to reproduce in the laboratory since it consists 
in a vacuum electric lamp operating at a colour 
temperature of 2,360° K. and corrected by means of 
a two-cell liquid filter of blue colour. The filter is 
one of a series worked out with great care by Messrs. 
Davis and Gibson of the Bureau of Standards at 
Washington and is oasily prepared. In other details 
of the technique of sensitometry a scries of recom¬ 
mendations has been drawn up. Thus the methods 
of obtaining tho characteristic curves of photographic 
materials have been largely unified. The interpre¬ 
tation of the datu is, however, not nearly so clear 
to define ; the real meaning of photographic ‘speed* 
is still a matter of great difficulty. The Gorman 
section of the Congress is, however, making a bold 

* Bericht lihrr den VITI Intematlonalen Kongress fflr wlaeonurhaft- 
llohe und ancewandte Photographie. Dresden, 1031. Pp. 446. Johann 
AmhroatuB Barth, Leipzig. 


attempt to standardise a method for the determin¬ 
ation of commercial speed numbers. This will be 
very difficult because, although the standardisation 
of the methods of determining characteristic curves 
of photographic materials is now within sight, the 
derivation of 'speed* numbers from the curves is still 
a subject of acute controversy. 

For cinematography tho Congress also yields 
opportunities for achieving international standard¬ 
isation in such matters as the dimensions and spacing 
of sprocket holes in film, tho definition of the mean¬ 
ing of tho term 'safety film*, etc. 

The chief interest of the Congress lies, however, 
in the scientific papers presented for discussion. It 
is interesting to watch the growth or decline of 
interest in various subjects from one Congress to 
another. The subject of sound-recording claimed 
only two short communications in the Congress of 
1928. At the 1931 Congress, however, eight papers 
of considerable scientific importance dealt with 
various aspects of sound -recording. In 1928 the 
sound film was in its infancy, by 1931 it had grown 
out of recognition, indeed it has been said that the 
number of investigators studying this subject is four 
times as great as the number studying all other 
branches of photography. The oxaot number may 
be founded mainly on guess work, but the general 
truth of tho statement probably stands. 

For research in chemistry and physics, photography 
appears to serve the function of providing endless 
themes. It is worth noticing that several papers 
were communicated from various continental univer¬ 
sities and technical institutes. Only two research 
papers were sent in from England ; these emanated 
from laboratories maintained by the photographic 
industry. It may be suggested that workers in 
university laboratories would gain a great deal of 
inspiration by a careful study of the possibilities 
presented by photographic science as a field for 
research. S. O. R. 



Electrolysis of 

I N a communication to tho November issue of tho 
Berichte der deutachen chemischen Qeaellachaft , 
Herron A. Stock and E. Wiborg discuss the mechan¬ 
ism of tho complex changes whereby substitution of 
hydrogen by amino-groups takes place when solutions 
of boron hydrides in liquid ammonia are electrolysed. 
Two distinct reactions have been traced, namely, 
one which produces hydrogen as the only gaseous 
product and one which results in the liberation 
of hydrogen at the cathodo and nitrogen at the 
anode. 

These two reactions have been studied in detail. 
The former predominates for a time but gradually 
dies down until eventually it is completely replaced 
by the latter. This stage is indicated by the settling 
down of the current to a constant minimum value. 
Solid substitution derivatives can be recovered from 
the solutions by evaporation of the solvent. These 
solids were hydrolysed in order to determine their 
composition. Analysis of the results shows that the 
hydrogen which is liberated in the first reaction is 
due principally to chemical substitution of hydrogen 
by amino-groups but that this substitution is initiated 
and maintained by electrolysis of the boron hydrides. 
The other reaction is ultimately due to the elootro- 


Boron Hydrides 

| lysis of ammonia, but as pure liquid ammonia is 
! scarcely affected by the current, it is evident that 
in this case also some secondary factor has to be 
considered. 

The authors have previously shown that boroethane, 
B t H e , acts as a dibasic acid and they are now able to 
trace the gradual cessation of the first or substitution- 
! reaction to tho diminution of acidity by the formation 
I of inner salts of the amino-derivatives (after the man¬ 
ner of glyeocoll). Some of these inner salts will still 
I be sufficiently acidic to undergo further electrolysis 
and subsequent substitution, whilst others will be 
neutral and therefore resist further action. Thus 
the substitution reaction gradually fades out. 

Again, the active factors in promoting the direct 
electrolysis of the ammonia (that is, the final reaction) 
are said to be the anions of the inner salts, since 
decomposition of ammonia is not observed in the 
early stages of the electrolysis. Boroethane gives 
rise to the compound B 2 H 4 (NH S ), as the final product 
of substitution. 

'Hie compounds B 4 H, 0 and B 10 H l4 were also studied 
I under similar conditions, when it was found that 
replacement of six and twelve hydrogen atoms respect¬ 
ively could be effected. 
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University and Educational Intelligence | 

Cambridge. —The Buildings Syndicate has recoin- > 
mended to the University that the plans for buildings | 
for the Department of Zoology prepared by Mr. J. t 
Murray Easton be approved and that Dove Brothers’ ! 
tender of £72,303 for the work be accepted. If j 
approval is given to this report at the earliest possible 1 
date, the first section of the new Zoological Laboratory j 
should be ready for occupation by October 1, 1933 ! 
and the whole by October 1, 1934. i 

At Jesus College, Dr. H. Spencer Jonos, formerly 
a fellow of the College, and recently appointed 
Astronomer Royal in succession to Sir Frank Dyson, 
has been elected to an honorary fellowship. 


The Royal Technical College, Glasgow, succeeded \ 
last session in fully maintaining its activities despite : 
the continued depression in many of the industries 
in Glasgow and its neighbourhood. Statistics given 
in the recently published annual report show that 
the number of day students (897) falls short by less ! 
than ono per cent of the number in the preceding ; 
year and evening students numbered 2,728, as 
against 2,880 in 1930-31, The very difficulties which 
the College has been called upon to face appear to 
have increased rather than diminished its vitality, j 
and the financial position is satisfactory. Among j 
the notable events of the year was the establishment ; 
of a series of bursaries to enable distinguished ovening 
students of the College, whoso higher education has 
been gained while they were at work during the day, 
to continue their studies by attendance at College 
day classes, thus helping to remedy one of the defects 
of the British system of technical oducation to which 
attention was directed in Nature of December 24. 
Substantial progress was made with the erection of 
a five-foot diameter open-jet type wind tunnel, 
intended for the investigation of problems in general 
engineering as well as in aerodynamics. When com¬ 
pleted, the installation will, it is anticipated, be 
unique in its range of applicability. 


Calendar of Nature Topics 

Commencement of Salmon Season 

February 11.—“The trout and salmon, being in 
season, have . . . their bodies adorned, the one with 
such red spots the other with such black or blackish 
spots, as give them such an addition of natural 
beauty, os I think, was never given to any woman 
by the artificial paint or patches, in which they so 
much pride themselves in this age.” (Walton, “The 
Comploat Angler”.) 

Walton is much less voluble than usual over the 
technicalities of angling in his discourse on the 
salmon. Probably his practical acquaintance with 
salmon fishing was limited. His account of salmon 
natural history, however, indicates the main linos of 
its life-history well enough, despite errors in detail 
such as August for the spawning month, and the 
notion that the growth “out of their lower chaps, 
not unlike a hawk’s beak” develops after spawning 
is over. Apart from more precise determination 
of systematic relationships among the Salmonid®, 
progress since Walton’s day has consisted largely 
m elucidating details of salmon movements, repro¬ 
duction and growth. The most notable modem 


contribution is the discovery and utilisation of the 
fact that valuable information may be deduced from 
examination of the scales. Migration or marking 
experiments which, practised on a considerable scale 
during the last few decades, have yielded much, are 
a modem development of what seems to be a fairly 
old practice. “Much of this has been observed by 
tying a ribbon, or some known tape or thread, on 
the tail of some young salmons which havo been 
taken in weirs as they have swimmod towards the 
salt water, and then by taking a part of them again, 
with the known mark, at the same place on their 
return from the sea.” (Walton.) 

Salmon Disease 

Increasing attention to fisheries, following on the 
interest aroused in fish hatching as a means of keeping 
up stock in rivers, brought L salrnon disease’ into 
prominence. This disease, now known for about a 
century, is marked externally by growths of the 
fungus Saprolegnia ferax. Day (“British and Irish 
Salmonidae”, 1887) records it as epidemic in British 
waters since 1878, and suggests various causes pro- 
disposing to the infection, which he considered as 
normally present but “requires a soil suitable to its 
germination”. Hume Patterson (Rep. Scot. Fish. Bd , 
1903) showed the fungus masked a bacillus (B. 
saIrnonis pestis) the essential organism of the disease. 
Thero is still considerable though varying mortality 
among salmon from this cause and from time to time 
it has broken out in epidemic force. 

Furunculosis 

Furunculosis is a more serious disease and lacks 
the notable external sign of secondary growth of 
fungus. Essentially a general infection, at present 
nothing short of bacteriological examination of the 
blood of suspected fish can gi ve a trustworthy 
diagnosis, although external lesions may in some 
cases indicate that the disease is probably present. 
Emmerich and Weibel (1894) isolated the causative 
organism (B. salmonicida) and their findings were 
confirmed and extended by Hofor (1904) and Plehn 
(1909-24) on the Continent; in Groat Britain by 
Arkwright (1912), Home (1928), and Williamson 
(1928-30). The disease has been known in Europe 
for some forty years. In the United States it came 
under notice rather later (Marsh, 1902). Widespread 
outbreaks occurred in 1909-11 in France, Switzerland, 
Austria and south Geimany, whore in 1909, 25 
Bavarian rivers held diseased fish. In 1911 furun¬ 
culosis reached the south-western English rivers ; 
less than two years after thero was an outbreak in 
Ireland (River Liffey). Since then the disease has 
been reported in many British rivers. A severe out¬ 
break among Rennet trout in 1924 prompted renewed 
inquiry into the origin and spread of the disease. 
In 1926 the finding of 459 dead salmon in the upper 
waters of the Tay, in what would appear to be an 
exceptionally favourable environment for salmon, 
attracted the attention of the Scottish Fishery Board 
to the disease, wtyoh has since appeared in many 
widely separated Scottish rivers. In 1929 a Furun¬ 
culosis Committee was appointed by the Minister of 
Agriculture and Fisheries and the Secretary for 
Scotland and in the following March an interim report 
was issued. The Committee found the probable 
immediate origin of the disease to be fish farms, 
whonce the bacillus may be carried to different rivers 
by apparently healthy trout distributed for stocking 
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purpose**. Unhampered importation of supplies 
from the Continent by such farms, as has occurred 
freely in the past, provides an easy route for the 
transmission of infected foreign fish. 

That the English outbreak of 1911 should have 
followed the severe epidemics in Europe in 1909-11 
is very suggestive. Transmission by casual migrants 
from Continental to British rivers must be excluded 
in view of*the low viability of B. mlmonicida in sea 
water (Williamson, 1928). It is therefore extremely 
likely that furunculosis is another case whore 
the incautious introduction of livestock from abroad 
has done serious harm to the homo fauna. 

St. Valentine's Day. The Beginning of Spring 

February 14.— Several English and French proverbs 
associate the beginning of spring with St. Valentine's 
day, when ‘ ‘winter's back breaks”. Long-period 
averages for London confirm these sayings, showing 
that after remaining almost constant throughout 
January and the first half of February, the tempera¬ 
ture begins to rise about the middle of the latter i 
month. Persistent frosts rarely continue unbroken 
after this date, and oven if the nights remain cold, 
the increasing power of the sun’s rays is noticeable 
in a midday thaw. The crocus is expected to blossom 
About February 14, and is dedicated to St. Valentine. 

Progress of Oceanography 

On February 14, 1779, Capt. James Cook, F.R.S., 
was murdered by the natives of Owyhee, and the 
world thus lost at the oarly age of fifty-one years 
its greatest marine explorer and navigator, and one 
who is now universally acclaimed os the founder of 
the science of oceanography. On the same date, 
nearly one hundred years later, was made one of the 
moBt fruitful hauls of the Challenger Expedition, 
the results of the world-wide collections of which j 
form tho main basis upon which modem oceano¬ 
graphy is built, and have dispelled for all time the 
belief that the deepest parts of the ocean are unin¬ 
habitable. 

H.M.S. Challenger. February 14, 1876. Lat. 
87° 17'S. : long. 53° 52' W. Station 320 (Sounding 
407). Falkland Islands to Rio de la Plata. 

“At 11.30 a.m. commenced heaving in trawl, which 
came up at 12.30 p.m.,-containing a little mud, 
five or six phosphatic concretions, and numerous 
specimens. This was one of the richest hauls made 
during tho cruise.” 

“Excluding Protozoa, nearly 600 specimens of 
invertebratos and fishes were obtained at this Station, 
belonging to about 127 speoies, of which 103 are new 
to science, including representatives of 19 new 
genera ; 80 of the now species and 6 new genera 
were not obtained elsewhere.” 


Societies and Academies 

London 

Royal Society, Feb. 2. J. C. McLennan and R, 
Tubnbdxl : The ultra-violet absorption bands of 
xenon. The characteristic features of the two 
absorption bands in the neighbourhood of the 
resonanoe lines X 1469 -6 A. and X 1296 -6 A. con be 
explained by supposing them to bo due primarily 
to absorption occurring during atomic collisions, when 
the energy levels of the colliding atoms were per¬ 
turbed by their mutual interactions. At the lower 
ressuros, mainly two-body collisions are effective, 
ut at pressures above 90 mm. of mercury and at 
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room temperature, collisions between three or more 
atomH occur frequently enough to affect appreciably 
tho absorption. A comparison of the absorption 
bands at X 1469 *6 A. and X 1296 *6 A. reveals that 
with xenon, two-atom aggregates involving one atom 
in the 1 P ,° state are less stable than two-atom 
aggregates having ono of the constituent atoms in 
the 3 fY state. D. M. Nkwitt and A. M. Blooh : 
The slow combustion of ethane at high pressures. 
In the slow combustion of ethane-oxygen mixtures 
of composition 85-90 ethane with 15 10 per cent 
oxygon, at high pressures, in termed iate products, 
representing the six possible ‘hydroxylation’ steps 
whereby the ethane molecule is oxidised, have been 
isolated. At 100 atmospheres pressure, upwards of 
60 (and in one case more than 70) per cent of the 
carbon of the ethane burnt survived as condensable 
and water-soluble intermediate products. Ethyl 
alcohol and/or acetic acid predominated among the 
surviving intermediate products but, in addition, 
considerable quantities of methyl alcohol, acetalde¬ 
hyde and Bteam wore always present together with 
smaller amounts of formaldehyde find formic acid. 
The effect of increasing the initial pressure of the 
reacting medium was in general to favour the survival 
of ethyl alcohol, acetaldehyde and acetic acid (that 
is, of products formed without any rupture of the 
ethane molecule). 

Geological Society, Dec. 21. L. Hawkks and Hilda 
K, Hawkks : The Sandfell laccolith and ‘Dome of 
Elevation’. Sandfoll—a hill of rhyolitic oligoclasa 
porphyry intruded into tho plateau basalt series on 
the south side of Faskrudsfjord, eastern Iceland - 
is a laccolith which in form, relationship to the 
country rocks, and exposure, is comparable with the 
type intrusions of the Henry Mountains. Tho thick - 
ness of the original cover can be determined with 
greater precision than has hitherto been possible for 
such bodios, and it can bo demonstrated that 
intrusion was accompanied by a doming at tho 
earth’s surface. The northern junction is mainly 
a faulted one, and the laccolith is asymmetric. 
S. Smith (with notes on fossils by C. J. Stubblefield): 
The occurrence of Trcmadoc shales in the Tortworth 
Inker, Gloucestershire. Hitherto the Tortworth 
lnlier has boon considered as entirely of Silurian 
age, but recently Tremadoc fossils were found by 
one of the authors in the soft bluish-grey shale which 
forms much of the northern part of the Palaeozoic 
outcrop. The Tremadoc rocks, for which the name 
‘Breadstone shales’ is proposed, occupy tho entire 
width of the inlier betwoon Purton and Mobley and 
cover an area of approximately 3^ square miles. 
They provide tho most southerly exposure of Cam¬ 
brian rocks in Britain. Their outcrop lies nearly 30 
miles south of that of the Bronsil shales of the 
Malvern region. A. D. N. Bain: The younger 
intrusive rocks of the Kudaru Hills, Nigeria. The 
members of tho series present in these hills consist 
of a mass of cone-sheets and dykes surrounding 
pyroxene-fayalito-, riebeckite-, and biotite-granites, 
the riobeckito-granito forming the main intrusion* 
Tho earliest member is a very large cone-sheet con¬ 
sisting of a unique rock type, a pyroxene-fayalite- 
quartz-porphyry. The field work definitely estab¬ 
lishes two swarms of minor intrusions, one coming 
before the main granites and the other and more 
numerous swarm, after them. The whole group has 
the form of an inverted cedar-tree laccolith or 
chonolith. 
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Paris 

Academy of Sciences, Dec. 27 (195, 1337-1440). 
Jules Drach : The integration by quadrature of a 
class of differential equations : d x yjdx x ~ F(x, y). 
A. Cotton and M. Sch&rer : The magnetic rotatory 
dispersion of a coloured diamagnetic compound, 
thiobenzophenone. These determinations were carried 
out with the liquid film only 0*13 mm. thick. For this 
diamagnetic liquid the anomalies of the magnetic 
rotatory dispersion woro quite clear on both sides of 
the absorption band, but do not show the same 
characters previously noted in the case of cobalt 
chloride. The work will bo continued with higher 
magnetic fields. C. Matignon and M. S£on : Tho 
action of steam on methane. Studies of the effects 
of different catalysts on the course of the reaction 
CH 4 2M m O — CO a -f 4H a . Zirconia proved to bo 
the host catalyst. Gabriel Bertrand and L. Silber- 
stein : Tho importance of sulphates as manure, 
laboratory experiments show that the introduction 
of a certain proportion of combined sulphur in an 
assimilable form is necessary. The uso of potassium 
and ammonium sulphates in the field is suggested 
as desirable. Jean Cabannks : The Ramon spectrum 
of tho SO 4 ion in gypsum. A. Bigot : The r61e of 
solifluxion in the morphogeny of the hills of Nor¬ 
mandy and the Maine. Paul Vincensini : The focal 
points of circles of a congruence. Georges Gikaud : 
Non-linear equations of the elliptic type. General 
theorem and application. Soitia : Integral equations 
of the first species with fixed limits. JuLJirsz 
Sciiaudrr : Partial* differential equations of tho 
elliptic typo. Herman Auerbach : Limited groups 
of linear substitutions. Carl A. Garabedian : The 
thick rectangular plate, uniformly loaded, the two 
opposite edges of which at least arc supported. 
Maurice Golaz : Remarks on the viscosity of water. 
Jean Louis Destoucheh : Remarks on the theory 
of superquantification. Max Serruys : The localisa¬ 
tion of the phenomena of detonation. Experimental 
study of knocking in an internal combustion motor. 
Antonio Cabreika : Tho variation of the orbit and 
velocity of Halley’s comet and its distance from tho 
planets causing the perturbations. Th. De Donder : 
Tho linearisation of any {ds x ). A. Hautot : The 
structure of the if a lino of carbon. G. A. Boutry : 
The design of a low-frequency amplifier for the 
photoelectric cell. P. Fourmarikr : The action of a 
magnetic field on a gas-filled photoelectric cell. F. 
Gallais : Silver iodomercurate. From measure¬ 
ments of the coefficient of magnetisation the existence 
of the complex compound Ag 8 HgI 4 is proved, agreeing 
with the conclusions of J. Ketelaar oasod on X-ray 
diagrams. L. Paltray, 8. Sabetay and Mlle. 
Denise Sontag : The action of various dehydrating 
agents on primary phenylethyl alcohol. When 
dehydration takes place, styrolene is formed in 
reference to the ether oxide. Paul Fleury and 
acques Lange : The oxidation of the acid alcohols 
and the sugars by periodic acid. This reaction appears 
to be specific for the a-diols. L. and H. Long oh ambon : 
The vanadinite from H6rival (Vosges). Mlle. 
Henrietta Alzmen : The palaeontological bases of a 
subdivision of the Stampian in the Paris basin. G. 
Dbu&pinr : The extension of the Palaeozoic seas in 
Asturia (Spain). Mlle. S. Gilijst ; An attempt at 
the classification of the upper Miocene and the lower 
Pliocene in Roumania. Transylvania and the Banat. 
D. Schnebgans : The subdivisions of the Ubaye 
sheet in the Morgon massif (French Alps). F. M. 


Bergounioux : The place of tho Trionyx in the 
classification of the chelonians. J. Coulomb : 
Researches on the magnetic anomaly at the summit 
of the Puy do Ddme. Iprac : Rosoarches on the 
submarine phenomena of the bay of ViJlefranehe- 
Bur-Mer. Pierre Fr^my : Living CyanophycotB in 
the thallus of Codiurn. A. Vladesco : The first 
partitions of the zygote in the leptosporangiate ferns. 
Mlle. Dzung Tsin Wang : Some observations on 
Uatilago violacea . E. Michel-Durand : The nitrogen, 
sulphur, phosphorus and potassium of the loaves of 
Prunus laurocrrasus at the moment of their fall. 
E. Fischer-Piktte, Roger Heim and Robert 
Lami : Preliminary note on a bacterial disease of 
Zostera . Lj£on Bkktin : The anatomical bases of 
the classification of tho apodal fishes belonging to 
tho sub-order of the Lyoiners. Emile F. Terroine 
and Mlle. Gilberte Mottrot : The formation of 
puric compound h at the expense of protein material 
in endogenous nitrogen metabolism. Fernand 
Mkrcier and J. Balansakd : Chemical and pharma- 
eodynamieal researches on the cardiotoxic principles 
of Cryptoategia mudagaacarienaia. H. Labb6 and M. 
Rubinstein : The action of adrenaline on the nitro¬ 
gen exchanges. James Basset and M. A. Machk- 
BtKUF : The study of the biological effects of ultra- 
pressures. Resistance of bacteria, diastases and 
toxins to very high pressures. M. and Mmk, G. S. 
Adair and M. and Mme, J. Roche : Researches on 
the molecular weight of globin from various haemo¬ 
globins. Ch. Dh6r6 : The togumentary porphyrin 
of Lumbricua terreatria . 8. Tuuchini : Remarkable 

effects of diatherino-coagulation in cancers of radio- 
biologists attacked by radiodermatitis. 

Geneva 

Society of Physics and Natural History, Dec. 1. G. 
Tiercy : The variation of ionisation and the spectrum 
variation of some Cepheids. Tho extreme spectra 
correspond to tho extremes of ionisation and the 
maximum ionisation is a little ahead of the light 
maximum, whilst the minimum of ionisation is ahead 
of the light minimum. E. Cherbulikz and Fr. Meyer : 
New researches on casein. Following up thoir earlier 
work, the authors conclude that casein from cow’s 
milk is a mixture of at least four constituents whioh 
have boon isolated, and the proportion of which in 
oasein is not constant. R. Wavre : New examples of 
polydromes of prolonged Newtonian potentials. H. 
La got a la : (1) Borings in the marly limestones of 
Ren6villc (French Congo). A description of the forma¬ 
tions met with in the course of five borings, one of 
which gave tho composition of the strata over 95 
metres. The marly limestones found at the levels of 
schists (micaceous, grits, etc.) belong to tho formation 
of the Niari limestones (schist-limestone series of 
Delhayo and Sluys). (2) Concerning tho stratigraphic 
scale of the Niari limestones. It is impossible to 
utilise the divisions aooepted by Delhaye and Sluys, 
and later by Babet, for the subdivision of the Niari 
limestones. In fact, the layers whioh should serve 
as a basis of reference are not constant in their facies. 
The author confines himself to establishing two 
groups, the lower ending with the appearance of 
the oolitic facies, following on a marl or clay facies. 
P. Balavoinb : Contribution to the tetrafluoride test. 
By the action of water on silicon fluoride, there is not 
only formation of silica, since, carried out in contact 
with glass, the reaction also causes corrosion of the 
glass. C. Dallwicx : Presentation of a map produced 
by the projection of the sphere on the icosahedron. 
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Forthcoming Events 


Official Publications Received 


Saturday, Feb. 11 

School Nature: Study Union, at 2.30—(at Botanical 
Theatre, University College, Gower Street, W.C.). 
Annual Conference. At 3—Sir Frank Dyson : “Astron¬ 
omy-- Old and New”. 


Monday, Feb. 13 

Royal Geographical Society, at 5.—A. C. O’Dell : 

“The Urbanisation of the Shetland Islands’’. 
University College, London, at 5.—Dr. H. R. Ing : 
“Chemical Structure and Pharmacological Action” 
(succeeding lectures on Feb. 20, 27, March (l, 13 and 20). 
University of Leeds, at 5.15. —Prof. J. Barcroft : 
“The Involution of the Body as a Milieu Adequate for 
the Mind”. 

Institution of Electrical Engineers (Mersey and 
North Wales Centre), at 7.30 (Faraday Lecture at 
the Central Hall, Renshaw Street, Liverpool).—Prof. 
J. T. MacUregur-Morris : “Lightning, and how the 
Engineer deals with its Effects” (to bo repeated before 
other Sections). 


Tuesday, Feb. 14 

Royal Institution, at 6.15. - Sir William Bragg : “The 
Analysis of Crystal Structure by X-Rays: A Review 
of the Work of Twenty Yoars” (succeeding lectures on 
Feb. 21, 28 and March 7). 

Pharmaceutical Society of Great Britain, at 8.30.— 
Prof. J. A. Gunn : “The Search for New Remedies”. 

Wednesday, Feb. 15 

Royal Meteorological Society, at 5.15—(Presidential 
Address).—Prof. S. Chapman : “Atoms, Molecules and 
Atmosphere”. 

University College, London, at 5.30. -I. C. Grdndohl: 
“Oslo and its Environs” (succeeding lectures on Feb. 
22 and March 1). 

University College, London, at 5.30.—J. Ross : “The 
Work of the Bristol Public Library”. 

Royal Society of Arts, at 8.—Capt. Huruld K. Sal- 
vesen : “Modem Whaling in the Antarctic” (Film). 

Thursday, Feb. 16 

University of London, at 5 - (at the London School of 
Economies). - A. W. Street : “The Marketing of Agri¬ 
cultural Produce” (succeeding lecture on Feb. 23). 

London Mathematical Society, at 5.- Prof. P. A. M. 
Dirac : “The Relation between Classical and Quantum 
Mechanics". 

Royal Institution, at 5.15.—A. K. Links : “Geography 
in the Public Service” (succeeding lectures on Feb. 23, 
March 2 and 0). 

Chemical Society, at 8.— Discussion on “The Raman 
Effect in Relation to some Chemical Problems”, to be 
opened by Dr. J. J. Fox. 

Linnean Society —(Hooker Lecture). Sir William 
Wright Smith. 

Friday* Feb. 17 

Institution of Chemical Engineers, at 11.—Eleventh 
Annual Corporate Meeting. At 11.45, The Right Hon. 
the Viscount Leverhulme : “Chemical Engineering and 
the Soap Industry”. 

Geological Society of London, at 5,30.—(Annual 
General Meeting). 

Institution of Mechanical Engineers, at 5.30— 
(Annual General Meeting).—F. R. B. Watson : “The 
Production of a Vacuum in an Air Tank by Means of 
a Steam Jet”. 


Saturday* Feb. 18 

Royal Institution, at 3.— Lord Rutherford : “Detection 
and Production of Swift Particles”. 


Great Britain and Ireland 

Empire Cotton Growing Corporation. Report of the Executive 
Committee to he submitted to the Meeting of the Administrative 
Council on January 17th, 1033. Pp. 8. (London.) 

The British Chemical Plant Manufacturers' Association. Official 
Directory of Members, 1033 : with a Classified List of their Manu¬ 
factures and Services. Pp. 174. (London.) Free, 

British Chemicals and their Manufacturers ; the Official Directory 
of the Association of British Chemical Manufacturers (Incorporated). 
Pp. 430. (London.) Free. 

The .Scientific Proceedings of the Iloyal Dublin Society. Vol, 20 
(N.S.), No. 32 : An Investigation of the Behaviour of Neon Discharge 
Tubes In a Flashing Capacity Circuit by means of a Cathode Kay 
Oscillograph. Hv l>r. J. H. J. Poole. Pp. 477-486+plate 44. D. 
Vol. 20 (N.S.), No. 33 : Bast-Sap. By Prof. Henry H. Dixon. Pp. 
487-494+plate 45. Is. (Dublin : Hodges, Figgis and Co.; London: 
Williams and Norgate, Ltd.) 

Journal of the Society for the Preservation of the Fauna of the 
Empire. New Series, Part 18, January. Pp. 61. (Hertford: 
Stephen Austin and Sons. Ltd.) 2s. 

Memoirs of the Cotton Research Station, Trinidad. Series A : 
Genetics, No. 4 : The Inheritance of Anthocyanin Pigmentation In 
Asiatic Cottons. By J. B. Hutchinson. Pp. 317-339 +plates 25-26. 
(London: Empire Cotton Growing Corporation.) 2s. 0d. 

Scottish Marine Biological Association. Annual Report, 1931-32. 
Pp. 24. (Glasgow.) 

Proceedings of the RoyAl Society of Edinburgh, Session 1932-1033. 
Vol. 53, Part 1, No. 1 : On the Development of the Olfactory Organ 
in Protoptenu. By Margaret H. Fullarton. Pp. 6. 0 d. Vol. 53, Part 1, 
No. 2: A Matrix Notation for Mendel la n Populations. By Prof. 
Lancelot Hogben. Pp. 7-25. Is. 6d. Vol. 63, Part 1, No. 3 : Super¬ 
numerary Pectoral Fins In Raia circularia Loudon. By Dr, W. F. 
Harper. Pp. 26-30. 9rf. (Edinburgh: Robert Grant and Son; 
London : Williams and Norgate. Ltd.) 

Transactions of the Royal Society of Edinburgh. Vol. 67, Part 2, 
No. 18: A Study of the Foliar Eudodermis In the Plant&gluacem. 
By George Trapp. Pp. 623-546. (Edinburgh : Robert Grant and Son ; 
London : Williams and Norgate, Ltd.) 3». 


Other Countries 

Proceedings of the Imperial Academy. Vol. 8. No. 9, November. 
Pp. xxv -xxvii + 407-473. (Tokyo.) 

Journal of the Faculty of Agriculture, Hokkaido Imperial Uni¬ 
versity. Vol. 33, Part 2; H. Hauler's Formosa-Ausbeute— Ichneu- 
monldffi (II yin.). By Tolcht Uchtda. Pp. 133-222. (Tokyo : Maruzen 
Co., Ltd.) 

Report of the Aeronautical Research Institute, TGkyfi Imperial 
University. No. 89 : Measurements of the Solid Viscosities of Metals 
through the Flexural Vibrations of a Bar. By Katsutada Sezawa and 
Eel Kuhn. Pp. 195 -231. (T6ky6: Kosclkal Publishing House.) 
45 sen. 

The Journal of Chemical Physics. Vol. 1, No. 1, January. Pp. 128. 
Lancaster, Pa., and New York : American Institute of Physics.) 
1.26 dollars. 

Bulletin of tho American Museum of Natural History. Vol. 63, 
Art. 6 : Hcrpetolnglcal Results of the Whitney South Sea Expedition, 
6 : Pacific Island Amphibians and Reptiles In the Collection of the 
American Museum of Natural History. By Charles K. Burt and May 
Danhclm Burt. Pp, 461-597. Vol. 65: The Birds of the Belgian 
Congo, Part 1. By James T. Chapin. Pp. x+ 766+ 11 plates. (New 
York City.) 

Publications de l'Ohscrvatolrc Astronomlque do 1*University de 
Belgrade. Tome 6 : Annuaire pour l’an 1933. R4dlg<5 par V. V. 
Michkovftch. Pp. U0. (BimgraiL) 

Report on the Administration of the Meteorological Department 
of the Government of India in 1931 32. Pp. 11 + 34. (Calcutta: 
Government of India Central Publication Branch.) 8 annas: 1(W. 

Library of Congress. Report of tho Librarian of Congress (or the 
Fiscal Year ending June 30th, L982. Pp. vi + 343 + 11 plates. 
(Washington, D.C.: Government Printing Office.) 

Consult Permanent International pour ['Exploration de la Mer. 
Rapports et proems-verbaux dcs reunions. Vol. 80 : The Effect upon 
the Stock of Fish of the Capture of Undersized Fish ; Reports of the 
Pnxjeedlnga of a Special Meeting held on June 24th, 1032, at Copen¬ 
hagen. Pp.lv+ 88. (Copenhaguc : Andr. Frod. Host et fils.) 3.76 kr. 

Report of the Department of Industries, Madras, for tho Year 
ending 31st March 1932. Pp. 71. (Madras: Government Press.) 
8 annas. 

The Science Reports of tho TOhoku Imperial University, Sendai. 
Japan. First Series (Mathematics, Physics, Chemistry), Vof. 21, 
No, 4, December. Pp. 466-725. (Tokyo and Sendai: Maruzen Co. 
Ltd.) * 

Memoirs of the College of Science, Kyoto Imperial University, 
Series A, Vol. 15, No. 6, November. Pp. 351-372. (Tokyo and 
Sendai: Maruzen Co., Ltd.) 90 sen. 

Science Reports of the Tokyo Bunrtka Dalgaku. Section B, No. 4 ; 
Notes on some Rare Materials of Japanese Oxyrhyncha. By Tsune 
Sak J L ?R*. 41 ~A 9 + 3 plaUi8 ' 20 Hen ' Section B, Nos. 6-10 ; Studies 
on Amphibian Chromosomes, 4, On the Chromosomes of liana ruaota 
and Itana.nigrumaeulata , by Shtgemori lrikl; Studies on Amphibian 
Chromosomes, o, Explanation of the Sex-Chromosomes Type of Hula 
trX' ca fr T the Standpoint of Spiral Structure, byShigemori 
on Amphibian Chromosomes, 6, On the Chromosomes 
oi DUmyctytu* pyrrhoi/oater, by Shlgemori lrikl; Studies on Amphibian 
Chromosomes, 7, On the Chromosomes of Mfyalobatrachua japonicut, 

MS???: l, fe ; 8tui,lft ‘ on Amphibian tf.ZnoKnZ! sTOn the 
fixation of the Chromosomes of Hula arborea japoniea aud some other 
Animals, by Shlgemori lrikl; Studies on the Chromosomes of Pisces— 
iJ n Aptocheilus latipet , by Shlgemori lrikl. 

Pp. 61-131+plates 4-12. (Tokyo: Maruzen Co., Ltd.) 1,06 yen. 
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SATURDAY, FEBRUARY 18 , 1933 


No. 3303 Vol. 131 


Science in the Schools 

HE recent report on the School Certificate 
examinations conducted in England and 
Wales’ 11 is an illuminating and an alarming docu¬ 
ment. It reveals the grave fact that an examination 
originally “designed to test the results of the 
course of general education before the pupil begins 
such a degree of specialisation as is suitable for 
Secondary Schools'’ has petrified the curricula of 
the schools in a mould that eliminates almost com- 
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p] e tely any ind i vidual efforts at originality or 
initiative. The danger was foreseen, for when the 
scheme was begun, some fourteen years ago, it 
was laid down as a cardinal principle that “the 
examination should follow the curriculum and not 
determine it”. What apparently was not foreseen 
was the impossibility of establishing a general 
examination with a limited syllabus, yet prevent¬ 
ing schools from working almost wholly to that 
syllabus. It is true that there are eight distinct 
bodies conducting School Certificate examinations, 
but tho greatest pains have been taken to make 
all eight examinations as like as so many peas, 
until now no one could distinguish between them 
by a more inspection of tho questions. 

In the summer of 1931, 66,909 candidates sat 
for tho School Certificate examination. Assuming 
four years as the average time of preparation, it 
follows that the educational course of a quarter of 
a million boys and girls in England and Wales is 
being directly moulded by the requirements of 
eight slight variants of the same Byllabus. The 
candidates are by no means drawn from the State- 
aided schools alone ; on the contrary, tho public 
schools present a contingent that forms perhaps 
25 per cent of the total entry. The question whether 
this application of mass-production to education 
is not likely to have extremely pernicious results 
is consequently a very pertinent one, demanding 
the immediate and careful attention of everyone 
who has the interests of the children of the country 
—and therefore the future of the country itself-- 
at heart. 

Examinations are not necessarily an evil. They 
serve purposes that could not be adequately 
fulfilled by any other means, and a body of com¬ 
petent examiners can form a very accurate, and 
thus very useful, estimate of a candidate’s attain¬ 
ments and ability. It is, however, clearly 
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undesirable that the educational system of the 
country should be so ridden by a stereotyped exam¬ 
ination that, to all intents and purposes, evory boy 
and girl at sixteen has learned exactly the same 
things, taught in exactly the same way. It is partic¬ 
ularly deplorable that the public schools, where 
experiments in education are most easily possible, 
and where, in the past, great educational reforms 
have in fact been initiated, should have fallen so 
completely under the spell of the School Certificate. 

Admittedly their position is difficult. The 
possession of a School Certificate is of great value 
to many boys (especially since it may be, what it 
certainly ought not to be, a matriculation qualifica¬ 
tion), and of vital importance to some ; so that 
if parents require public schools to prepare their 
sons for this examination, the schools must either 
acquiesce or lose the fees. The latter, under present 
conditions, they can ill afford to do, and so the 
fetters become more and more firmly riveted. It 
is a depressing thought that the great schools of 
England should be judged, in any degree, upon 
the lengths of their respective lists of successful 
candidates at the School Certificate ; but there 
is growing evidence that judgment iB frequently 
passed upon these very grounds. Freedom to 
follow new ideas is essential to the health of educa¬ 
tion, and if the public schools are to remain 
hampered by the rigid demands of the School 
Certificate syllabus, our best educational labora¬ 
tories will become stultified and unfruitful. 

For the moment, however, we must face the 
unhappy fact that the School Certificate is the 
predominating influence in secondary education. 
Until that influence can be reduced to the useful 
minimum originally anticipated, it behoves the 
country to ensure that the examination is brought 
to the highest degree of efficiency, the broadest 
degree of sanity, and the lowest degree of pedantry 
in syllabus, that can be achieved ; though there 
are many who doubt whether an external examina¬ 
tion of any kind, however excellent, is desirable 
at the early age of sixteen. The present report, 
drawn up by a panel of investigators composed of 
several of H.M. inspectors of schools and repre¬ 
sentative head-masters, head-mistresses and other 
teachers, while disturbingly complacent over the 
problem os a whole, offers many suggestions for 
improvement in detail and is reassuring upon the 
efficiency of the examining bodies. Upon the last 
point, indeed, no one has any serious doubt. The 
machinery is well designed and runs smoothly; 
examiners are chosen with care and are properly 


coached in their duties ; cases of injustice to can¬ 
didates are so rare as to be practically non-existent; 
and the schools are taken into free and constant 
consultation. There are, inevitably, technical 
details that require adjustment, and the panel has 
many observations to make on such matters, but 
the general impression left by the report is that 
the administrative and examining Bides of the 
system—one had almost written the industry— 
leave little to bo desired. 

The roal difficulties become apparent only when 
we pass from the machinery to the syllabuses. 
Though there is a good deal that might be said 
upon the other subjects of the examination, in these 
columns we shall deal solely with the problem of 
science—partly because it is our proper sphere, 
but chiefly because the place of Bcience in educa¬ 
tion is still so largely a matter of controversy that 
School Certificate science needs very close con¬ 
sideration. The cardinal fact, always to be borne 
in mind, is that the School Certificate syllabus 
represents the whole of the training in science that 
the vast majority of middle and upper class 
citizens are likely to receive. We must inquire 
whether the work* is oriented towards satisfactory 
objectives and whether it is pursued by adequate 
methods. The country is fortunate in possessing 
two such enthusiastic and able bodies of teachers 
as the Science Masters’Association and the Associa¬ 
tion of Women Science Teachers, but the grip of 
the School Certificate is so firmly set upon the 
schools that every public and secondary school 
master or mistresB must work within narrow and 
well-defined limits. Consequently, though the 
methods of science teaching may be sound, the 
position cannot bo regarded as satisfactory unless 
the examination limits are wide enough to admit 
the full objectives, and unless the objectives them¬ 
selves are adequately conceived. 

We confess that, in our opinion, the proper aims 
of school science do not appear to have been fully 
realised either by the panel of investigators or 
by the examining bodies. The importance of scienoe 
to a good citizen, qua citizen, is duly emphasised, 
as in a modem system of State education it could 
scarcely fail to be. The value of scientific know¬ 
ledge to a man or woman, as an aid to health 
and as a factor in earning a livelihood, is also 
not forgotten. But of the joy of science for its 
own sake, the intellectual joy that gives ploasure 
of a permanent and unequalled quality, the School 
Certificate (0 shade of Aristotle !) has apparently 
never oonceived. Also, except in so far as it is one' 
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among many essential social activities, the future 
of science is completely ignored. It has not yet 
occurred to our educational arbiters that, if the 
world is to continue to exist, the well-being and 
progress of science must be assured. We should 
like to have seen a bold gesture on the part of 
the investigators, either completely remoulding the 
present syllabuses in science, or insisting upon a 
radically different method of examining upon 
them. Intrinsically, perhaps, the syllabuses are 
moderately satisfactory, and in some branches 
even good ; but the questions set—which deter¬ 
mine the teaching—are far too academic. History 
shows us unmistakably that scientific philosophy 
is late in flowering ; and if we may take the maxim 
as roughly true that the intellectual development 
of the child recapitulates that of the race, we shall see 
the folly of asking a normal boy or girl of sixteen to 
deduce Gay-Lussac’s law from Avogadro’s hypo¬ 
thesis, or to answer similar questions on recondite 
theory. If an external, uniform examination is 
to be inflicted upon young children, then, so far 
as science is concerned, the work should be much 
more largely observational and descriptive, a wider 
choice of subjects should be allowed, and the 
questions should be far less technical. 

The panel takes a step in this direction—a step 
that we welcome—by recommending the establish¬ 
ment of an obligatory paper on elementary science, 
covering an extensive field, followed by additional 
papers on physics, chemistry and biology which 
would be optional. The basic idea of this scheme 
is admirable, and, with reservations, we hope that 
it may be adopted. It would result in a broader 
appreciation of science, and would attract many 
children who are frankly bored or dazed by the 
more purely academic courses at present offered 
them. But it is easy to foresee certain difficulties 
that will have to bo overcome if the step in advance 
is not to metamorphose into a retrograde move¬ 
ment. The most serious of them is to prevent 
the danger that a course in elementary science may 
develop into a shallow smattering of more or less 
disconnected topics, in whieh all the peeuliar 
value and character of science is lost. A second 
difficulty lies in finding teachers properly equipped 
for a scheme of this kind, for it seems clear that 
the course could not fully attain its purpose if 
different parts of it were taught by different men ; 
while unfortunately many science teachers are not 
well informed in branches of science other than 
their own, A third difficulty, which is, however, 
a matter for the administration, will arise from 


the fact that Higher Certificate scienoe will need 
to be reorganised if a School Certificate candidate 
can obtain a pass in science on the proposed 
elementary paper. 

A final point of importance in the recommenda¬ 
tions in the report is the suggestion that practical 
examinations be dropped at the School Certificate 
stage. Some of the examining bodies have already 
taken this course, and tho panel of investigators 
thinks that the others might well follow their 
example. If the authorities are satisfied that the 
practical work in schools will not suffer by the 
absence of a practical examination, we have no 
adverse comment to make ; but we may perhaps 
remind them of the long and strenuous fight that 
had to be made to put school practical scienoe 
oil a sound footing, and we trust that they are 
not proposing to throw away a valuable asset. 


Evolution of the Microscope 

The History of the Microscope : Compiled from 
Original Instruments and Documents, up to the 
Introduction of the Achromatic Microscope . By 
Dr, Reginald S. Clay and Thomas H. Court. 
Pp. xiv + 266. (London: Charles Griffin and 
Co., Ltd., 1932.) 30a. net. 

HE story of the development of any scientific 
instrument is an interesting one, but this is 
especially so when the result of the development 
is so universally known and used as the microscope. 

It is impossible to imagine the modern scientific 
laboratory without this invaluable tool. The 
pathologist, to whom the clinician refers for help 
in a diagnosis, the bacteriologist, studying the 
purity of our foods, and the physicist, making 
measurements of fundamental importance, all 
depend on the efficiency of a system of lenses 
grouped together to magnify the object which is 
being observed. The microscope has become such 
a commonplace that we are apt to forget its 
importance, and its origin. 

The book under review has been prepared by 
two men particularly well equipped to write an 
authoritative treatise on the history of the micro¬ 
scope. Both of them are known as collectors of 
old optical instruments, Mr. T. H. Court, the 
generous donor of a unique collection of scientific 
instruments to the Science Museum, South 
Kensington, has for many years collected not 
only instruments but also books, catalogues, and 
trade-cards which have thrown great light on 
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many obscure points in connexion with the manu¬ 
facture and sale of the microscope. Dr. R. S. 
Clay, possessing not only a valuable collection of 
microscopes but also of optical literature, has 
brought to his task a knowledge of optics which 
is authoritative. 

The microscope is not old as compared with 
the astrolabe or some of the instruments devised 
for determining the position of the heavenly 
bodies. The single lens, however, is undoubtedly 
the oldest optical in stria men t, and from com - 
binations of such lenses the telescope and the 
microscope wore evolved. 

The authors have examined many early refer¬ 
ences, and show that the credit for the invention 
both of the telescope and microscope must be 
given to the Dutch spectacle-makers, Hans Jansen 
and his son Zacharias. The first instruments were 
made about 1590, or at the beginning of the 
seventeenth century, the period which saw the 
birth of physical science as wc understand it. The 
knowledge of the possibilities of the microscope 
soon spread, and we learn that Cornelius Drebbel 
(the mathematical tutor to James I) was making 
microscopes from 1619 to 1623, although they 
were probably single-lens instruments. The 
Drebbel instruments became well known, and the 
value of the instrument for scientific research may 
be said to date from this time. 

In 1665 Robert Hooke published the “Micro- 
graphia”—a book which fills one with wonder at 
the originality and variety of the ideas contained 
in it. It includes many copper-plate illustrations 
of objects which Hooke had drawn in great detail 
with the aid of the microscope, such as the edge 
of a razor, the point of a needle, sections of plants, 
moulds and insects. Hooke described in some 
detail tho construction of his microscope. The 
objective consisted of a double-convex lens of short 
focal length, mounted in a cell with a pin-hole 
diaphragm close to the lens ; the eye-piece con¬ 
sisted of a large field-glass and an eye lens. For 
some time it was thought that Hooke had suggested 
the use of the field lens, but there is little doubt 
that this was due to Monconys, who in his 
“Voyages”, published in 1665, gave a specification 
of a microscope he had had constructed by 
Campani in 1660, which included a field lens. 
There is no doubt that microscopes fitted with 
field lenses were being sold in London in 1662. 
Helvelius, who had a great admiration for the 
English microscope, added in 1673 to an English- 
made instrument, the focusing screw, and a fine 


adj ustmont for focusing the object—a great 
advance on the cumbersome method of sliding the 
vellum tubes one inside the other. 

Marshall may be regarded as the first great 
English optician. His microscopes were well 
constructed and in great demand. He revived, 
if he did not re-invent, the slow-motion focusing 
adjustment of Helvelius, and fitted a ball and 
socket joint at the bottom of the pillar so that 
this instrument could be inclined at a convenient 
angle for observation. He was the first to fit a 
condensing lens under the stage of tho microscope 
for the better illumination of transparent objects. 
A set of six objectives of varying magnifying 
powers were generally supplied in a drawer fitted 
in the base of the instrument. 

The circulation of the blood had been discovered 
by Harvey in 1628, and thus its demonstration 
in the tail of a fish or in the web of a frog's foot 
was of great interest to users of microscopes. 
Marshall actually advertised his instrument as 
the “New Invented Double Microscope for Viewing 
the Circulation of the Blood”. The possibility 
of being able to demonstrate the circulation of 
the blood with a microscope remained for more 
than a century one of the greatest selling points 
of the instrument. Accessories for holding tho 
frog or fish were included in the majority of 
microscope outfits. 

The next, great step in the development of the 
microscope was due to Hertel. In a book pub¬ 
lished in 1716, he described in detail an instrument 
which contained some important features, the chief 
of which wttH a plane mirror for illuminating trans¬ 
parent objects ; he also invented a screw, and a 
ruled micrometer—three inventions of such import¬ 
ance that iiis name should be remembered with 
gratitude. About fourteen years later, Culpeper 
introduced the concave mirror mounted on 
gimbals and placed in the optic axis of the 
instrument. This, as the authors point out, was 
one of the greatest inventions made in connexion 
with the microscope, combining as it does the 
functions of the reflector and oondenser. The 
placing of the mirror permanently in the optic 
axis had a groat influence in perpetuating the 
rigid upright axis. In 1744, Cuff made the vertical 
type of microscope completely in brass, and 
reverted to the Helvelius method of focusing 
which had been so strangely neglected for seventy 
years. 

Benjamin Martin, 1704-82, had a great influence 
on the development and use of the microscope. 







February 18, 1933 


NATURE 


221 


He published ft large series of popular handbooks 
on physics, and particularly on optical instru¬ 
ments. Judging by the number of these books 
that are to be found in the catalogues of second¬ 
hand booksellers, they must have had a large 
circulation. He was responsible for the design of 
the ‘drum 1 microscope which became so popular, 
being made in large numbers on the Continent. 
The two George Adams, father and son, made 
ntieroscopes of outstanding quality, and they vied 
with Martin in making advances in the design 
and construction of their instruments. In addition 
to their mechanical abilities, they both had marked 
literary gifts which were shown in a series of 
textbooks. The father published the first edition 
of his “Micrographia Illustrata” in 1746, and the 
son entirely re-wrote the work in his “Essays on 
the Microscope” published in 1787. In his ‘Prince 
of Wales’ microscope, Adams, Sr., mounted the 
instrument on trunnions, and fitted a rack and 
pinion coarse-adjustment, and a screw finc- 
adjuntmcnt. For convenience in working, and for 
rigidity, this instrument was far ahead of its 
competitors. It is not easy to understand why 
the trunnion form of mounting was not adopted. 
It had to wait for nearly fifty years before it was 
re-introduced ; it is now used universally in all 
first-class instruments. 

Space has not allowed of any discussion on the 
simple microscope. This is not for want of material 
in the book, because the authors have given us 
in Chap, iii (45 pages) an interesting story of 
Leeuwenhoek’s instruments, and the development 
of the simple instrument. Chap, x, dealing with 
solar and scroll instruments, brings home vividly 
to the reader the disadvantages of sunlight as a 
source of illumination as compared with the 
modern electric lamp. 

A list of instrument makers, with brief bio¬ 
graphical notes, contains information which must 
have taken a great deal of patient research to obtain. 
This research is an outstanding feature of the book. 

A few errors and omissions have been noted, 
and should bo corrected in a second edition. 
Page 118—the name Baker is incorrect, it should 
be Barker (see p. 229); Page 156—the date of the 
invontion of the micrometer by Gascoigne was 
1638 not 1743; Page 183—for Milsdoerffer, 
Mitsdorffer should be read: Page 199—the title 
of the book by Adams, Jr., was “Essays on the 
Microscope” and not “Micrographical Essays” : 
the name of John Cuff should bo inserted in the 
list of instrument makers. 


It is not easy to clothe the dead bones of the 
history of an instrument and to make them tell 
a living story. This the authors have succeeded 
in doing in a way which evokes admiration. 
Unfortunately they finish the story of the micro¬ 
scope before the introduction of the achromatic 
lens. It is to be hoped that some day, in a 
succeeding volume, they will be able to bring the 
narrative 1 up to modern times. 

Robert S. Whiffle. 


A Concise Theoretical Physics 

Lehr buck der theoretischen Physik. Von Prof. Dr. 
Georg Joos, Pp. xvi-j-044. (Leipzig: Akadem- 
isolie Verlagsgesellsehaft m.b.ll.. 1932.) 26 gold 
marks. 

T HE author has set himself the considerable 
task of covering in six hundred pages the 
whole of theoretical physics, including modem 
developments, and it may be said at once that 
he has been extraordinarily successful in convey¬ 
ing, in the brief space at his disposal, the essence 
of the theories which he exposes. While the book 
is necessarily mathematical, no calculation of any 
importance is ever carried out without intro¬ 
ductory discussion in which the assumptions and 
their moaning are carefully set forth. It is, in 
fact, just such a treatment as the practical 
physicist requires, and the exemplary self-control, 
such as is not always exercised by his country¬ 
men, with which the author has confined himself 
to essentials, has not only enabled him to pack his 
matter into one volume but has also given that 
volume a very attractive unity. 

The first third of the book is taken up by a 
mathematical introduction, quite simply written, in 
which the author expounds the vector calculus and 
certain matters not usually dealt with in ordinary 
courses of elementary mathematics, and by a 
section on mechanics, covering elementary elasticity 
and hydrodynamics and leading up to relativity. 
The next section, which can bo roughly described as 
dealing with classical electricity, includes, as a 
development of electromagnetic waves, all that the 
book has to say of light. It is followed by a treat¬ 
ment of the atomic aspect of electricity, in which 
tho author starts with the conduction through 
liquids, and then proceeds to gases and finally 
metals. He takes dielectrics and magnetism 
together, a good example of the method in which he 
has frequently abandoned traditional arrangement 
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in favour of, from the mathematical point 
of view, a more logical grouping. The theory of 
heat he treats first from the thermodynamic, then 
from the statistical point of view, the latter leading 
up to radiation and the new statistics of Fermi 
and Bose. His last section, on the structure of 
the atom, closes with a brief treatment of wave 
mechanics. 

The author very justly says in his preface that 
the book is not a mountain railway, to bring the 
reader without effort to the peaks, but rather a 
mountain guide, which leads the reader to places 
from which he can get a good view of the peaks. 

It will not make easy reading for a student 
approaching the subject for the first time, but it 
is a most excellent book for him to study with 
a teacher, or for him to use in order to complete 
and consolidate preliminary knowledge. For the | 
more experienced student and for the teacher of j 
physics rather than of applied mathematics, it is | 
in every way to be commended. E. N. da C. A. j 

Descriptive Zoology 

Handbuch der Zoologie : tine Natvrgeschichte der 
Siam we des Tierreiches. Gcgriindet von Prof. 
Dr. Willy Kiikenthal. Herausgegoben von Dr. 
Thilo Krumbach. 

(1) Bd. 2 : Vermes Araera, Vermes Polymera, 

Echiurida, Sipunculida, Priapulida. Lief. 11. 
Pp. 257-416, 18 gold marks. 

(2) Bd. 2, Lief. 12. Pp. 32 + 64. 12 gold marks ; 
Lief. 13. Pp. 65-212. 18 gold marks. 

(3) Bd. 2, Lief. 14. Pp. 160. 20 gold marks. 

( 4 ) Bd. 3, Halfto 2: Chelicerata, Pantopoda, 
Onyeliophora, Vermes Oligomera. Lief. 1, Toil 3, 
Pp. 160. 20 gold marks; Lief. 2. Pp. 32 + 48. 10 
gold marks ; Lief. 3. Pp. 32 + 64. 12 gold marks. 

(5) Bd. 6 : Acrania (Cephalopoda), Cyclostoma, 
Ichthya, Amphibia, Halfto 2, Lief. 1. Pp. 112. 

15 gold marks ; Lief. 2. Pp. 113-208. 12 gold 
marks. 

(6) Bd. 7 : Sauropsida, Allgemcines ; Reptilia ; 
Aves. Halfte 1, Lief. 1. Pp, 128. 16 gold marks. 

(7) Bd. 7 : Sauropsida, Allgemeines ; Reptilia ; 
Aves, Halfto 2, Lief. 6. Pp. 545-656. 14 gold 
marks. 

(Berlin und Leipzig : Walter de Gruyter und Co., 
1930-1032.) 

OL. 1 of this work, which is to consist of seven 
volumes, was completed nearly seven years 
ago and the first half of Vol. 3 in 1927 and of 
Vol. 4 in 1930. Most of the other volumes are 


making good progress exoept the fifth volume 
(Mollusca, Echinoderma and Tunicata) three parts 
of which, completing the account of the Mollusoa, 
appeared during 1925 and 1926. About 6,500 
pages of the work have now been issued. The 
editor and publishers are to be congratulated on 
the output of more than 1,100 pages during 1931, 
and on maintaining the high standard of author¬ 
ship and production referred to in our previous 
notices. 

(1) In this part Prof. Fuhrmann completes his 
account of the Cestoda, characterised by concise 
and skilful treatment and hy its excellent illus¬ 
trations, seventy of which in the present part are 
original. The author does not favour the view 
that the pseudophyllid Cestoda, for example, 
C ary ophy Hams, are nearly related to the Trema- 
toda ; he regards as much more probable that the 
Trematoda and Cestoda are quite separate and 
have been derived from nearly related Turbollaria, 
for example, the Rhabdoooela, and that resem¬ 
blances between the Pseudophyllidea and the 
Trematoda are due to convergence. 

(2) A short general introduction to the Annelida 
by Dr. Riesiger leads to Prof. Hempolmann’s 
account of the structure, reproduction and biology 
of the Archiannelida and the Polycheta. While 
this is for the most part altogether adequate, a 
fuller account of the histology of the nervous 
system would have been welcome and would have 
afforded the opportunity for a useful summary of 
the extensive work on the neurones and thoir 
fundamental inter-relationships in Polychaota and 
other Annelida. 

(3) In Prof. Baltzer’s hands the Priapulida 
(14 pp.), Sipunculida (47 pp.) and Echiurida (100 
pp., unfinished) receive thorough treatment. The 
author inclines to the relationship of the Priapulida 
to the Kinorhyncha, and holds that the Sipunculida 
and Echiurida are separate and that the old group 
of Gephyrca must be definitely abandoned. New 
details are given on the structure of the uterus of 
Bonellia . This uterus is divided into two parts— 
one for the eggs and the other harbouring the 
dwarf males—separated by a narrow canal closed 
by a plug of mucus which is dissolved at the time 
of egg-laying when the eggs pass into the second 
chamber and are there fertilised on their way 
to the exterior. Dr. Baltzer provides a useful 
summary of the observations and experiments on 
the determination of sex in the post-larval develop¬ 
ment of Bonellia and on the production of various 
grades of intersexes. Ete directs attention, m his 
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accbunt of the trochosphere of Echiurus, to the 
mesoderm which, as he showed in 1917, does not 
develop from teloblasts and does not become seg¬ 
mented ; in both these points he corrects the well- 
known account by Hatschek which is repeatod in 
most textbooks. From the list of parasites of the 
Eohiurida is omitted Oligognathus bonellicB , 
parasitic in the coelomic cavity of Bonellia. 

(4) Lief. 1 contains Dr. Herman Graf Vitzthum's 
account of the Acari, in which a fair share of atten¬ 
tion is devoted to the internal anatomy and to the 
section on ecology. While the Acari are probably 
monophyletic, the author points out that the 
common stem must have divided, possibly in early 
Devonian times, for the mite Protacarus crani 
from the Old Red Sandstone, Aberdeenshire, 
described by Hirst, already shows some differenti¬ 
ation towards the recent Eupodkhe. At present 
there are six main branches forming the recognised 
sub-orders. The number of genera of Acari 
approaches 1,000 and of the species about 6,000. 

Lief. 2 consists of accounts of Rhabdopleura by 
Drs. B. Bcrgersen and Hj. Broch and of Balano- 
glos$ua by Prof, van der Horst, both well done and 
fully illustrated. In the first part the authors 
examine the view put forward by Schcpotieff that 
the Graptolites were Pterobranchia, which they 
conclude is untenable. 

The account of the Merostomata (32 pp. unfin¬ 
ished) by Prof. U. Gerhardt and of the Pycnogonida 
(64 pp.) by Dr. H. Heifer constitute the third 
section. In the latter, the development, larval 
stages, ecology and phylogeny ore the most 
interesting sections. 


(6) These two parts form the first portion of the 
account of the Amphibia by Dr. Franz Werner. 
A brief survey of the main facts of structure, de¬ 
velopment, distribution and biology of the class 
precedes the detailed consideration of the osteo¬ 
logies! features and the classification of the 
Stegooephaii and tho excellent account, with many 
good figures, of the Apoda (Gymnophiona), 

(6) This contains tho first instalment of Dr. 
O. V. Wettstein’s description of Sphenodon—the 
skeleton and teeth (42 pp.), musculature (53 pp.), 
and nervous system (unfinished 23 pp.), all of which 
are described in considerable detail and are well 
illustrated. The labelled drawings of the posterior, 
ventral, dorsal and lateral aspeots of the skull 
will be helpful to advanced students for such 
drawings are not readily accessible elsewhere, and 
a word of commendation is due also for the account 
of the epiphysis and the pineal eye. 

(7) Dr. Stresemann continues his admirable 
account of the birds and discusses in particular 
the various movements of the wings and the 
different types of flight in relation to tho anatomy 
of the bones and muscles and to the feather-pianos. 
Duo attention is given to the swimming and diving 
of birds and the movements in relation thereto of 
wings, feet and tail. An interesting description 
follows of the structures concerned in the pro¬ 
duction of voice and song, in tho alteration of 
tone and in resonance. In the section on 
geographical distribution are found data on the 
rato of spread of species and on discontinuous 
distribution as a result of the past history of the 
earth. 


Short Reviews 


Grimdzii'je der regionalen Limnologie . Von Prof. 
Dr. Einar Naumann. (Die Binnengowasser: 
EinzelcHrstellungon aus der Limnologie und 
ihren Naohbargebieten, herausgegeben von Prof. 
Dr. August Thienomann, Band 11.) Pp. xiv-f 
176+8 Tafoln. (Stuttgart: E. Schweizerbart- 
'sohe Verlagsbuchhandlung (Erwin Nagele) 
G.m.b.H., 1932.) 20.50 gold marks. 

Dr. Einar Naumann, professor of limnology at 
the University of Lund and director of the Limno¬ 
logical Laboratory at Aneboda, Sweden, gives us ^ 
an instructive discussion on modern principles of * 
research relating to the study of fresh-water lakes. 
Among his many works on limnology he has 
already contributed two volumes to “Die Binnen- 
gowassor” on the foundations of experimental 
plankton investigation and an introduction to the 
study of lake bottoms. Closely related to these is 


the present work on regional limnology, which 
embraces a large number of side issues concerned 
with the detailed investigation of fresh water 
lakes, their origin, form and contents, both organic 
and inorganic, involving the co-operation of 
geologist, physicist, chemist and biologist. This 
is a very new branch of biological science although 
a large amount of preliminary work has already 
been accomplished, especially at Prof. Naumann’s 
own laboratory, which is the headquarters of all 
such research. 

First and foremost in the work are concerned 
the life in the lakes with the available food and the 
mapping of the regions and classification with 
regard to all factors involved—the nature of the 
bottom, chemical contents, physical features and 
the plant and animal life present. By such maps 
one can tell at a glance the kind of lake and its 
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probable inhabitants. The lakes are classified 
according to the amount and quality of food they 
can produce and these again are sub-divided. A 
regular order of these waters is now established 
so that one can foretell to a large extent what kind 
of plants and animals inhabit any lake. An 
enormous amount of work still remains to bo done 
and this is an important addition to the literature 
of the subject. 

Partridge Disease and its Causes, including the 
Report and Suggestions of the Country Life Com ¬ 
mittee of Enquiry into ike Diseases of Partridges 
during the Season 1931-1932. Edited by Major 
M. Portal and Dr. Walter E. Collinge. Pp. ix + 
96 + 7 plates. (London : Country Life , Ltd., 
1932.) 12s, (\d. not. 

The prevalence of a new or hitherto unrecognised 
disease amongst partridges, which caused heavy 
mortality during the earlier winter months of 
1931, brought about the formation of a Country 
Life committee of inquiry, under the chairmanship 
of Major M. Portal and with the assistance of 
Dr. W. E. Collinge as pathologist. While partridges 
are subject to several fatal diseases, the special 
features of this epidemic were loss of weight, 
reluctance of the bird to feed, congestion of the 
caeca, stomach invariably empty ; and the cause 
was found to be a nematode parasite, Tricho - 
strongylus tenuis , harbouring in thousands in the 
caeca. The life-history of the strongyle has been 
worked out: it has been found to be spread with 
the faeces, from which the larvae swarm up blades 
of vegetation, with which they are engulfed by 
other partridges. Although no wild bird seems 
to be concerned in the distribution of the parasite, 
earthworms are very frequent carriers of both 
eggs and larvao. Any factor which weakens the 
resistance of partridges predisposes to fatal attack, 
and amongst such factors the Committee suspects 
interbreeding, overcrowding in winter, insufficient 
food, and unfavourable weather conditions. Somo 
of these may bo associated, as several replies to 
a questionnaire issued by the Committee suggest, 
with modem conditions of farming and roads. 
Special chapters have been written by experts 
upon methods of feeding and breeding, so that 
there has been gathered together in this volume 
a body of observations and information which 
no owner of partridge land can afford to ignore. 

Rhenium (Opyt monografii elementa No. 75). By 
E. S. Kronman. Pp. 85. (Moscow and Lenin¬ 
grad : N. K. T. P. The Gold and Platinum 
Institute, 1932.) lr. 25k. 

Mendklkkff's dwi-manganese was discovered in 
1925 and the name rhenium assigned to it by 
W. and I. Noddack has become accepted. Since 
its discovery, rhenium has been the subject of 
more than a hundred scientific communications 
and Dr. Kronman J s Russian monograph follows 
closely upon Mr. P. M. Tyler's “Rhenium (and 
Masurium)” issued as an information circular by 
the U S. Bureau of Mines and Dr. W. Schrdter’s 


“Das Rhenium”, both of which appeared about 
two years ago. 

This latest work is the most comprehensive, 
including as it does as complete an account of 
the geochemistry, isolation, chemistry and physics 
of the now element as the author has been able to 
ascertain from the publications accessible to him. 
He has been somewhat dependent upon abstracts 
in the Chemisches Zentrallblatt for the non-German 
contributions to the subject (including the letters in 
Nature during 1 925 et seq.). "He has, nevertheless, 
omitted very little; of importance and it is there¬ 
fore regrettable that this monograph, being in 
Russian, is inaccessible to all but a few chemists 
and others who are interested in the new element . 

J. G. F. Druce. 

Architectural Graphic Standards : for Architects, 
Engineers , Decorators, Builders and Draftsmen. 
By Charles George Ramsey and Harold Reeve 
Sleeper. Pp. ix-} 233. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1932.) 37s, (W. net. 

In recalling the important buildings upon which 
architects and their assistants worked in bygone 
years, it does not seem as if the elaborate ‘sim¬ 
plicity’, claimed for this book, is required. Speci¬ 
fications and details were prepared in those days 
with an assurance and success, which no mere 
“graphic and diagrammatic assembly of data, 
standards and information” would have produced. 
If this book may be regarded as supplying between 
two covers a large amount of valuable information 
for students, it is well, though greater simplicity 
might be desired. It may be seriously doubted 
whether any practising architect in Great Britain 
would be troubled with thi8, or any similar, work. 
It would not be proper to criticise American build¬ 
ing methods unfavourably because they differ from 
English methods; suffice it to note, that the 
authors have shown their knowledge and have 
exercised their skill and ungrudging labour in the 
preparation of the book. P. L. M. 

Kamel Conquered. By F. S. Smythe. Pp. xvi-} 
420+48 plates. (London: Victor Gollanoz, 
Ltd., 1932.) 16 a. net, 

Several attempts had been made on Kamet 
before Mr. Smythe s successful expedition of 1931 ; 
so long ago as 1912 Mr. C. F. Meade discovered 
the best line of approach from the east by which 
he reached the mountain in the following year and 
gained an altitude of 23,500 ft., or less than two 
thousand feet short of the summit. Mr. Smythe's 
party used the same route by the East Kamet 
Glacier and Meade's col, reaching the top, 25,447 
ft., with some difficulty but without accident. 
This volume, however, is more than a mere 
record of this and other climbs in the Himalayas. 
It contains a discussion of many of the problems 
of mountaineering, material, physiological and 
psychological. These reflections from an experi¬ 
enced climber are of great value and make the book 
of real use to future expeditions. 
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Identification of Vitamin C* 

By Prof. A. Szent-Gyorgyi, Director of the Institute of Medical Chemistry, University Szeged 


A BOUT a year ago vitamin C seemed to be 
> the most elusive of vitamins, apparently 
defying all attempts at isolation and identification. 
To-day this substance can be bought at a relatively 
low price, neatly sealed in tubes, in the form of 
beautiful white crystals. It is even used as a 
reagent for reducing gold and silver in micro¬ 
scopical technique. Also its chemical constitution 
is cleared up to a great extent. 

In spite of this, however, the development of 
our knowledge has not been so dramatic, and these 
results have been the outcome of laborious work 
extending over more than ten years. This vitamin 
was crystallised more than five years ago and was, 
so far as we know now, the first vitamin ever 
isolated in the crystalline form. 

The development in our knowledge of vitamin C 
has taken place in four distinct steps. The first 
stop was the observation of ‘hexuronic acid* in 
1927 and its subsequent isolation and partial 
identification at Cambridge in 1928. This observa¬ 
tion and isolation in itself was the result of many 
years extensive studies on oxidation systems of 
plants and animals. I was led to these studies 
by the belief that the adrenal gland was in some 
way involved in oxidation processes. Before this 
function of the gland could be understood, more 
had to be known about oxidation itself. Thus 
oxidation systems were examined one by one, 
until a new oxidation system was brought to light 
in which the central r61e seemed to be played by 
an interesting substance with very striking 
chemical properties. This substance has been 
isolated and found to be a monocarboxy acid 
corresponding to the formula C,HaO # . This 
formula, together with some qualitative reactions, 
suggested a relation with the hexuronic acid Beries. 
The substanoe was thus called ‘hexuronic acid* and 
the oxidation system the ‘hexoxidase system*. 
More reoent results, however, obtained in Prof. 
Karrer’s and Prof. Haworth’s laboratories, do not 
bear out this relation to uronic acids and, I have 
proposed, in association with Prof. Haworth, to 
call it henoeforth ‘ascorbic aoid*. 

The most remarkable chemical property of this 
acid is its very high reducing power, unique among 
purely carbon compounds. This reducing power 
is the more remarkable, since the oxidation of the 
acid itself is reversible. It is in fact this reversible 
oxidisability by which the substanoe exerts its 
biological activity. It is oxidised and reduced 
alternately, giving off and taking up two 
atoms of hydrogen, thus acting as a hydrogen 
carrier between different parts of its oxidation 
system. 

This same substanoe has been found in relatively 
large quantities in the adrenal cortex, of which it 
forms definitely a specific constituent. 

*Subataooecf* lecture the Volvettlty Club, Sieged, on 

Oeowabtt lft. 


The second step to the establishment of the 
chemical nature of vitamin C was the discovery 
of the antiscorbutic properties of ascorbic acid. 
The striking similarity in chemical properties and 
distribution of the acid and the vitamin has been 
evident since the discovery of the former. It was 
not, however, until the autumn of 1931 that, in 
collaboration with J. L. Svirbely at the Institute 
of Medical Chemistry at the University Szeged, 
I was able to find the necessary external condition 
for the test of the antiscorbutic activity. 

Meanwhile evidence was accumulating that one 
of the reducing substances of plant juice and the 
vitamin were identical. Tillmans in Germany 
pointed out in his extensive studies the very close 
parallelism of both, not only in distribution, but 
also under different experimental conditions. In 
the end he arrived at the conclusion that the 
main reducing factor and the vitamin were 
identical. In the United States, C. G. King and 
his collaborators emphasised the reducing power 
and acidic nature of active fractions, while S. S. 
Zilva in England has also found many close 
parallelisms between reduction and antiscorbutic 
activity. This author, however, also found 
differences wliich have led him to believe that 
these factors are not identical. 

Our first test, undertaken by J. L. Svirbely in 
the autumn of 1931, clearly brought out the 
antiscorbutic activity of ‘ascorbic acid*. We were 
able to show, that not only had this acid a strong 
antiscorbutic activity, but also that the antiscor¬ 
butic activity of lemon juice corresponded to the 
activity of the quantity of ascorbic acid which it 
contained. Our results were not announced until 
March 1932, by which time the experiments were 
repeated three times with identical results. 

At this time, March 1932, W. A. Waugh and 
C. G. King obtained crystals from lemon juice, 
which they thought to be identical with hexuronic. 
acid and which seemed to have some action on 
the vitality of animals. Two months later the 
same authors were also able to present evidence 
for this identity and the antiscorbutic activity. * 

Our own experiments were checked at our 
request by S. S. Zilva and L. J. Harris and were 
confirmed. This evidence may be summarised by 
saying that all the preparations of ascorbic acid 
tested had strong antiscorbutic activity. The 
investigation had now arrived at a most difficult 
point. The question arose, whether the activity 
of the preparations was due to the ascorbic acid 
itself or to a contamination of the preparations 
with some more potent substance. The daily 
rotective dose of ascorbic acid is 0-5-1-0 mgm. 
hould the crystals have contained 0*1 per cent 
of a substance, acting (as other vitamins) in doses 
of ly, their activity could be explained by this 
contamination. Our own substance employed in 
the test as well as the preparations of Waugh 
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and King had a melting point 10° lower than that 
of pure ascorbic acid, and thus certainly contained 
more than 0-1 per cent impurity. This question, 
whether the activity is due to a definite substance 
or to contaminations, applies t6 all research on 
vitamins and is usually one of the most difficult 
problems to solve. 

There is, however, much circumstantial evidence 
in favour of the identity of vitamin C and ascorbic; 
acid. The parallelism in distribution and behaviour 
under experimental conditions, and the quantita¬ 
tive correspondence of the antiscorbutic activity 
of plant juice and its ascorbic acid content, point 
in this direction. Harris has shown that this 
quantitative correspondence holds also for the 
adrenal cortex with its high ascorbic acid content. 
Svirbely has shown that the ascorbic acid dis¬ 
appears from the gland very readily on vitamin - 
free diet, thus demonstrating the inability of the 
animal to build up this substance. Svirbely has 
also shown that our ascorbic acid, prepared from 
the adrenal gland, retained its antiscorbutic 
activity after five recrystailisations. Work on 
purely chemical lines alone could give direct and 
definito evidence of the identity of the vitamin 
and ascorbic acid. Unfortunately, the great 
scarcity of the material rendered su ch work 
impossible. Fresh adrenal glands, a convenient 
source for preparations, were not available in the 
necessary quantity, and all our efforts to prepare 
ascorbic acid from lemons, oranges, tomatoes, or 
cabbages on a large scale have failed. 

In the third step in our work these difficulties 
were overcome and the way opened for direct 
chemical work, providing definite evidence for the 
identity of vitamin C and ascorbic acid. This 
progress we owe to the discovery that local 
varieties of Hungarian red pepper (Cajmcum 
annuum ) contain the acid not only in relatively 
large quantities but also under conditions which 
make its isolation exceedingly simple. It is duo 
to this fact that during the last few months 
Svirbely and I have been able to prepare 
a full pound of crystalline ascorbic acid for chemical 
studies. Unhampered thus by the lack of material, 
we could set out with L. v. Vargha to study 
derivatives of ascorbic acid, an investigation 
which has led to the preparation of a mono¬ 
acetone derivative. This substance seemed to be 
almost ideally suited for our purpose. It forms 
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big, beautiful crystals with great ease and is stable 
in anhydrous solution, from which it can be 
rocrystallised without difficulty. After due 
recryBtallisation the original acid can be recovered 
unchanged by simply boiling it in water for a 
few minutes. Since the acetone derivative does 
not hydrolyse in cold water immediately, it was 
found in the antiscorbutic experiment to be but 
moderately active. The ascorbic acid, recovered 
from the recrystalliscd derivative, was fully active, 
a definite evidence for the identity of ascorbic 
acid and the vitamin. 

The last and perhaps the most difficult step 
towards the definite chemical identification of the 
vitamin is the establishment of the chemical 
constitution of ascorbic acid. The possibility of 
preparing ascorbic acid in quantity has also 
opened the way for the chemical analysis. It was 
a great privilege for my American collaborator 
Svirbely and myself to be allowed to supply 
material to Prof. Haworth at Birmingham and 
Prof. Karrer at Zurich for this analysis. 

The work of the laboratories at Zurich and 
Birmingham has clearly brought out that ascorbic 
acid is, confirming my original findings, a simple 
substance, consisting of 6 carbon, 8 hydrogen and B 
oxygen atoms ; it contains one carboxy group, 
but is, however, not a member of the uronic acid 
scries, and thus is not a hexuronic acid. Two of 
the carbon atoms are present as C — 0 groups 
forming a keto or aldehyde group with Btrong 
enolisation. One carbon is present as CH*. The 
remaining two carbon and oxygen atoms are 
present as alcoholic groups. In this way the 
essential features of the molecule are cleared up 
and there remains only to ascertain the relative 
position of these groups. 

It is hoped that the fact that the vitamin is a 
specific constituent of the adrenal cortex, from 
which it disappears on vitamin-free diet, will open 
up many fascinating problems to research and 
may contribute to the deeper understanding of the 
relation of hormones and vitamins. 

There is one aspect of these investigations on - 
which I look with pride and gratitude. This 
work has been made possible only by the closest 
international collaboration. It has been helped 
by Dutch, English and American hospitality and 
generosity. At present it is aided by the Josiah 
Macy, Jr. Foundation. 


Geology in the 

HE Indian Science Congress held its twentieth 
annual meeting this year at Patna under the 
presidency of Dr. L. L. Fermor, Director of the 
Geological Survey of India. In his presidential 
address Dr. Fermor refers to some matters of 
general interest in the history of the Indian 
Science Congress, which is modelled on the lines 
of the British Association, and, like that body, 
meets annually at different towns. 

The initial meeting that led to the formation 


Life of a Nation 

of the Congress was held in 1912 in the rooms 
of the Asiatic Society of Bengal and that Society 
has since taken the general responsibility for the 
organisation of the Congress year after year. Until 
1931 the Congress had no permanent organisation, 
but a constitution was then adopted whereby it 
did become a continuous organisation under the 
title of the Indian Science Congress Association 
with a roll of permanent members—though the 
close association with the Asiatic Society of Bengal 
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is to bo maintained. Dr. Fermor appeals to 
generous donors to remember the Indian Soience 
Congress now that it has an independent existence, 
since it is hoped that in the future it may have 
funds for financing special items of research. 

Special mention is made of the new periodical 
Current Science, the first issue of which as a 
monthly journal appeared in July 1932. This ! 
periodical has been modelled oil the lines of 
Nature and there has been no lack of material 
suitable for publication, but the financial position 
of the new venture at present leaves much to be 
desired, though this all-India journal of science 
can be self-supporting with a minimum of live 
hundred subscribers. 

It is certainly very clear that the Indian Science 
Congress has fulfilled a want. At the first meeting 
there were 79 members, a presidential addross was 
given, and 35 papers were read, and the published 
proceedings occupied eight pages of print. At the 
nineteenth mooting in 1931 the number of full 
and associate members was 090 and of student 
members 183. There were ten presidential addresses, 
general and sectional, and 093 papers were com¬ 
municated occupying 467 pages of Proceedings. 

In choosing as the subject for his presidential 
address, “The Place of Geology in the Life of a 
Nation”, Dr. Fermor has left the sting of his 
remarks to the tail. All the countries of Europe, 
excluding Russia, Finland, Scandinavia, Poland, 
Greece and Turkey can be fitted into the area of 
India excluding Burma. The Geological Surveys 
of the various European countries have staffs 
numbering more than 250, of which 78 are 
employed in Germany and 52 in Great Britain. 
Yet for the adequate geological survey of a 
corresponding area, the staff of the Geological 
Survey of India has just been cut down in a most 
drastic way. It now has only 24 officers, 6 of 
whom are employed in Burma, leaving only 18 
for the wliolc of the vast area of India. It is small 
wonder, therefore, that the Director of the Geo¬ 
logical Survey should seek to analyse the position 
which geology should oocupy in the life of a nation. 
In so doing he interprets geology as geographical 
evolution and states that “geography is the branch 
of geology that describes the particular shape and 
form of the earth’s surface at the present time”. 

Although there are few geographers who would 
accept this definition, they would heartily agree 
with Dr. Fermor upon the necessity for a detailed 
study of that portion of the human environment 
which comes within the domain of the geologist. 
The position of the capital of India has been 
dictated by the physical structure of the sub¬ 
continent, which in turn depends on its geology. 
Similarly, the position of the commercial capital, 
Calcutta, dependent as it is on the nature and 
extent of its hinterland, has been similarly deter¬ 
mined. The black earth region that forms the 
natural hinterland of Bombay and provides the 
Bombay cotton mills with their huge supplies of j 
raw cotton, depends in turn upon the existence j 
there of the blaok soil derived in the main from I 


the Deccan lavas. The close correspondence 
between the political map of Europe and the 
orographical and geological is emphasised and it 
is in particular pointed out how the less stable 
political units of Europe are those which are 
less clearly natural geographical or geological 
units. “India is fortunate, however, in that 
the general geological conditions have caused 
the inhabitants, in spite of their diversity of 
race, religion and language, to be welded after 
struggles through the ages into one political unit. 
As the national boundaries in central Europe, the 
boundaries between the provinces in India pay 
little attention in many cases to geological con¬ 
siderations. The province of Bihar and Orissa, for 
instance, ... is an excellent example of the viola¬ 
tion of natural principles by provincial boundaries. 
But as long as the central political control remains, 
it does not matter seriously that the boundaries of 
our provinces take such little account of natural 
factors. Were the central control, however, re¬ 
moved and all political relationship to one general 
suzerain power severed, then the future history of 
India would again become as confused as it was 
in the past and as confused as that of Central 
Europe has been throughout the ages and pro¬ 
mises to become again in the future.” 

This is truly the geographer’s point of view and 
it is interesting to find it so clearly voiced by a 
geologist. There is an unhappy note when Dr. 
Fermor says towards the end of his address that 
“at present the scope for new employment for 
geologists in India has fallen almost to zero”. He 
urges, however, the continued need for geological 
classes in university institutions as a “branch of 
general culture”. 

One cannot regret feeling that l>r. Fermor has 
not been able, because of his official position as 
director, to add point to his arguments by reciting 
some, at least, of the great work which has been 
carried out by the Geological Survey of which he 
is head. So it is to be feared that the reduction of 
this essential service in such an amazingly drastic 
fashion has passed without the notice that it 
should have attracted from men of science. For 
the Survey lias a great and continuous record of 
work and it is to be hoped that under Dr. Formor’s 
guidance it will force an adequate recognition of 
its services to the country. 

This is not the place for reciting what the 
Survey has done, but perhaps its Director may be 
able to remove what have in the past been two 
of the major criticisms : (1) the perhaps rather 
inadequate means of publication of the detailed 
mapping carried out by the officers, whose work 
in this respect remains unknown even to geologists 
in India itself, while there is apparently nowhere 
in Britain where the one-inch maps, on the prepa¬ 
ration of which a large proportion of the officers’ 
time is expended, can ever be consulted ; (2) the 
serious time lag between field-work and publica¬ 
tion, especially -important where problems of 
eoonomic geology are being investigated. 

L. Dudley Stamp. 




228 


NATURE 


February 18, 1833 


Tercentenary of Samuel Pepys 

By T. E. James 


T HE three hundredth anniversary of the birth 
of Samuel Pepys, a moving, dramatic figure 
in the political and social annals of the Restoration 
period, falls on February 23. Bom either at 
Brampton, near Huntingdon, or in London (so 
records say), he was educated at St. PauPs and 
Magdalene College, Cambridge, graduating there in 
1660. In 1655, Pepys married and had, for some 
time, to face comparative poverty. He was favour¬ 
ed, however, with the patronage of Sir Edward 
Montagu, and was employed as secretary to the 
expedition for bringing Charles II fr om Holland ; 
this leading to permanent and official employment 
at the Admiralty. In 1670 Pepys was committed 
to the Tower on a State charge, but was 
incontinently released. 

Pepys’s “Diary” was begun on January 1,1659-60. 
It was written in great secrecy. The final entry 
Was made on May 31, 1669. The ‘‘Diary” itself 
was not published until 1825. Therein, the high 
intent, the ignoble, and the frailties of Pepys’s 
own life resolve into an inexplicable, baffling dis¬ 
play of inwardness. 

Not the least monument to Pepys, where 
memory is deep and lasting, was the bequest of 
his library and MSS. collections (by preference) to 
Magdalene College, Cam bridge. An excellent 
general account of the Pepysian Library has been 
given by H. B. Wheatley (1880). 

During the early part of Charles IPs reign, the 
Royal Mathematical School of Christ’s Hospital, 
still part of the major foundation, was established. 
Pepys, as a governor, took a lively interest in its 
efficient administration. On February 15, 1661-2, 
Pepys was made a younger brother of the Trinity 
House and in 1676, Master of the Trinity House. He 
was elected Master of the Clothworkers’ Company 
in 1677. 

Readers of Natuke will be more particularly 
interested in the association of Samuel Pepys with 
the Royal Society of London in its early days, 
particularly with those men who had been most 
active in its institution. In course of time we 
witness Pepys’s own inclusion in the organisation ; 
ultimately, his assumption of the office of president. 

We need entertain no doubt that Pepys was 
cognisant of the various steps that were taken to 
establish the Society. He had friends of quality, 
who would relate what had happened, whilst 
Pepys himself, Clerk of the Acts (Navy), was 
favoured in the Restoration Court circle, where 
news spread apace. Hence, on January 9, 1664-5, 
Pepys is able to record that the Royal Society’s 
charter book had been brought to Whitehall, and 
that the founder’s signature and that of the Duke of 
York were duly inscribed. Indeed, he bad not 
long to wait for acceptance amongst the philoso¬ 
phers. On February 8, 1664-5, “Samuel Pepys, 
Esq., was proposed candidate by Mr. Fovey”, the 


business prior to this being the election of Edward, 
Earl of Clarendon, the famous Lord Chan¬ 
cellor. Mr. Pepys found himself in excellent 
company. Thomas Povey, it may be mentioned, 
was an original fellow. He had mechanical gifts 
and for many years proved serviceable to the 
Society. Evelyn considered him to be “a nice 
contriver of all elegancies”. 

On February 15, 1664-5, Pepys was duly 
elected, signing the charter roll then and there. 
Going home, Pepys recorded his experience thus :— 

‘‘With Creed to Gresham College, where I had 
been by Mr. Povy ; and the last week pro|X>sed to 
be admitted a Member, and was this day admitted, 
by signing a book and being taken by the hand by 
the President . . . and some words of admittance 
said to me. But it is a most acceptable thing to hear 
their discourse), and see their experiments. After 
this being done they to the Crowno Tavern o, behind 
the ’Change, and there my Lord and most of the 
company to a club supper ; . . . Above all, Mr. 
Boyle to-day was at the meeting, and above him 
Mr. Hooke, who is the most, and promises the least, 
of any man in the world that ever I saw.” 

Pepys chronicles, as also amongst the company, 
Sir Paul Neile, Sir Robert Moray, Dr. Clarke, Dr. 
Whistler, and Dr. Goddard. On March 1, follow¬ 
ing, the subjoined entry occurs :— 

“At noon I to dinner at Trinity House*, and thence 
to Gresham College, whore Mr. Hooke read a second 
very curious lecture about the late Comettf ; among 
other things proving very probably that this is the very 
same Cornett that appeared before in the year 1618, 
and that in such a time probably it will appear 
again, which is a very now opinion. . . . Then to 
the meeting. . . 

In the following week (March 8), Pepys goes to 
the weekly meeting as a fellow. A letter was read 
from Huyghens to Sir R, Moray, containing first 
his desire to be more particularly informed about 
the pendulum watches committed to Major [later 
Sir Robert] Holmes. Mention was thereupon 
made of Holmes’s relation of the performances of 
pendulum watches on his voyage to Guinea, and 
doubts were east. Accordingly, Mr. Pepys was. 
asked to inquire into the matter for the satisfaction 
of the Society. On March 15, Pepys gave an 
account of information that he had obtained from 
the master of the Jersey ship who had sailed with 
Holmes on the Guinea voyage. Something addi¬ 
tional devolved on Pepys. He was desired to 
bespeak a man at Deptford for diving. The diver 
was to be sent to Robert Hooke to be instructed 
by him concerning the use of “‘air-boxes” under 
water. Later, in May, Lord Brouncker reminded 
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Pepys of this commission, as the season was 
favourable. On March 22, the subject of Holmes’s 
watches arose, and Pepys was requested to procure 
the journals of those masters of ships who had 
been with Holmes in Guinea and differed from him. 

The incidence of the Plague and the Great Fire 
whioh followed were periods of intensive public 
anxiety and apprehension, and we lose contact 
with the College world for some time. But on 
November 14, 1086, Pepys records that Dr. 
Croone had told him that at that night’s meeting, 
“which, it seems, they now have every Wednesday 
again”, there were experiments on blood trans¬ 
fusion. A year later (November 21, 1867), there 
is another reference ;— 

. . . “I to the office, where did much business 
till after candlelight, and then my eyes beginning to 
fail me, I out and took coach to Arundoll House, 
where the meeting of Gresham College was broke up ; 
but there meeting Creed, I with him to the tavern© 
in St. Clement's Churchyard." 

On November 30, 1687, Pepys tells us that he 
went to Arundel House to the election of officers 
of the Royal Society for the next year ; that he 
was near being chosen, but glad that he was not, 
for he could not have attended, but took it as a 
mighty respect to have been named. Also, that 
the company was great, the elections long. 

On April 2, 1668, Pepys mentions a visit to the 
Royal Society, with Lord Brouncker, and of being 
“forced to subscribe” to the building of a College ; 
and that he “did give forty pounds”. Pepys held 
views adverse to the scheme, and these may have 
reflected themselves in a partial withdrawal of 
interest, for not until November 30, 1674, do we 
again pick up the threads of association with the 
Society. But it is with enhanced prestige. At the 
anniversary meeting, Mr. Pepys is among ten new 
members chosen for the council. His ally, Sir 
Joseph Williamson (P.R.S., 1677), was also of the 
nura ber. Pepys attended the meeting on 
December 3, when a resolution was taken that 
every member of council should provide an experi¬ 
mental discourse for the Society, to be made 
within the year, either by himself or by some 
other member of the Society ; or, “to pay forty 
shillings”. Pepys promised a discourse. 

On December 17, Pepys is placed upon a com¬ 
mittee to consider how Dr. Wilkins’s legacy of 


£400 might be laid out. Also, he was joined with 
Sir R. Southwell and the president in an applica¬ 
tion to Prince Rupert “concerning the mischief 
which his glass-house does to Chelsea College”. 
In January ensuing the president announced his 
discourse. Mr. Pepys, he said, had offered to 
make his the next week after his own ; it does not 
appear, however, that Pepys held to his offer, 

On February 18, 1674-5, “Mr. Isaac Newton” 
was admitted a fellow. Since Pepys was a mem¬ 
ber of council, there is a presumption that he was 
present on this particular occasion. Pepys was 
irregular in his attendances, however, during the 
year, and he was not continued on the council. 
But his light was only temporarily dimmed, for 
on November 30,1676, he re-appears as one of ten 
new members, and among these were Sir Chris¬ 
topher Wren and John Evelyn. Again Pepys 
served twelve months. 

In the politically stormy year of 1680, “far 
away at Newmarket, Pepys was taking down, at 
the dictation of his sovereign, the tale of that 
| miraculous escape from Worcester of twenty-nine 
| autumns before” (Bryant). 

1 We now pass to the year 1681, when Pepys 
j re-appears in the Royal Society. At the anni- 
| vorsary meeting on November 30, lie enters the 
i council, and with him, Evelyn and Flamsteed ; 

■ Sir Christopher Wren is president. Hooke was a 
colleague. Pepys served for one year. Coming 
to 1684, at the anniversary meeting on December 1 
(St. Andrew’s Day falling on a Sunday), Sir John 
Hoskyns in the chair, Samuel Pepys, chosen for 
i the council, is also elected president of the Society. 

| Notwithstanding that his attendances were infre- 
! quent, he was, in 1685, continued in the presidency 
for yet another year, this nomination marking the 
closing and final period in that office. 

Here it may be mentioned that at a council on 
June 2,1686, the first book of Newton’s “Prineipia” 
was ordered to be printed. Pepys was not present, 
nor on June 30, when it was ordered that the 
president be desired to license the book. Sir John 
Hoskyns occupied the chair. Pepys’s imprimatur 
was given on July 5. 

Samuel Pepys was never a very healthy man, 

; and he died at Clapham on May 26, 1703. He 
| was buried in St. Olave’s Church, Crutched Friars. 

! His portrait, by Kneller, and his own gift, adorns 
! the apartments of the Royal Society. 


Obit 

Prof. Harlan W. Fisk 
HE science of terrestrial magnetism has lost an 
outstanding investigator and the staff of the 
Carnegie Institution of Washington an esteemed 
member by the sudden death, on December 26, of 
Prof. Harlan Wilbur Fisk, chief of the Section of 
Land Magnetic Survey of the Institution’s Depart¬ 
ment of Terrestrial Magnetism. During his long j 
period of service with that organisation, extending 
over more than a quarter-oentury, he contributed 


uary 

much to the success of the world magnetic survey 
both by personal participation in the observational 
work and by planning and supervising the work 
at repeat-Btations for obtaining data where most 
needed for investigations in his complex field. 

Prof. Fisk was bom at Geneva, Kansas, on 
September 25, 1869, but his youth was spent in 
Minnesota where he received his fundamental 
scientific training at Carleton College, Northfield, 
Here his enthusiasm for mathematics and 
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Astronomy was awakened by contact with such 
inspiring teachers as W. W. Payne and H. C. 
Wilson. In 1899 he was appointed professor of 
mathematics at Fargo College (North Dakota). It 
was here that the problem of terrestrial magnetism 
first engaged his attention and he devoted his 
summer vacations (1904-6) to magnetic observa¬ 
tions for the United States Coast and Geodetic 
Survey in the north-central and western States. 
His interest in this field grew so rapidly that in 
October 1906 he adopted it as his life work when 
he became associated with the Department of 
Terrestrial Magnetism. 

Here Prof. Fisk focused his activities on the 
land magnetic survey—one of the major under¬ 
takings of the Department. He made two detailed 
surveys of the Bermuda Islands, in 1907 and 1922, 
and in 1908 conducted magnetic expeditions in 
Central America, in the West Indies, and in the 
northern countries of South America. He was also 
greatly interested in the investigations of possible 
eclipse effects on the earth’s magnetic field and 
participated in several eclipse expeditions of the 
Department—the last was on the occasion of the 
eclipse of August 21, 1932, when he was in charge 
of three observing parties in New England. He 
took a prominent place in the instruction of many 
of the Department’s most active observers and in 
the laborious observations during many years in 
Washington, D.C., relating to the control of 
instrumental outfits and the determination of the 
provisional international magnetic standards. 

Prof. Fisk’s chief research contribution was the 
investigation of secular changes in the earth’s 
magnetism and of the shifting of isoporie foci 
disclosed by magnetic data obtained at strategic 
repeat-stations by observers under his supervision. 
Mature deliberation led him to infer that secular 
ohangos in the earth’s magnetism determined by 
observations on its surface? might reflect changes 
within the earth’s crust or interior. At the time 
of his death, he had in preparation an exhaustive 
paper on this subject. 

Besides membership of a number of scientific 
societies, Prof. Fisk was an active worker in the 
American Geophysical Union, being secretary of 
its Section of Terrestrial Magnetism and Electricity 
in 1929-32. lie cause of an unusual breadth of 
culture extending far beyond the confines of his 
scientific activity, it was his pleasure and privilege 
to render important service to his community in 
its civic and religious life. His quiet disposition, 
generous nature, and helpful counsel, won him the 
esteem of his colleagues and friends. Those who 
shared his acquaintance and work, will mourn 
with his widow and four children his premature 
passing. H. D. Harradon. 


Mr. B. H. Soulsby 

Mr. B. H. Sotilsby, who died at Reading 
on January 14, aged sixty-eight, was for nearly ! 
thirty-eight years in the servioe of the Trustees ] 
of the British Museum, first at Bloomsbury ! 


and later at South Kensington. He was educated 
at Cheltenham College and at Corpus Christi 
College, Oxford, and also studied at Gflttingen. He 
entered the service of the Trustees as a second-class 
assistant in the Department of Printed Books in 
1892, and became successively superintendent of 
the Map Room, of the Copyright Office, and finally 
deputy superintendent of the Reading Room. 
During his time at Bloomsbury, he catalogued the 
library of the Grand Priory of the Order of the 
Hospital of St. John of Jerusalem in England, and 
translated some early geographical works. In 1902 
he published a small pamphlet on the earliest two 
maps which bear the name America. 

In 1909 Mr. Soulsby was transferred to the 
Natural History Museum as assistant in the 
Director’s office, and in January 1921 he was 
appointed librarian in succession to the late Mr. 
B. B. Woodward. His principal official duty was 
to continue Woodward’s Catalogue of the Natural 
History Library, a monument of bibliographical 
care and research and a mine of information, 
the value of which was recognised far beyond 
the limits of the Library to which the work refers. 
Woodward had compiled six volumes and one 
supplementary volume, and at the time of Mr. 
Soulsby ’b retirement, the second supplementary 
volume was well on the way to completion. 

At the time of his death, Mr. Soulsby was 
seeing through the press the final stages of a 
revised, second edition of the “Catalogue of the 
Works of Linn am s ... in the British Museum”. 
The first edition, which was compiled by B. B. 
Woodward and W. R. Wilson, was a quarto publi¬ 
cation of 27 pages, comprising some 580 entries. 
The second edition will contain about 300 pages 
of text, with nearly four thousand entries, accom¬ 
panied by bibliographical notes, plates and an 
index. 

It was upon this index that Mr. Soulsby 
was engaged, with his accustomed industry and 
enthusiasm, at the time of his death. The forth¬ 
coming publication of this Linncean Catalogue is a 
matter of great interest to librarians in 8wc?den, 
from several of whom Mr. Soulsby obtained con¬ 
siderable assistance in its preparation. The com¬ 
piler used to claim that the collection of Linnasana 
at South Kensington was second only in richness 
and importance to that at the Royal University 
Library of Uppsala, and if this is ho, it is largely 
due to Mr. Soulsby’s great generosity, inasmuch 
as ever since he undertook the work of producing 
a second edition of this catalogue, he was con¬ 
tinually presenting rare and costly Linn scan a to 
the library at South Kensington. 


Mr. J. L. S. Hatton 

John Leigh Smeathman Hatton, who died 
on January 13, aged sixty-seven years, was 
the first principal of East London College and, at 
the time of his death, Vice-Chancellor of the Uni- 
{ versity of London. He was bom at Street Aston on 
■ May 27, 1805, the son of the Rev. J. L. S. Hatton 
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rector of West Bark with, Lincolnshire. Ho died at 
hid homo at Sanderstead, Surrey, and is survived 
by his widow and two sons. 

Mr. Hatton entered Oxford with a scholarship 
at Hertford College and obtained a first class in 
the school of mathematics in 1889 and a second 
class in natural science (physics) in 1890. He a^ted 
for a short time as demonstrator in the Clarendon 
Laboratory and was called to the Bar by Lincoln's 
Inn. 

In 1892, Mr. Hatton began to organise the day 
and evening teaching work of the People's Palace 
in Mile End Road, and by his unremitting effort 
and enthusiasm, supported by the interest and 
encouragement of the Drapers' Company, he built 
up an institution which, in 1907, became East 
I^ondon College, a school of the University of 
London, with day courses leading to degrees of 
the University in the faculties of arts, science and 
engineering. Mr. Hatton became a member of the 
Senate of the University in 1903, representing the 
faculty of science, and continued in this office until 
on the reconstitution of the University, he became 
a member cx officio. 

Mr. Hatton s work for the University was as 
thorough and valuable as that for his own College. 
He was dean of the faculty of science from 1922 
until 1920, chairman of the Board of Studies in 
Mathematics for many years, was elected deputy 
Vice-Chancellor in 1930, and assumed the office 
of Vice-Chancellor last September, lie was for 
many years head of the Mathematical Department 
at East London College, and was appointed 
University reader in geometry in 1927 on his retire¬ 
ment from this post. He was the author of several 
mathematical works, including “The Theory of 
the Imaginary in Geometry”, but his main interests 
were in teaching and administration. 


Mb. William H. V. Wickes of Bristol died on 
February 2, aged eighty-six years. Wickes was 
a well-known looal geologist and had been guide, 
philosopher and friend to many of the older school, 
I British and foreign. He wrote short papers on 
! the Rhactic bone-bed and the mineral beekite and 
j made a varied collection, passing his best things 
on to the British and the Bristol Museums. 


We regret to announce the following deaths : 

Prof. Johan van Baren, professor of geology and 
mineralogy in the Agricultural University of 
Wageningen, Holland, an authority on soil 
mineralogy, on February 7, aged fifty-seven years. 

Lieut.-Col. J. C. G. Kunhardt, formerly of the 
; Indian Medical Service, who did valuable work on 
j plague prevention in India, and also in the advance- 
i ment of the rubber industry, aged fifty-seven years. 

| Prof. A. G. Leonard, professor of geology in the 
j University of North Dakota and State geologist, 
j on December 17, aged seventy-seven years. 

! Sir Daniel Morris, K.C.M.G., assistant director 
I of the Royal Botanic Gardens, Kew, in 1886-98, 

] and president of Section K (Botany) of the 
! British Association in 1919, aged eighty-nine years. 

j Prof. Ormond Stone, director of the McCormick 
I Observatory arid professor of practical astronomy 
1 in the University of Virginia from 1882 until 1912, 
on January 17, aged eighty-six years. 

Sir J. Arthur Thomson, formerly regius pro- 
1 fessor of natural history in the University of 
Aberdeen, who was widely known as a writer and 
lecturer on natural history, on February 12, aged 
seventy-one years. 


News and Views 


Gold in Kenya 

The debates on the amendment of the Kenya 
Native Lands Trust Ordinance in both Housoh of 
Parliament on February 8 did littlo to remove appre¬ 
hension as to the manner in which tho exclusion of 
land from the reserves is likely to affect the native 
population. The motion for papers moved by Lord 
Lugard in the House of Lords was withdrawn i and 
the amendment of Mr. Lunn to Mr. Donner’s original 
motion, approving tho action of the Government of 
Kenya in tho steps taken to develop the goldfields 
and safeguard the interests of tho natives, was 
defeated by a majority of 151. ThC ease against the 
amendment of the Ordinance, as accepted by the 
Kenya legislature, was stated lucidly by Lord Lugard, 
who was ably seconded by the Archbishop 6f Canter¬ 
bury ; while in the House of Commons Sir Robert 
Hamilton gave an emphatic, but temperately phrased, 
expression to the feeling of uneasiness which has been 
aroused by tho manner in which the Government has 
handled the situation. It cannot be said that the 
Government has given a satisfactory reply to its 


critics. The main contention, that tho exclusion of 
land from tho resorve without a compensating grant 
of additional land is a breach of faith and will be 
detrimental to tribal lifo, has not been met. However 
convincingly it may be argued on this ground or on 
that that there has been no real departure from tho 
undertaking of the Ordinance, either in letter or in 
spirit, it is the native point of view that counts in 
this connexion. Ah Sir Robert Hamilton said, if the 
confidence of tho native in the good faith of the 
Government be shaken, “in the long run wo shall lose 
more than wilt bo repaid by all the gold in Africa”. 

The voting in tho House of Commons was no 
doubt largely affected by the stress laid by Sir Philip 
Cunliffo-Listor on tho small number of individuals 
and the relatively small area of land affected by the 
present proposals, as well as by the anxiety of the 
Government and of the local administration to make 
it clear that it is their desire not only that the 
native should not suffer, but rather that he should 
benefit from the stream of prosperity which will flow 
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in his direction. On these points two comments may 
be made. First, that it was unfortunate that Sir Alfred 
Kitson’s report on the applications for concessions 
now under consideration did not come within the terms 
of the debate. This report shows that ultimately an 
area of at least five thousand nine hundred square miles 
will be in question; andnow itwouldappearthat part of 
Kikuyu may be affected. On what terms will the 
development of these areas be undertaken ? Secondly, 
a prosperity which is detrimental is illusory. The 
prosperity to come was contrasted by one speaker in 
the House with the miserable conditions of the 
natives to-day. But if, apart from a temporary 
economic crisis, the present-day conditions are in 
harmony with tribal traditions, a sudden necos- ; 
sion of prosperity, for which the social organisation j 
is not yet ready, will give rise to graver problems, j 
similar to those now the cause of anxiety olsewherc 
in Africa. We are asked to trust the goodwill of those 
on the spot, whoso relations with the native are said 
to bo excellent. Goodwill is of little avail when 
question arises of interference with native custom, 
unless it accompanies scientific knowledge, such as | 
can only be gained, as any anthropologist will point | 
out, after prolonged and intensive study. Without 
such knowledge, modification of tribal custom always 
involves the danger of detriment to the social I 
organism as a whole. Yet it is on the preservation j 
and gradual development of that organism that the ' 
future of the native population depends. 

New Record.for Non-Stop Flight 

A Faibey long-range monoplane (Napier Lion 
engine), flown by Squadron-Leader O. R. Gay ford and 
Fiight-Lieut. G. E. Nioholetts, beat the world’s long¬ 
distance non-Htop flight record on February 6-8, 
Hying from Cranwell, Lincolnshire, to Walvis Bay, 
781 miles north of Cape Town. The distance of 
5,340 miles was covered in 57 hours 25 minutes. The 
previous record was 5,012 miles from New York to 
Constantinople. The machine followed approximately 
the shortest great circle course, making detours to 
avoid the Atlas mountains in Northern Africa and 
the Ahaggar plateau in Central Sahara. The ideal 
weather conditions of a westerly wind at Cranwell 
for take off, and a following northerly wind for the 
rest of the journey, with clear weather and a full 
moon over Africa, were experienced for the first part 
of the journey. Later, unfavourable weather and 
winds over Nigeria and Du ala hindered progress 
sufficiently to make it impossible to reach Cape 
Town because of lack of petrol and the approach of 
dusk. 

As equipped for this flight tho monoplane carried 
about 8,000 lb. of petrol and weighed about 
17,000 lb. total weight. A specially prepared run-way 
of one mile was used at Cranwell, the machine running 
1,600 yards in 58 seconds before taking off. It was 
fitted with an autogyroscopic control which not only 
relieves the pilot of the strain of continuous flying, 
but assists accurate course keeping. This broke down 
during the latter part of the flight. A short wave 
(33 71 am. wave-length) wireless transmitting set was 


used to report progress but no receiving set was 
carried. This gave variable results ; messages were 
picked up over considerable distances but some were 
undecipherable. The flight was carried out by the 
Royal Air Force as part of a general policy of develop¬ 
ment of long-distance air transport for strategic 
purposes. Not only will the behaviour of the aircraft, 
engine and instruments be carefully examined, but 
the modical department is investigating the effects 
of such flights upon tho personnel engaged. The 
special food carried was chosen by the medical 
authorities. 

John Thompson 

Charles Htttton, when engaged in editing the 
“Diarian Miscellany” in 1775, regretted tho in¬ 
sufficiency of biographical material for the lives of 
tho mathematicians responsible for tho problems 
that appeared every year in the eighteenth century 
almanacks known as the “Gentleman’s” and “Ladies 1 ” 
“Diaries”, which were edited by Henry Reighton of 
Griff from 1714 until 1744, with the assistance of 
Anthony Thacker, and later by Robert Heath, 174ft- 
53. One of their collaborators was John Thompson 
of Witherley Bridge in Leicestershire, tho hundred 
and fiftieth anniversary of whoso death falls on 
February 26, By good fortune hie surveying instru¬ 
ments, until recently in the possession of his descend¬ 
ant, Mrs. Alkin of Atherstone, are still extant and 
have been presented by the Friends of tho Old 
Ashmolean to the Lewis Evans Collection at Oxford. 
They show that Thompson was a practical inventor 
and improver of instruments as well as a mathe¬ 
matician. It is statod in Nichol’s “History of Leices¬ 
tershire” that Thompson, on leaving Atherstone 
School, had been intended by his father for tho 
farming and grazing business, but tho boy's innate 
love of mathematics was so strong that, with the 
collusion of his mother, he surreptitiously purchased 
a few mathematical books and studied them where 
and when he could, generally at night. He was 
helped by Beighton and Thacker, and contributed 
articles to various journals. When Atherstone 
common fields were enclosed in 1765, an error by' 
the Commissioners led him to propose a prize question 
(No. 290) in the “Gentleman’s Diary” for 1766. It 
had been agreed that the small cottages should have 
a plot known as Cottagers' Piece in the shape of 
two trapezia to contain 100 acres. Thompson was 
asked to resurvey it and found it three acres too 
large, on which he based his prize question, as he 
said, “that the error of these unmathematical 
Bunglers may be known”. 

Thompson’s instruments include two levels by 
Thomas Wright, one dated 1724, a cross head by 
J. Search with one quadrant graduated, an early 
Gregorian telescope, chains, and the usual slide rules, 
scales and drawing instruments, and, most interesting 
of all, a superb plane-table and tripod designed by 
John Thompson himself, and inscribed "Made by 
G. AdamH in Fleet St. London. Inst: Makr: to His 
Royal Highness the Prince of Wales.” It is surrounded 
by inlaid brass scales, and measures 18J in* across. 
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By a special tilting arrangement the table can be 
adjusted at any dosired angle. It is provided with 
marginal sights, and adjustable rules which can be 
raised by screws or depressed level with the surface 
of the board. The magnetic compass box is of the 
shape of a figure 8 t and the card is only graduated 
for 45° on each side of the north-south lino. It is 
the most perfectly designed and executed plane-table 
which we have seen. Two note-books show thut he 
was instructing his sons Ralph and Samuel in the 
art of surveying in 1773 and 1778 respectively. Rulph 
Thompson also became an accomplished surveyor, 
and ail example of his work made in 1812, a survey 
of the Roman town of Manduossodum on Watling 
Street, iH reproduced in Nichols's “Leicestershire”. 

Nest-Building of Brush-Turkeys 

An early visit to the gardens of' the Zoological 
Society of London is recommended in order to 
inspect the initial stagos in the nest-building of the 
brush-turkeys, on the north bank of the Canal. The 
labour of forming the vast mound of leaves, in the* 
centre of which the eggs are laid, is performed by 
the male. Here they are left- until they hatch by 
the heat generated by the fermentation. The eggs 
being of groat size in proportion to the size of the 
bird, the early, ‘nestling-down’, stago is passed within 
the shell, the down being shed bofore hatching. By 
the time this takes place the birds are strong enough 
to force their way out, and omerge with fully 
developed flight-feathers. This singular phase in the 
infancy of birds is confined to the Mogapodes, of 
which thore are many species. But some bury the 
eggs in hot sand, instead of decaying vegetation. 
The recently addl'd ‘piping-crows’ from Australia, 
which are more nearly related to the dremgos and 
swallow-shrikes than to tho crows, and that singular 
fish the climbing-porch (Anabas), are also worth a 
visit. 

Physical Nature of the Nerve Impulse 

At the Friday evening discourse held at the Royal 
Institution on February 10, Prof. A. V. Hill discussed 
the physical nature of the nerve impulse. Tho 
properties of the norvous system art) based upon a 
certain transmitted wave which is known as the 
norvous impulse. This wavo, which is a few conti- 
metros long, travels in nerve fibres of tho order of 
0*01 mm. in diameter with velocities varying from 
a few centimetres to 100 m. per second. Its nature 
is not yet understood, but it possesses certain well- 
defined physical characteristics. Tho chief difficulty 
in investigating it is the minuteness of the changes 
involved in its passage : there is, for example, a rise 
of temperature, but this is only of the order of ono 
ton-millionth of a degree for each impulse, while tho 
chemical ohanges which acoompany this are at 
present altogether beyond detection. Fortunately, 
owing to the development of modem electrical 
methods, the electrical accompaniments of tho wavo 
can bo accurately recorded, and the study of the 
so-called ‘action current* has thrown much light on 
the process. The nature of electrical excitation has 


been discussed for many years, and it seems that 
‘activity* isprodueed when thecurrentthroughthenerve 
fibre surface exceeds a certain value at tho cathode. 
Tho ‘activity* seems to consist of an alteration in the 
physico-chemical properties of tho surface layer, 
allowing reaction to take place momentarily between 
inside and outside. The change is rapidly reversed, 
and the nerve is then ready to transmit anothor 
impulse. The passage of tho wave involves the libera¬ 
tion of energy during, but chiefly after, tho active 
process. Recovery lasts 30 50 minutes and requires 
oxygen. In other rospoct*. however, the nerve impulse 
possesses wave-like properties, and its further 
investigation by physical means is likely to load to 
a far greater understanding of nervous processes and 
of the phenomena of living activity in general. 

Scientific Progress and Ethics 

In tho Journal of the University of Bombay (Sept. 
1932), undor tho title “Is Man Ethically Fit for the 
Bounties of Science ¥” Prof. D. I). Kanga of Gujarat 
College, Ahmedabad, comments on a convocation 
address by Sir C. V. Raman on the study of science. 
Asserting that true scholarship goes hand in hand 
with research, independence of thought and original 
thinking, Sir CJ. V. Raman said that tho function of 
a university is tho oncouragoment of the human 
intellect and the human spirit in their highest mani¬ 
festations. The greatest value of science lies not so 
much in the imparting of knowledge about natural 
phenomena and tho laws of Nature, as in tho teaching 
of the sciontifle method which has served as a 
powerful weapon in tho hands of man in tho discovery 
of truth and has given him a new view of the universe 
he lives in. If tho same method were used in the 
problems of daily life, whether political, industrial, 
social, educational, or religious, it would usher in a 
new era of progress and onlightonment in all tho 
departments of life. Prof. I). D. Kanga, reviewing 
the sabotago which has accompanied increased pro¬ 
ductivity consequent upon tho application of modem 
science, directs attention once more to the problem 
of distribution, which ho reminds us is largely a 
matter of tho individual will. It is the duty of every 
university to soe that tho advance of science and the 
spread of scientific culture go with a parallel advance 
in man’s ethical and spiritual development. The 
motto of science should be truth and service, and 
the alumni of a university should be characterised 
alike by their ability to apply the scientific method 
in all problems of life and also, in Prof. Konga’H view, 
by their readiness to share their knowledge, wealth, 
power and possessions with others, of whatever race 
or country, for the common good. 

Pcrscpolis 

The archaeological expedition to Pcrscpolis of the 
Oriental Institute of the University of Chicago, one 
of the eleven expeditions of the Institute now at 
work in the East, has achieved some remarkable 
results in its second season’s work on tho site. Indeed, 
Dr. J. H. Breasted, director of the Institute, in a 
comment appended to an abstract of the report by 
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Dr. E. Herzfeld, field director, which appears in the 
Times of February 4, says that no discovery like it 
has over been made anywhere in western Asia. A 
magnificent series of sculptures, dating back to the 
time of Cyrus, has been discovered in the area of 
the palace burnt by Alexander the Great in 330 b.c. 
The size alone, without taking into account tho 
technique and the informative detail, is overwhelm¬ 
ingly impressive. One panel, 5-0 ft. high, is no less 
than 1,000 ft. long. The carvings are as fresh as 
when executed and show rulers, footmen, horsemen, 
charioteers, servants and burden-bearers in full 
equipment—material of the greatost historical value. 
One panel preserved in peculiarly favourable cir¬ 
cumstance still shows the colours of the royal 
garments. A find of no less importance to the pre- 
historian is recorded in an account of a stone age 
village which was found under a low mound within 
two miles of Persepolis. It is dated at about 
4000 B.c. and would appear to be in an excellent 
stato of preservation. The mud-brick walls of tho 
housos still stand to a height of 5 -7 ft. and the 
interior surfaces hIiow mural paintings in red water 
colour. Tho polychrome pottery, Dr. Herzfold 
reports, exceeds in beauty and age that found in 
Babylonia, marking “a new chapter in the history 
of prehistoric art”. 

International Congress of Ethnological and Anthropological 
Sciences 

Considerable progress has been made in the 
discussion of the proposal to institute an inter¬ 
national congress of the ethnological and anthropo¬ 
logical sciences. Arrangements are now being made 
for a preliminary conference for further discussion 
to bo held in Base] on April 20 22 next. Invitations 
to the conference are being issued by the Royal 
Anthropological Institute of Great Britain, while the 
local arrangements are in the hands of Dr. Felix 
Spoiser, director of the Museum of Ethnology, Basel. 
The conference will be welcomed on behalf of the 
City and the Education Committee, and its sessions 
will be held in the Burgeratsaal. The subjects for 
discussion by the conference are the scope of the 
proposed congress and its relation to existing con¬ 
gresses of like character, sue!) as the International 
Congress of Americanists and the International 
Congress of Prehistoric and Protohistoric Sciences ; 
constitution and procedure ; and the date and place 
of the first meeting. On this last point, it has been 
suggested that meetings should take placo in years 
alternate to those of the Prehistoric and Protohistoric 
Sciences Congress arid coinciding once in every four 
years with the European meetings of the Americanists’ 
Congress. 

Insect-Eating in Siam 

Insect-eating habits of monkeys have persisted, 
and still persist, not only amongst the most primitive 
races of mankind, like Australian aborigines and the 
African pygmies, but even in many races which have 
reached the agricultural stage. An interesting 
example is offered by the Laos of Siam, whose habits 


of eating insects and other invertebrates have been 
recently studied in some detail by Mr. W. S. Bristowe 
(Trans. Entom . Sac. Lond.> 1032). The list of 
animals used as food by the Laos includes many 
spocics and exhibits a great variety, but certain of 
thorn are considered as special delicacies. Here 
belong, for example, giant water-bugs (Lethocerus 
indicus), measuring about two inches in length and 
fetching up to 4 d. a piece on the markets ; large 
spiders, Nephila maculata and Melopoeus albostriatue 
(‘bird-outers’); eggs of king crab, Tachypleus gigas, 
which look like caviare, but taste like potato ; larvae, 
pup® and adults of the dung beetles, Oryctes rhino¬ 
ceros and Helicopris sp. ; a large cicada, Dundubia 
intemerata ; etc. There is no reason to think that 
insect-eating habits of the Luos were acquired owing 
to the lack of other food, since the Siamese living 
under the same conditions do not oat insects to such 
a great extent. On the other hand, it is interesting 
to note that the Laos are considered to possess 
greater stamina and to bo harder workers than the 
Siamese; this may be due to the extra protoin 
obtained by tho Laos from their animal food. The 
average diot of a Siamese includes fish aa practically 
the only source of protein ; the protein content of 
fish is 18-23 per cent, and that of roasted spiders is 
so high as 03 *4 per cent. 

Fauna of the Swiss National Park 

The area of mountain, forest and valleys com¬ 
prising tho Nature reserve which forms the Swiss 
National Park is a tract of country that is rigidly 
preserved. Its fauna and flora are subjected to the 
minimum of interference on tho part of man and for 
this reason afford many problems of special interest 
to the biologist. Under the auspices of the com¬ 
mission for the scientific investigation of the Swiss 
National Park, a series of quarto memoirs on 
researches undertaken in that area is being published. 
The sixth memoir in that series has recently come 
to hand and deals with the forest insects of the Park 
(“Les Insectes Forestiers du Parc National Suisse”. 
Pp. 50 H- 24 plates. Aarau : H. R. Sauerl&nder et 
Cie. 12 francs). Its author, Dr. Aug. Barbey, 
mentions that the circumstances in which these 
insects were studied were purely economic and were 
in connexion with the ravages they cause among the 
forest trees. The life-history, mode of life and 
eoonomio status of the more important species of 
insects are described. Various stages in their life- 
cycle, their larval burrows in wood and bark and 
other phases of these insects are admirably portrayed 
in the series of plates that accompany this memoir* 
Their ecological relations are also dealt with whether 
they be destructive forms, parasites or predators. 

Reduction of Chimney 

The Technical Committee appointed by the 
Electricity Commissioners in 1930 to consider the 
methods that should be taken to prevent the emission 
of soot, ash and grit from tho chimneys of electric 
power stations has now published its report (London : 
H.M. Stationery Office, 6s.). A sub-committee made 
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a thorough investigation, visiting many foreign 
stations which have adopted preventive measures. 
In 46 of the 111 British solected stations no grit 
extraction plant has yet been installed. The sub¬ 
committee regards grading by sieves as unsatisfactory, 
as it is impossible when the mesh is too small and 
untrustworthy for larger valuos. Particles below 20 
microns (1 micron is a thousandth part of a milli¬ 
metre) when discharged into an air stream are suffi¬ 
ciently diffused to avoid creating a nuisance. The 
only satisfactory way of testing the efficiency of 
dust extraction plant is to woigh the dust in unit 
volume of the gases at as high a point in the chimney 
as practicable. In Germany, where the power 
stations are generally larger than in Great Britain, 
electrostatic precipitation together with very high 
chimneys is favoured. The main conclusions arrived 
at by the Committee are that dust nuisance is 
avoidable with new stations, but the application of 
moans for its prevention to all existing stations may 
not bo practicable. There is an urgent need for 
standardisation of good methods of testing dust 
extraction plant. For pulverised fuel installations the 
electrostatic precipitator is the moat suitable type to 
use. Water for dust extraction ih not to bo com¬ 
mended. The minimum height of chimneys should 
be at least two and a half times that of the highest 
point of the generator station buildings. Photo¬ 
graphs are given of the filters used for separating 
ash and grit particles and of plant for multiple- 
oyclone dust extraction. 

Gaseous Tubes for Lighting 
Thb study of the discharge of electricity through 
gases has led to many important practical develop¬ 
ments, the latest being the invention of vacuum 
tubes for lighting. If discharge tubes are filled to 
the same gaseous pressure with different gascH such 
as helium, neon, argon, hydrogen and nitrogen, it 
is found that a certain definite voltage must be 
applied to the terminals of the tube before luminous 
effects are produced. This voltage depends on the 
nature of the gas and the pressure in the tube. In 
general, neon produces a luminous effect at lower 
voltages than the other gases and then comes helium. 
In some cases a mixture of gases becomes luminous 
at a lower voltage than any of the pure gases forming 
it. In a lecture to the Preston Scientific Society 
given on December 2, 1932, J. N. Addington gave on 
interesting account of the progress made in develop - 
ing gaseous tubes for lighting and signalling purposes. 
In an Osglim lamp, which takes only a small fraction 
of the power taken by a filament lamp, the electrodes 
are of nickel or iron placed about 2 mm, apart and 
the neon gas filling has a definite low pressure. At 
160 volts the lamp becomes luminous. These lamps 
operate from alternating current mains. Neon valves 
which operate traffic signal devices have now been 
developed at the Preston lamp works of Messrs. Siemens 
Brothers and Co. The red neon signs which are now 
familiar to all dwellers in cities have iron or 
nickel electrodes and the illumination is produced 
from the positive column. The intensity of illumina¬ 


tion per unit area is relatively low in these lamps, 
which are called cold cathode tubes. Jn ‘hot cathode 
tubes’ currents nearly a hundred times as great can 
be obtained. The electrodes are coated with mix¬ 
tures of alkaline earths and have a very high electronic 
emission when heated to 1,200° C. The use of metallic 
vapours like sodium, cadmium and magnesium has 
still further increased the efficiency of those tubes, 
but the colours at present obtained leave much to 
be desired when compared with daylight. 

Gifts to Science 

Sir Dugald Clerk, who died on November 12 
(see Nature of December 24, p. 953), bequeathed 
£3,000 to the Institution of Civil Engineers ; £2,000 
to the Royal Society ; £1,000 to the Royal Institu¬ 
tion ; £1,000 to the Royal Society of Arts; £1,000 
to the Institution of Mechanical Engineers ; £1,000 
to the University of Glasgow ; £1,000 to the Uni¬ 
versity of Leeds ; £1,000 to the University of St. 
Andrews ; £1,000 to tho University of Manchester ; 
£1,000 to tho University of Liverpool. The residue 
of tlie property is to bo divided into thirty-one parts ; 
three of those parts are to go to the Institution of 
Civil Engineers; two to the Royal Society ; ono to 
the Royal Institution ; ono to the Royal Society of 
ArtH ; ono to tho Institution of Mechanical Engineers ; 
and one each to tho Universities of Glasgow, Leeds, 
St. Andrews, Manchester, and Liverpool. 

Entomological Society of London 

The Entomological Society of London will celebrate 
its hundredth anniversary on May 3, and a pre¬ 
liminary programme of the cenfconary celebrations on 
May 3 -4 has recently been published. On May 3, a 
general meeting will bo held in tho rooms of the Royal 
Geographical Society at 3 p.m. and a scientific con¬ 
versazione at H.30 p.m. A reception has been arranged 
for May 4 at 9.30 p.m. This will be held at Lancaster 
House, St. James’s, S.W.l, when the Right Hon. 
Walter Elliot, Minister of Agriculture and Fisheries, 
will receivo the guests. Further information can bo 
obtained from the Secretary, 41 Quoen’s Gate, 
London, S.W.7. 

Chadwick Public Lectures 

The next series of Chadwick Public Lectures begins 
on February 21, with a discourse on “The Hippocratic 
Tradition” by Dr. Matthew B. Ray. The lecture will 
bo given in the hall of the Royal Society of Tropical 
Medicine, 26 Portland Place, W.l, at 5.15. The 
second lecture will be given by Dr. E. Killick Millard 
on “Housing”, on March 9 at 8 p.m. at tho Royal 
Sanitary Institute. How to Becure a pure milk 
supply is the question chosen by Dr, J. Walter Carr, 
for his lecture—“Cows* Milk” in March at tho Royal 
Society of Tropical Medicine. In it, he will discuss 
the relative benefits of human and bovine milk for 
infants, the value of milk in adult life and how to 
render cows’ milk a safe food. In May, Mr. P. W. 
Coombe will lecture on “Port of London Sanitary 
Administration”. Tho actual processes and details 
of the organisation and maintenance of port and 
river hygiene will be discussed. Another lecture 
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projected for May will be on the “Preservation of 
Health in the Navy” by Vice-Admiral Bond, and 
early in June the annual open-air lecture in the 
Chelsea Physic Carden will be given by Prof. J. G. 
Hill, on “The Green Loaf”. Further information 
concerning these and other Chadwick public lectures 
can bo obtained from tlio Sec rotary, The Trust Office, j 
204 Abbey House, Westminster, S.W.l. J 

Climate of Hong-Kong j 

Col. E. Goli> points out that, in the article ontitled | 
“Climate of llong-Kong” (Nature, Jan. 21, p. 104) | 
the statement “much of it [mist and fog] is due to j 
dynamical cooling of advancing damp southerly ' 
winds” requires amplification. Dump air moving I 
from the south and rising to the higher lovols of Hong- j 
Kong about 1,500 ft. above the level of the Observe- [ 
tory and 1,000 ft. above sea-level is cooled bv j 
expansion as it rises and so causes much of the fog 
and mist at these higher levels. The fog and inist at 
sea-level, when it occurs with a warm southerly 
current of air, is due to the cooling of this current 
by the surface of the sea or the surface of the land. 

Announcements 

The Council of the Iron and Steel Institute has 
awarded the Bessemer gold medal for 1933, to Dr. 
W. H. Hatfield, director of research in the firm of 
Messrs. Thus. Firth and John Brown, Ltd., in recog¬ 
nition of liis distinguished services in the advance- | 
ment of metallurgical science, and of his valuable 
researches in connexion therewith. 

His Majesty the Kino lias approved the award 
of the Royal gold medal of the Royal Institute of 
British Architects to Sir Charles Peers, president of 
the Society of Antiquaries and chief inspector of 
ancient monuments and historic buildings, in recog¬ 
nition of his distinguished services to architecture 
and archeology. 

The annual May lecture of the Institute of Metals 
will bo delivered on May 10 by M. Albert, M. Portevin. 
The subject of the lecture will be “Quenching and 
Tempering Phenomena in Alloys”. It is also an¬ 
nounced that the silver jubilee meeting of the Insti¬ 
tute will bo hold at Birmingham on September 18 21. 

The Sir Honry Trueman Wood memorial lecture 
of the Royal Society of Arts will be delivered oil 
February 22, by Sir William B. Hardy, director of 
food investigation, Department of Scientific and 
Industrial Research, who will take as his subject 
“Industrial Research with Biological Material”. 

It is announced in Science that F. Truboe Davison, 
Assistant Secretary of War in charge of aeronautics, 
has boon elected president of the American Museum 
of Natural History to succeed Prof. Henry Fairfield 
Osborn, Prof. Osborn, who has been president of the 
Museum for twenty-five years, has been elected 
honorary president. 

At a meeting of the International Congress of 
Americanists in La Plata in December last it was 
resolved that the next meeting of the Congress, 


which, under the statutes, must be held in Europe in 
1934, should take place in Spain. It was decided 
that an invitation to hold the Congress in Seville 
be accepted. 

At the annual meeting of the Royal Astronomical 
Society held on February 10, the following officers 
were elected : President : Prof. F. J. M. Stratton ; 
Vice-Presidents : Sir Arthur S. Eddington, Mr. John 
Kvershed, Dr. H. Knox-Shaw, and Dr. W. J. S. 
Lockyer ; Treasurer: Mr. J. H. Reynolds; Secre¬ 
taries : Mr. W. M. H. Greaves and Dr, W. M. Smart ; 
Foreign Secretary : Prof. Alfred Fowler. 

The annual meeting of the Association of Technical 
Institutions will be^hold at the Oordwainors’ Hall, 
Cannon Street, London, E.C.4, on February 24-26, 
under the presidency of Sir Hugo Hirst. Several 
papers of technical interest will be read at the meet¬ 
ing and a discussion on “Policy in Technical Educa¬ 
tion” will be opened by Dr. Percival Sharp and sum¬ 
marised by Principal J. C. Smail. Further information 
can be obtainod from the Secretary, Association of 
Technical Institutions, Loughborough College, Lough¬ 
borough, Leicestershire. 

A general discussion on “Liquid Crystals and 
Anisotropic Molts” has been arranged by the Faraday 
Society and will be held at the Royal Institution, 
Albemarle Street, London, W.l, on April 24 and 26. 
The introductory paper will be given by Prof. C. W. 
Oseen (Uppsala). The following foreign visitors will 
contribute papers ; Frof. L. S. Ornstoin and Dr. W. 
Kast (Utrecht), Prof. V. Freedoricksz (Leningrad), 
Prof. M. Jezewski (Cracow), Prof. G. van Iterson 
(Delft), Prof. D. Vorlander (Halle-on-Saalo), Prof, H. 
Zochor (Prague), Prof. K. Hermann (Berlin-Chariot- 
tenburg),Prof.T.Rinno (Freiburg i. Br.),Prof.G. Foex 
(Strasbourg), Prof. G. Stewart (Iowa), and Prof. J. J. 
Trillat (Paris). Prof. Hermann Mark (Vienna) and Dr. 
E. Friedol (Strasbourg) also hope to attend the dis- 
eussion. The mooting is open to non-members, 

A series of eight lectures and demonstrations on 
tropical hygiono, which are intended for men and 
women outside the medical profession proceeding to 
the tropics, will bo given by Li cut.-Col. G. E. F. 
Stammers at the London School of Hygiene and 
Tropical Medicine on March 6-15. This course, in 
addition to providing simple rules for guidances in 
regard to personal hygiene and preparation for life 
in the tropics, will also embrace a Hhort account of 
some of the more common diseases, with advice in 
regard to measures of protection and solf-treatment. 
Further particulars can be obtained from the Secre¬ 
tary, London School of Hygiene and Tropical 
Medicine, Keppol Street, Gower Streot, W.C.l. 

Applications arc invited for the following appoint¬ 
ments, on or before tho dates mentioned:—An 
assistant lecturer in engineering at the University of 
Manchester--'The) Registrar (March 1). A staff 
lecturer and demonstrator (woman) in the Depart¬ 
ment of Chemistry at the Royal Holloway College, 
Englofield Green, Surrey—The Principal (March 16). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of t rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Electron Diffraction by Films of Grease 
In the course of some experiments on the dif¬ 
fraction of electrons by thin films of spluttered 
platinum, a curious pattern of straight lines with 
a few diffuse spots (see Fig. 1) was observed by one 
of us, quite unlike the usual circles of a Debye- 
Soherror pattern. 

Further investigation has recently shown that 
it was due to the accidental presence of a layer 
of tap grease on the specimen. A number of 
waxes and greases give similar effects when smeared 
on to a solid and used to reflect a beam of 
electrons. 




FW. 1. 

The patterns observed can be explained by sup¬ 
posing that the diffracting atoms occur in regular 
layers parallel to the surface, the layers being equally 
spaced, but the atoms in each layer being almost 
at random. Such a distribution would be produced 
by long-chain molecules normal, or equally inclined, 
to the surface, like those studied by N. K. Adam. 
The successive layers are the planes through successive 
carbon atoms of the chain. It will be noticed that 
alternate lines are darker than the others ; this may 
be due to the zig-zag nature of the carbon chains 
which makes alternate atoms different from their 
neighbours. The spacing corresponding to the distance 
between a weak and strong line is 2 *54 A. which 
agrees well with Muller’s value of 2*537 A. for the 
distance between alternate carbon atoms. 

Sometimes spots appear on the lines. These o&n 
be explained as due to a quasi-regularity of arrange¬ 
ment of the chains such as would occur if they were 
closely packed together. 

The distance apart calculated on this assumption 
agrees fairly well with the cross section found by 
MOller. 

G. P. Thomson. 

C. A. Mubison. 

Imperial College of Science and Technology, 

South Kensington, S.W.7. 

Jon. 25. 


Convention and Fact 

The work of electrical commissions was one of the 
first, and remains one of the most successful, 
examples of international co-operation. The main 
reason for their success, where so many analogous 
bodies have failed, is that they confined themselves 
strictly to the establishment of conventions con¬ 
cerning matters (such as units and symbols) to 
which conventions are appropriate. Dr. Ezer 
Griffiths’s article in Nature of December 31, p, 987, 
shows that the International Union of Pure and 
Applied Physics does not intend to be bound by any 
such limitation. Although the title of his article 
suggests that its inquiries concern only units, it is 
plain that the Union proposes to discuss, if not to 
decide, matters of an entirely different nature, to 
which the conceptions of truth and error aro applic¬ 
able. This new policy demands far more attention 
than he has given to it. 

Dr. Griffiths’s second issue does, indeed, involve 
a matter of pure convention. It is agreed that there 
are at least two distinguishable magnitudes to which 
the name permeability and the symbol g, have been 
attached by various writers in the past. Everyone 
would welcome a decision to which of these magni¬ 
tudes tho name and the symbol are to be confined 
in the future, and a suggestion for tho name and tho 
i symbol to be used for the others. But Dr. Griffiths, 

! in stating this issue, asserts by implication two pro- 
! positions that are not universally accepted and the 
j validity of which is not a matter of convention. 

| They are (1) that every quantity either has dimensions 
] in length, mass and time or is a pure number, (2) that 
quantities not of tho Hame kind have different 
dimensions. If it decidod that these propositions wore 
true or falso, the Union would go far outside the 
sphere to which itH predecessors have confined them¬ 
selves. But 1 will not insist greatly on this matter, 
because it is not clear that the Union is really pro¬ 
posing to make such a decision ; the propositions 
may have boon introduced without authority by 
Dr. Griffiths in an attempt to state the issue con¬ 
cisely. 

But there is no doubt of this kind about the first 
issue. The Union most certainly is trying to establish 
“a basis on which a connected account of electro¬ 
magnetic phenomena should rest”. For what purpose 
is this connected account required ? Is it education, 
the statement of a logically complete theory, the 
formulation of ‘consistent’ units, or the experi¬ 
mental identification of the units formulated T Is 
it certain that a single connected account will serve 
adequately each and all of these purposes ? Must 
the lecturer in electrioal engineering work to the 
same syllabus os his colleague who is instructing 
mathematicians ; and are the Diracs and Eddingtons 
of tho future (or even of the present) to bo forbidden 
to ohoose a ‘starting point* for a theory of the universe 
inappropriate to immature minds ? And what is 
a connected account T An answer to that question 
can only be based on some view of the logical 
structure of science, of the relation between fact and 
theory and between experiment and calculation. It 
must involve a choice between the views of this 
difficult matter taken by (say) Jeffreys, Reichenbaoh 
and Bridgman ; none of these writers could possibly 
accept a connected account drawn up by another. 

I submit that' an International Union can do 
nothing but harm in even discussing questions- that 
require a decision on such matters. An authoritative 
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committee is the right body to establish a convention, 
because in conventional matters agreement is more 
important than any kind of truth. Of course there 
may be differences of opinion as to which convention 
is best; but the establishment of a convention doos 
not require the acceptance of the committee’s views 
on this point. A convention might be defined as 
something that a reasonable and conscientious man 
can accept and support loyally, although ho believes 
that it is the worst of all possiblo alternatives. But 
where truth is more important than agreement, a 
committee can achieve nothing. If agreement 
actually oxists, its pronouncements are superfluous ; 
if it does not exist, a pronouncement, however 
authoritative, wfill not bring it into being. In spite 
of the increasing weight of authority in the realms 
of politics and religion, most scientific workers would 
surely still not deny that even an International 
Union may sometimes be unable to arrive at the 
truth. 

It will l)o replied, I suppose, that the Union docs 
not pretond to decide any of these questions, and 
that it is merely collecting the best opinion concern¬ 
ing them. If that is ho, what does Dr. Griffiths moan 
by saying : “Tho British view is that . . .” ? The 
discussion of the British National Committee 
apparently took exactly the course that might have 
been anticipated. Those who wero known to have 
definite views on those matters each brought forth 
his ‘King Charles's hood 1 and said exactly what was 
expected of him. Those who hod not thought about 
them deeply before offered opinions that really could 
not stand any serious argument. Tho publication 
of the whole discussion might possibly serve some 
useful purpose ; but the selection from it of a “British 
view”, formulated without argument, can lead to 
nothing but disaster. It is quite certain that the 
“views” of somo other nations, formulated in the 
same manner, will differ from the British view ; only 
two consequences can then follow. A fictitious agree¬ 
ment will bo reached which will involve tho public 
profession by some members of the Union of views 
on scientific question that they do not really believe ; 
or no agreement will be reached, and the cause of 
international co-operation will receive another set¬ 
back from the failure of yet another conference - 
and all beoauso the leaders of the scientific world 
cannot distinguish between convention and truth ! 

Norm an R. Campbell. 

155 Hagden Lane, 

Watford, Herts. 


Components of the Atmosphere and Synthetic Gases 
in Relation to Animal Life 

It woh found several years ago in our experiments 
that small animals such as rats, pigeons, cats, guinea 
pigs, monkeys, etc., can live in a medium of air 
under control, but cannot live in puro oxygen under 
similar conditions, but will die within two to five 
days 1 . 

With a synthotie mixture of 79 per cent nitrogen 
and 21 per cent oxygen leaving out the 1 per cent 
rare gases such as argon, helium, neon, krypton, and 
carbon dioxide, it was found that tho animals (white 
mice) would dio within ten days to three weeks. Tho 
experiments were repeated ten timos. These experi¬ 
ments led to the conclusion that the rare gases are 
vital to the normal respiration of life. By varying 
the percentage of oxygen from 25 to 00 with 


nitrogen the animals wero under oontrol from ten 
days to three weeks without any signs of ailments. 
In a number of oases it waB found that synthetic 
atmospheres could be prepared that supported life 
in white mice more effectively than the normal air 
that we breathe every day. 

For different gases alone it was found in a series 
of experiments that animal life would cease after 
two to five days in pure oxygen ; in pure hydrogen, 
36 minutes ; in nitrogen, 6 minutes; in argon, 

3 minutes ; in neon, 1 minute and 40 seconds ; in 
helium, 2 minutes and 40 seconds ; in nitrous oxide, 
10 minutes ; and in carbon dioxide, 55 seconds. 

By using 79 per cent helium instead of nitrogen 
and 21 per cent oxygen, an atmosphere is formed in 
which animal life will exist normally, or in somo 
cases, apparently better than in a normal atmosphore. 
By varying the percentage of helium from 79 to 
50 with oxygen the animals in every case appeared 
to be normal or better than in our natural atmosphere. 

By using 0-03 per cent carbon dioxide, tho amount 
that is normally present in tho atmosphere, with 99 *97 
per cent of oxygen, the average time of life was found 
to bo about tho same as with pure oxygon. With a 
synthetic mixture of 1 per cent carbon dioxide and 
99 per cent oxygen the average time of life was 3 
days and 9*8 hours. With 5 per cent carbon dioxide 
and 95 per cent oxygen the average time of life was 

4 days and 10*7 hours ; with 10 per cent carbon 
dioxide and 90 per cent oxygen 2 days and 4 -2 hours. 
The optimum mixture seems to be approximately 
a mixture of 5 per cent carbon dioxide and 95 per 
cent oxygen. 

The chief principle of this therapy is that of vising 
a mixturo of oxygen and carbon dioxide. Carbon 
dioxide is used to stimulate the respiratory mechanism 
to full deep breathing, to flush and flood tho blood 
in the lungs with oxygen, and to ventilate out of 
the blood any volatile toxic substance. To combat 
respiratory failure in this way is to use Nature’s 
own agency to assist Nature towards recovery. Acapnia 
or deficiency of carbon dioxido in the blood and 
tissues, is a condition closely related to asphyxia 
or deficiency of oxygen in tho tissues. Either of 
these deficiencies disturbs the respiratory processes 
of the tissues, and each involves a considerable degree 
of tho other. Experimentally, a slight degree of 
acapnia may be induced by cver-ventilation of the 
lungs. Inhalation of carbon dioxide affects a restora¬ 
tion of the alkali bicarbonates and carbon dioxide 
content of the blood. 

Inhalation of carbon dioxide, by counteracting 
acapnia and inducing deeper breathing, inflates the 
lungs and prevents the development of pulmonary 
collapse (atelectasis). It is thus a specific preventive 
of the post-operative pulmonary complications that 
lend to pneumonia. 

With all of the synthetic atmospheres experimented 
upon with animals, oxygen was always found to be 
necessary as one of the gases, but with oxygen alone, 
the animals would die. 

This is really only one phase of the work that might 
bo investigated. It would be desirable to have some 
other criteria than life as a test, for example, rate 
of growth, metabolism, activity, why the animals 
die in oxygen, etc. 

In tho field of praotical applications of synthetic 
atmospheres there is a wide range of commercial 
uses and values. In deep sea diving, mines, and 
submarines, foul air is encountered and there is often 
a lack of sufficient pure air to sustain life. Aeronauts 
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may carry a supply of prepared atmosphere aloft 
with them, and it may be provided for large factory 
and office buildings with more satisfactory results 
than when natural air from outside is used. 

As suggested by Dr. Edward Fidlar* the chemist 
and physicist understand very little the rare gases 
in relation to animul life. The use of the oxygen 
tent in the treatment of pneumonia is a well estab¬ 
lished medical practice to-day. Other diseases may 
yield to a helium and argon tent. The widest field 
probably will be in pathological applications. 
Research work is just beginning in this direction. 

J. Willard Hershey, 

McPherson College, 

Kansas, U.S.A. 

‘ Natuhk, 182 , ((84, Nov, ]92H. 

a Snrnrr, 82, 290, No. 1804 ; 1080. 


Infra-Red Absorption Spectrum of Nitrogen Dioxide : 

The infra-rod absorption spectrum of the equili- j 
brium mixture of NO* and N a 0* was investigated in ! 
the region of comparatively short wave-lengths by j 
Warburg and Leithfiuser in 1907 and 1909, and again j 
in 1910 and 1913 by von Bahr. Preliminary experi- j 
ments on the spectrum of nitrosyl chlorido indicated J 
N g 0 4 as a troublesome impurity, and it was decided \ 
to repeat the earlier work and to extend the observa- j 
tions as far as 18p. 

At room temperature a complicated spectrum with j 
bands at 15-6, 13*4, 7-92, 6 17, 6-75, 3*22, and 
2-91g is obtained. The absorption tube was then 
placed between the source of radiation and the 
spectrometer, and heated to 100° C. ; the maximum 
of radiation emission characteristic of this tern- j 
perature is beyond 20p, and it was found with this 
arrangement that disturbances of the thermopile duo j 
to fluctuations of temperature in the absorption tube 
were avoided. The interesting observation was made j 
that all the bands disappeared with the exception of j 
those at 15-6 and 6-17p, the two latter remaining 
with undiminished intensity, and having a doublet 
structure with a separation of 35 cm.* 1 and 32 cm. 1 
respectively. They may accordingly bo ascribed to 
NO t , and the simplicity of the spectrum renders it 
highly probable that the molecule is rectilinear and 
symmetrical. The N-O force constant is approxi¬ 
mately 7 x 10® dynes per cm., the deformation force 
constant being some 6 x 10 11 dyne cm., and the 
calculated moment of inertia is 66 x lO 4 ® gm.cm.*, 
with an interatomic separation of 1*1 A. If v 8 is 
6 *l7p, and v a is 15-6p, then the position of the 
inactive fundamental v t may be calculated as ap¬ 
proximately 11 * 1 p. 

Further confirmation of the suggested structure 
may be obtained in a very neat way. The determined 
force constant for NO t corresponds to a single bond 
between each oxygen and the oentral nitrogen atom. 

If one more electron is available as in the case of the 
ion [NO|]“, the previously odd electron takes part in 
bond formation and we should have double bonds 
between the oentral and each external atom, with a 
corresponding elevation of the force constant to 
14 x 10* dynes per cm., and, if the ion preserves the 
rectilinear structure, the Raman spectrum of the 
solution of an inorganio nitrite should provide a 
strong line with a separation giving the frequency of 
the inactive fundamental. Making the allowance for 
the difference in the force constants, we can calculate 
the approximate position of this line as 1328 orar\ 


and experimental results show that aqueous solutions 
of inorganic nitrites have in fact an intense line at 
1303 cm. 1 , the corresponding force constant being 
14 x 10 6 dynes per cm. 

Consideration of the manner in which given 
numbers of electrons available for bond formation 
may be allotted to definite electronic molecular proper- 
functions shows that in the case of [NO a ]~, which 
has eight such electrons, it is probable that alternative 
states with near-lying energy levels are possible, and 
that reversion from the rectilinear structure charac¬ 
teristic of the ion in aqueous solution to an isosceles 
triangular form with a vertical angle of some 120° is 
rendered easy : the latter seems to bo the structure 
of the ion in the crystalline nitrites. 

Finally, where, by the establishment of a covalent 
link as in the case of the nitro- group, only six 
electrons are available for binding the atomic centres, 
the triangular form as above with the obtuse vertical 
angle (we may call this the SO a structure) is obli¬ 
gatory : and Dadiou and Kohlrausch from the results 
of Raman measurements find that the force constant 
for the NO link in : NO* is 9 x HP dynes per cm. 
and the angle ONO is approximately 110°. As 
regards N 8 0 4 , the structure is probably best repre¬ 
sented by Hendricks's suggestion of two plane nitro- 
groups at right angles to each other. 

C. R. Bailey. 

A. B. D. CAasra. 

Sir William Ramsay Laboratories 
of Inorganic and Physical Chemistry, 

University College, London. 

Jan. 11. 


Unusual Occurrence of Pelagic Organisms 

In Nature of October 29, 1932, there appeared a 
letter from Messrs. Russell and Kemp, tiescribing 
how large numbers of Velella and lanthina had been 
cast up in the late summer, on the shores of Cornwall 
and south-west Ireland, and commenting upon the 
causes that might have led to this unusual abundance 
of planktonic organisms rarely present in the locality 
described. 

It is very curious that far away here in New 
South Wales, we might have written an exactly 
similar letter about six weeks ago. Four miles off 
this coast on one rather calm day, I sailod through 
literally millions of large Physalia , Velella and 
lanthina , and my crew wore so intrigued at the sight 
that they proceeded to catoh the Velella in cups and 
jars, whilst endeavouring to escape contact with the 
dreaded Portuguese man-of-war—not at all on easy 
matter. The invasion of those pelagic species lasted 
a fortnight or so, and was so great that the dried 
bladders of Physalia and Velella and the blue Bholls 
of lanthina strewed the ocean beaches over a stretch 
of many miles. 

It will be noticed that our season was spring¬ 
time, the English season was summer, but the dates 
(August in England and October here) not so far 
apart. Presumably, the explanation of these two 
unusual occurrences at about the same time (it is 
years sinoe such an invasion was noted here), is 
merely coincidence. It is difficult to regard it other¬ 
wise, seeing that we are in the Southern Pacific and 
the British swarms came from the North Atlantic. 
One might wonder whether some peculiar cycle of 
circumstances had led to an unusual development 
of the organisms in question in tropical ocean waters, 




240 


NATURE 


February 18, 1933 


like the numeral fluctuations so well known in more 
confined terrestrial species. But it is difficult then 
to account for a simultaneous abundance in species 
so far removed zoologically as Physalia and Ianthina. 

Perhaps, therefore, we had better assume that the 
happening is just coincidence due to a like sequence 
of meteorological conditions in the two regions 
concerned. 

Our Government Meteorologist has very kindly j 
given mo a comparison of the winds prevailing off | 
this coast during the past throe months with the 
average of eighteen yeans. From this, it would appear j 
that sea breezes (winds with an easterly component) j 
were not only more frequent than usual, but also the 
velocities wore greater. Since a tropical current passes ! 
southward along the coast of Now South Wales, it 
seems reasonable to suggest that a greater tendency 
for an easterly surface drift has brought who rewards 
organisms which are only infrequently stranded in 
such numbers. j 

It would be interesting to know whether any 
similar conditions were noted elsewhere during the 
year 1032. 

William J. Dakin. 

Zoology Department, 

University, Sydney, j 

Australia. ■ 

Dec. 14. | 


Recent letters by Dr. Kemp and Mr. F. S. Russell 1 | 
and Mr. A. (’. Stephen 1 have directed attention to | 
the occurrence of Atlantic organisms on the coasts | 
of Great Britain and Ireland. It may be of interest- | 
to add another example to the list. While the Fishery ! 
Cruiser Muirchu of the Department of Lands and 
Fisheries was engagod in taking physical observations 
off the south -west coast of Ireland, fifty miles south- 
south-west of Fastnot Light, on August 0, 1932, 
considerable numbers of a large salp, 3 8 cm. long, 
were noticed drifting a few feet below the surface 
and some were captured. These proved to be the 
Bexual stago of Cyclosalpa bakeri, Ritter. Several 
other specimens occurred in a tow-netting taken on 
the same station, and also in another taken seventy 
miles south-south-west of the Fastnet, suggesting 
that the shoal may have been twont-y miles across. 
Cyclosalpa bakeri appears to be mainly a tropical 
species and 1 do not know of any previous record 
from British or Irish waters. 

Another possiblo indication of abnormal conditions 
in 1932 was the unusual number of blue sharks 
(Carcharias glaucus ) noticed during the same cruise 
along the south coast of Ireland. Frequently, when 
the ship was stationary, two or throe might be seen 
swimming round and devouring the offal thrown to 
them. 

Velella was not noted during the cruise in any 
unusual numbers. A few, living, were seen about 
thirty-five miles north of Horn Hood, Co. Donegal, 
a few, dead, seventy miles south-south-west of the 
Fastnet and one, living, thirty miles south of Bally- 
cottin, Co. Cork. It seems probable, judging both 
from recorded observations and reports received from 
lay sources which cannot always bo verified, that 
Vdella, and possibly also Ianthina , occurs almost 
every year off the west coast of Ireland, but it is 
only when they are drifted shorowards by a favour¬ 
able wind in unusually large numbers that attention 
ia directed to them. 

The assumption is sometimes made that the 


presence of Atlantic organisms is an indication of 
an abnormal influx of Atlantic water, and their 
absence of a contrary condition, but such an inference 
ought to be received with caution unless supported 
by hydrographic records. Possibly the abnormality 
lies in the occurrence of conditions exceptionally 
favourable to the development of the organisms in 
some distant locality whence the Atlantic drift is 
derived, rather than in any acceleration of the drift 
or recognisable increase in the salinity or temperature 
of the water impinging on our coasts. 

G. P. Fabran. 

Department of Lands and Fisheries, 

Dublin. 

Jan, 23. 

1 Nature, ISO. 6*4, Oct. 20, 1032. 

1 Nature, ISO, 880, Dec. 10,1032. 


Sexual Reproduction in Copepods 

Among the lower groups of Crustacea, namely, the 
phyllopods, clodocera and ostracods, parthenogenesis 
is a well-known phenomenon and in many oases it 
is the only one known by which reproduction takes 
place. It is therefore remarkable that the process 
has only been recorded once within the free-swimming 
copepods 1 . 

Now copepods are probably better known tlian 
any other group of Entomostraca, and within it one 
division at least, the genus Cyclops , is remarkable 
for the cosmopolitan distribution of many of its 
species. Since resting eggs, which can be hatched 
from dried mud, and parthenogenesis go so naturally 
together among the Cladocera and ostracods, one 
might reasonably expect Cyclops to possess both these 
properties. This would bo the simplest way of 
accounting for this world-wide distribution of the 
species. A natural conclusion is that parthenogenesis 
really does occur among copepods but for some reason 
it has been overlooked, and a considerable amount 
of evidence should be forthcoming before one can 
deny its existence. 

During the last ten years, breeding experiments 
have been carried out almost continuously with 
different species of Cyclops at Marlborough, and 
although parthenogenesis has been sought time after 
time, it has never been found. The most obvious 
experiment is that of obtaining a brood of nauplii 
and separating each at an early stage and rearing 
them to maturity. This has now been done with 
several species and in no case has a single female 
produced living offspring. Eggsacs may be produced, 
and they nearly always are, but they simply drop 
off in time and the eggs decompose. On one occasion 
on looking at my cultures for the last time on the 
last night of term, I found three female specimens 
of Leptocyclops agilis each with a perfectly normal 
pair of eggsacs. I was obliged to motor the next 
day to a place in Sussex, just 150 miles away, but 
managed to return the same night hoping to see 
living nauplii. These were not there, but in each 
case the eggsacs had just fallen of! and were lying 
at the bottom of the vessel where they gradually 
decomposed. 

Yet further evidence is obtainable from direct 
experiment, A male is placed with a number of 
adult females which have been isolated from birth, 
and the male is left with them for a limited period 
and then removed. In these circumstances it is 
usual to find that more than one female gives rise 
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to living offspring* and the female may produoe as 
many as three broods of nauplii, but she will cease 
to function unless coition is again allowed to take 
place. 

From this it seems safe to conclude that in many 
species of Cyclops parthenogenesis has not escaped 
notice. It does not oocur. 

A. G. Lowndes, 

1 Roy. J.. “Sur I’exlstence de la p&rth6uqg6ne»ft chee une esptoe de 
Cop^podea (Elapholdella bidfina)." C.H. Acad. 8ci„ 1M, 658-575; 1031. 


Abnormal Movability of the Heart 
It has been found that 9 per cent of 124 healthy 
soldiers and 26 per cent of 63 healthy high-school 
girls possess abnormally movable hearts. The . 
criterion of movability taken was tho displacement ■; 
of heart apex due to change of body posture from j 
standing to right lateral positions plus the displace¬ 
ment due to ohange from standing to loft lateral ' 
positions. Frequency distribution as regards the j 
movability is shown in the following table : 


Movability 

In cm. 

Frequency 

Remarks 

1 and 

1ft 

1 

t Normal 

2 

2-r» 

133 

1 heart. 

8 

3*5 

18 

) 

4 

4-r> 

0 


& 

ft-5 

0 


6 

fl-ft 

0 

1 

7 

7-6 

ft 

^ 1 

8 

8-5 

0 


0 

U-5 

(\ 

l Cor | 

10 

10 & 

! a 

1 mobile. 

11 

lift 

8 

i 

12 

12-ft 

1 2 

> 

18 and 

more 

0 



To this distinctly separated group of abnormal 
movability of heart, I propose to refer by tho term 
'cor mobile', although this expression has been 
assigned to some rare cases of abnormal movability 
of heart of rather indefinite nature. 


I 



Fiq. 1.—Effect on blood prewore by naming 100 m. la two 
OUM of *cor mobile’. 


It is interesting to note that the ‘cor mobile* 
individual is liable to show a subnormal phase of 
blood pressure after strenuous exercise. A group of 


14 normal soldiers and another of 14 soldiers with 
‘cor mobile* were taken at random. After running 
100 metres, they were submitted to frequent observa¬ 
tions of blood pressure. The result was that 6 out 
of 14 (43 per cent) normal soldiers showed a more or 
less marked subnormal phase, while all the 14 ‘cor 
mobile* subjects gave a marked, often conspicuous 
one (Fig. 1). In view of these findings we should 
like to direct the attention of investigators of the 
| subnormal phase to the fact that the results of 
I experiments may be expected to vary according to 
the number of subjects possessing ‘cor mobile*. 

Rdntgen photographs of ‘cor mobile* are being 
reproduced elsewhere. 

S. Osawa. 

Physiological Laboratory, 

Nagoya Medical College, 

Japan. 

Doc. 20. 


"Raw* Weather 

Referring to Mr. Beckett’s letter in Nature of 
January 28, p. 132, by cold moist air I meant air 
which feels moist, and contains particles of water 
whether visible or invisible. For equal volumes, 
water has some 3,000 times the thermal capacity 
and 200 times tho conductivity of air. To convert 
1 gm. of water at skin temperature into vapour about 
600 calories of heat must be supplied. Thus we see 
how particles of cold mist cool down tho skin surface 
whore they touch, and produce the sensation of cold. 

Mist and cloud also cut off the radiant heat of the 
sun. A piece of black fur may be warmed by the 
summer sun 30° C. more than the air. I found that 
a coat hung out for four hours in a mist gained 
3J oz. in weight. The water in such damp clothes 
must be bo evaporated by body heat. Thus, as Mr. 
Beckett says, clothes come into the question. Wet 
ground is cooled by evaporation, and is not warmed 
by the sun ; and tho wind blowing over it is chilly, 
and entering houses through chinks and crannies 
may increase tho damp of tho walls and contents. 
The cooling power of wind exerted on the body, as 
shown by the katathermomoter, may bo very great. 
Thus a man lying in bed may feel the change of 
weather 

There is, I think, no convinoing proof that ionisa- 
tjon or de-ionisation of air such os occurs in ordinary 
rooms, or out of doors, has any physiological effect. 
On the other hand, there is abundant evidence that 
exposure to cold and certain radiations affect the 
feeling and produce reflex effects on the deopor organs. 

Referring to Prof. Russ's letter in the same issue 
of Nature, changes of barometric prossure which 
affect the body equally all over have no mechanical 
effect upon it. I have observed men under a pressure 
of even ten atmospheres, and other mon, given 
oxygen to breathe, submitted to a pressure reduced 
to 170 mm.* and no sign of discomfort. Prof. J. 
Barcroft and his oo-workers, however, found that 
climbing at a pressure of 170 mm. produced pain in 
the joints, and this in spite of breathing oxygen. 
The pains, probably, were such as those felt by an 
athlete after a race, and were due to a local oxygen 
want. In the case of the athlete, they may be set 
aside by breathing oxygen before and after the race. 
At 170 mm., even the breathing of oxygen does not 
secure a supply sufficient for hard work. 

It is probably that local changes of the circulation 
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brought about reflexly by cold, moving, moist air, 
and want of radiant heat, may produce pain in joints 
which are not normal, but exposed to some toxic 
agent the power of which is increased by a lessening 
of the oxygen supply. In those living a sedentary 
life, the circulation is very deficient in muscles and 
joints which are very little used. 

Leonard Hill. 

London Light and Electrical Clinic, 

S.W.l. 


Distribution of the Polychaete Worm, Syllis ramosa, 
McIntosh 

It is generally admitted that one of tho most i 
remarkable forms of life discovered by the Challenger j 
expedition is the polychsete worm, Syllis ramosa , in 
which the body brandies laterally, these branches 
again sending off shoots into the passages of the 
sponge in which the worm lives. The result is an 
intricate net-work (except that, of course, the brandies 
do not anastomose), and as each branch ends in an 
anus there is a large number of ani to one head. 
The two specimens obtained by the Challenger lived 
in the bases of liexactinoUid sponges found at 140 
fathoms depth in the Arafura Soa and in the 
Philippines at 95 fathoms. 

Mr. C. 0. A. Monro of the British Museum, in a 
letter to me, writes : “I havo not searched the 
literature thoroughly but as far as I know, Syllis 
ramosa has not been seen since the ‘Challenger' 
except off the Japanese coast, where it appears to 
be moderately common. It was found by Izuka 
in Sagami Bay in about 100 fnis. and in iStruga Bay 
in 90 fms., usually in a HexactineJlid sponge (Cratcro- 
inorpha meycri rugosa ).” 

ItH appoarance in the northern Ked Sea at a depth 
of one fathom is therefore worth noting. I obtained 
it from ft small sponge about 10 inm. in diameter 
which was attached to a dead brunch of the coral 
Lobo'phyllia corymbosa, on the edge of a small coral 
roef about 100 yd. from tho laboratory of tho Bio¬ 
logical Station of tho University of Egypt, at 
Ghardaqa (known to tho oil companies, and marked 
on some maps, os “Hurghadu"), just south of the 
entrance to the Gulf of Suez. 

The method of its discovery is also worth describing, 
os it is the only way in which the bulk of tho smaller 
fauna inhabiting any material can bo obtained. A 
bucket full of the material, in this case, dead branches 
of Lobophyllia t is kept overnight in water to which 
a handful of magnesium sulphate is added as a 
narcotic. This causes burrowing and cranny-loving 
forms to emerge, and on going over the material, 
12 to 24 hours later according to the tomperature, 
these may be rinsed or picked off each piece of stone, 
shell, coral or wood. At the bottom of the bucket 
remains a considerable bulk of small life, principally 
Crustacea and Polychueta, with Mollusca, ptanariana, 
small echinoderms, sipunculids, etc. This can be 
washed in old spirit, decanted from sand, and bottled 
for future examination. As an indication of the 
difference which would havo been made to tho older 
collections had this method been used, I may mention 
the Staurocophalidfie, small and particularly beautiful 
Polychseta, which figure in about one collection in 
twenty. Here, and elsewhere, I have found them 
in one or two oases by ordinary collecting, but by 
‘washing out* I find them frequently in fair numbers. 
In the present case on finding in my ‘washing* two 
small pieces of Syllis ramosa , I worked over the 


material again and soon found the little fragile 
siliceous sponge in which is the remainder of the 
worm, I have not attempted to dissect out the 
head and have not found any sexual buds, preferring 
to make a thorough search when I have more material. 
Of its specific identity with Syllis ramosa t I have 
► doubt. 

Otbil Crossland. 
(Director.) 

Marine Biological Station, 

Ghardaqa, 

Ked Sea District, 

Egypt. 

Jon. 24. 


A Dodecapodous Pycnogonid 

In a letter published in Nature for July 28, 1910, 
I directed attention to Prof. E. L. Bouvior's discovery 
of Pentapycnon and discussed its relation to the other 
two genera of docapodous Pycnogonida. I am now 
able to announco the even more surprising discovery 
of an antarctic pycnogonid with six pairs of legs. 

A few days ago, Sir Douglas Mawson handed over 
the Pycnogonida obtained on his latest antarctic 
expedition to bC worked out by my colleague, Dr. 
Isabella Gordon. Among these is a magnificent 
specimen spanning 19 inches from tip to tip of its 
outstretched legs. So far as our preliminary examina¬ 
tion has gone, it appears to differ from the two 
species of Decolopoda in no important respoct oxcept 
that it has an additional pair of legs. Exact par¬ 
ticulars of tho locality where tho specimen was taken 
are not yet available, but it was dredged at a depth 
of 219 metres in the rogion of tho antarctic lying to 
tho south of Australia. 

Dr. Gordon and I propose to describe this remark¬ 
able new form in detail elsewhere and to discuss its 
I bearing on the problems of pycnogonid phylogeny. 
It nood only be said at present that it appears to 
offor no obstacle to the view, which I havo previously 
advocated, that the decapodous (and now the do- 
deeapodous) Pycnogonida have been derived from 
octopodous forms, and that the Pycnogonida as a 
whole may conceivably owe their origin to an 
analogous disturbance of tho established metamoric 
pattern of the normal Arachnida. 

W. T. Calman. 

British Museum (Natural History), 

Cromwell Road, S.W.7. 

Feb. 13. 


The Second Piltdown Skull 
In his work on “The Skeletal Remains of Early 
Man'* (Smithsonian Miscellaneous Collections, vol. 83, 
1930), Dr. AleS Hrdlifika doubts my statement that 
the late Charles Dawson discovered the isolated lower 
molar tooth of Eoanihropns with the remains of the 
second Bkull in the Piltdown gravel. Fortunately, 
among old correspondence, I have just found a post¬ 
card of July 30, 1915, written by Mr. Dawson, in 
which he announces his discovery of this molar tooth 
with the new series”, I have given the postoard to 
tho Geological Department of the British Museum 
(Natural History), so that the record may be pre¬ 
served and made available for reference. 

Arthur Smith Woodward. 

Hill Place, 

Haywards Heath, Sussex. 
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Research Items 


Eskimo Culture Sequence. Stratigraphic*] evidence , 
from Point Barrow, Alaska, obtained by the latest ! 
Alaskan expedition of the Smithsonian Institution, ; 
Washington, D.C., would appear to have gone far 
towards establishing a sequence of Eskimo cultures 
and determining the place and character of the ; 
‘Thule’ civilisation of the eastern Eskimo. Hitherto | 
it has been impossible to investigate the oldest ‘ivory' 
culture of Point Barrow by excavation, owing to j 
tlie short period during which the waters are open ; but j 
Mr. James A. Ford, archaeologist of the Smitlisonian . 
Institution, elected to stay in Alaska during the winter | 
1031-32, in order to begin digging in June last as soon | 
us the ground tiiawed. By excavating the 'ivory 1 i 
culture burials- the settlements have disappeared j 
owing to land subsidence—and the later settlement- ! 
mounds, he found that the ‘ivory* culture was 
immediately followed by the ‘Birknirk’ culture in 
the graves and that the ‘Birknirk* culture was the 
oldest stratum in the settlement-sites. It. was here 
followed by a transitional stage to tho ‘Thule* culture, 
which in turn was followed by a stage scarcely to bo 
distinguished from present-day Eskimo. It is thus 
shown that not only is the ‘Thuie’ culture to be 
derived from the ancient Eskimo, which had been 
doubted ; but also that it is relatively recent, and 
not, as had been thought, of high antiquity. Now 
at St. Lawrence Island, the ‘Birknirk’ culture has 
boon found as a variant sequel to the Old Bering 
Sea culture, the latter being more usually followed 
by the ‘Punuk’ culture, a simpler form, which in 
the course of many centuries degenerates into the 
crude art of the modern Eskimo. As Ford found 
both tlie Bering Sea culture and the ‘Birknirk’ stage 
in the Point Barrow graves, it would api>oar that 
here tho folk were colonists from the Bering Sea i 
population, especially as an outpost of the ‘Punuk’ 
was found as tho oldest stage of a settlement about 
sixty miles from Point Barrow. The details of 
evidence, upon which the summary of conclusions 
recently issued by the Smithsonian Institution is 
based, will be published in full in due course. 

The Copper Age in Ancient China. The existence of 
stone and bronze ages in China has been admitted 
with certainty but the existence of an intermediate 
copper age has boon questioned, A copper age in 
Egypt has Jong been established and it would have 
been expected that it must have existed in ancient 
China. In the Bulletin of the Chemical Society of 
Japan (December, 1932), Tsurumatsu Dono has 
described the chemical analyses of three ancient 
spear heads which closely resemble the objects 
recently found on the Yin site in the Ho-Nan 
province. These contain no appreoiable amount of 
tin, which was detected only by the spectroscope. 
One specimen was nearly pure copper, with about 
3 per cent of lead, whilst two others were lead 
bronzes, with 22*4 and 26*8 per cent of lead, 
respectively. If these specimens belong to tho Yin 
dynasty, the copper age existed in that period and 
was in transition to a bronze age, which passed into 
an iron age about the end of the Han dynasty. 
Although Dr. Dono does not refer to the fact, it is 
significant that these lead bronzes of ancient China 
are similar to those of Sumerian Mesopotamia, and 
this would seem to lend support to the suggestion 
made some time ago that a connexion existed 


between the Sumerian and ancient Chinese civilisa- 
tions. Only one specimen contained arsenic, and that 
only 0-8 per cent, whereas the ancient Egyptian 
bronzes often contained appreciable amounts of 
arsenic. All three specimens contained 1-2 per cent 
of iron. 

Vocational Guidance and Health. The Human Fac¬ 
tor, vol. 6, No. 10, contains an article by Mr. Angus 
Macrae on “Vocational Guidance and the Health of 
the Industrial Worker’*. The writer reviews tho rdle 
of the physician in industry and the whole field of 
vocational guidance. He urges that the physioian 
should exert a constructive influence and make 
recommendations based on the examinee’s physical 
capacity instead of merely giving negative advice 
occasioned by some physical deficiency. Most 
general practitioners make inadequate, if any, 
reference to the ‘mental’ condition of the patient. 
The recent development of the psychologist’s 
technique and tho admitted success of various tests 
make a clearer diagnosis possible. Mr. Macrae refers 
to most of the work of importance achieved along 
these lines, surveys the influence of various specific 
environmental conditions, and concludes with a plea 
for greater co-operation between the doctor, 
psychologist and school staffs. He also recommends 
guidance for leisuro as well as work, a more detailed 
supervision of the juvenile worker and the extension 
of vocational advice to those already lti industry. 
Tho comparatively new idea that the supervisor, no 
less than the worker, may be a misfit is also stressed. 

Development of Cyrocotyle . Of 93 examples of 
Chimcrra m-omtrosa, examined by J. S. Ruszkowski 
i (Bull, lnternat. Acad. Folon ., Sci. et Lettres, B.2 
(1931), 1932) in the summer of 1927 and 1929 at tho 
Biological Station at Herdla near Bergen, all but one 
contained in tho spiral valvo the unsegmented 
cestodo, Gyrocotyle urna , The much convoluted uterus 
of these, cestodes was filled with eggs so that abundant 
matorial for tho study of the development was avail¬ 
able. The egg, which is oval and oporculate and con¬ 
tains tho egg cell surrounded by numerous yolk cells, 
develops satisfactorily in sea-water in Petri dishes at 
laboratory temperature. By about the twelfth day 
the embiyo exhibits fooble movements which gradu¬ 
ally become more pronounced and ten crotchets 
appear at the ond of the embryo away from the oper¬ 
culum. About a month after tho eggs have been laid, 
the operculum is raised and the ciliated larva with its 
ten posterior crotchets escapes. It swims actively at 
first but its movements become slower and after a 
day almost cease ; tho larva can live for six days. 
Attempts to infect bivalve molluscs with tho larvjc 
were negative. On examination of the oontents of the 
intestine of Chimasra the author found four young 
worms 4-10 mm, long. The extremity of the worm 
with tho sucker has been regarded by some authors 
as anterior, while others have hold that the opposite 
extremity with the rosette is anterior. The crotchets 
appear at the end which later forms tho rosette and 
this therefore ought to be regarded as the posterior end. 

Trematodes of Marine Mammals. Emmett W. Price 
(JProc. U*S. Nat . Mue., vol. 81, Art. 13, 1932) has 
brought together the descriptions of all trematodes 
recorded from marine mammals, has made emenda- 
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tions or additions to the previous descriptions of ten 
species, based on examination of specimens, and has 
described a new genus and two new species. He 
reports that a specimen from Orcinus orca (Orca 
gladiator ) so closely resembles Fasciola hepatica , 
except in body size and in having a slightly smaller 
egg, that it must be referred to this species. F . 
hepatica has been recorded also from Balcenoptera 
acutorostrata. The tromatodes known from marine 
mammals comprise 31 valid species belonging to nine 
families. Keys are given to the families, genera and 
species, a list of hosts and thoir tromatodes is 
appended and figures of all the species excopt one are 
provided on the twelve plates at the ond of the paper. 

Bacterial Detoxification. The historical and theoreti¬ 
cal aspects of bacterial detoxification have recently 
been summarised by Robert S. Harris and Jolin 
W. M. Bunker ( Proc . Ainer . *4cod. Arts and Sci. t vol. 
67, No. 6, p. 147, June, 1932). A list of the agents 
that have been found to be detoxifiers is given, with 
full bibliography. Most of these agents dopress 
surface tension, but detoxification is not considered 
to be due to this depressant action alone, or to any 
particular anion or cation, but to the configuration 
of the molecule as a whole. One of the best detoxify¬ 
ing ogentB is sodium ricinoleate, and in suspension 
in a three per cent solution of this substance the 
Staphylococcus aureus does not produce abscess 
formation, or the tubercle bacillus infect, on inocula¬ 
tion into animals. This protective action against 
the bacteria is not due to germicidal action of the 
detoxifiers. 

British Columbia Douglas Fir Timber. One of the 
difficulties which would-be users of Empire timbers, 
both conifers and hard-woods, have experienced has 
been due to the absence of grading in imported 
stocks. In connexion with soft-woods, it is held 
that tho best hopes for a big market lie with British 
Columbian Douglas fir. The appearance of a small 
pamphlet (H.M. Stationery Office, 6d.) t entitled 
^Empire Timbers for Structural Design. British 
Columbia Douglas Fir”, from the Forest Products 
Research Laboratory at Princes Risborough, is par¬ 
ticularly opportune. This pamphlet directs attention 
to the developments which have taken place in recent 
years in the grading of structural timbers in Canada. 
The closer selection of timber with reference to the 
occurrence of defects, both natural and accidental, 
leads to much economy through the use of smaller 
sizes and longer spans. Probably no other timber 
has of late received so much attention os Douglas 
fir, for its characteristics havo been studied in tho 
forest products laboratories of Canada and of the 
United States of America, and its application in 
industry has been systematically developed by j 
several commercial associations. Special classifica- i 
tions of British Columbian timbers have been made 
to meet the market in Great Britain and quite 
recently now grades of Douglas fir have been 
standardised to meet its particular needs. Tables 
are included in the pamphlet giving safe loads for 
each of a number of sections supported on varying 
spans to assist those who wish to employ Douglas 
fir as joists or rafters in buildings. 

Palaeozoic Brachiopods. An important monograph 
by C. Schuoherfc and G. A. Cooper (“Braohiopod 
Genera of the Sub-Orders Orthoidea and Penta- 
meroidea”, Mem. Peabody Mus. Nat. Hist., 4, I, 1932) 


deals with two extinct groups which are found 
abundantly in Paleozoic deposits. The Orthoids are 
the most primitive forms of articulate brachiopods 
and are considered to contain the stock from which 
all other articulates have evolved. Thus the Penta- 
meraoea and Strophomenacea appear to have been 
derived from tho Orthooea. The authors first give a 
detailed account of the morphology of tho shell in the 
Orthoids and Pentameroids. The table defining 
briefly but clearly the numerous terms employed wifi 
be helpful to students, but it is to be regretted that 
the widely used term ‘cardinal area* is replaced by 
‘intorarea’ and ‘palintrope’ (apparently synonymous). 
In the Orthoids and Pentameroids, 135 genera and 
sub-genera are now recognised. The main part of 
tho work is devoted to the description of these genera 
and sub-gencra, their distinguishing features, phy- 
logeny and distribution, with a list of the American 
and European species which the authors can definitely 
assign to each genus. British paleontologists will be 
interested in the suggestion that the well-known 
genus Stricklandia belongs to tho early Rhynohonel- 
Iacea and not, as hitherto thought, to tho Penfca- 
meracea. Another work on PaJfleozoio brachiopods, 
by C. O. Dunbar and G. E. Condra (“Brachiopoda of 
the Pennsylvanian System in Nebraska”, Nebraska 
Geol. Surv., Bull. 5, ser. 2, 1932) deals with the 
Middlo and Upper Carboniferous brachiopods of 
Nebraska but mainly from a faunal point of view. 

Submarine Faulting in Kimmeridgian Times. Among 
the normal sediments of the Kimmeridgian coastal 
strip of the Helmsdale district of east Sutherland 
a series of boulder bods is interstratified, the origin 
of which has long been problematical. A careful 
redoscription of tho evidence has been given by Prof. 
E. B. Bailey and Dr. J. Woir (Trans. Boy. Soc . 

| Edinburgh , vol. 67, 1932-33, pp. 429-67), and as a 
result of their investigation they have reached the 
conclusion that tho beds in question are the result of 
submarine landslips, precipitated by earthquakes 
along the lino of an adjacent fault, and distributed 
by tsunamis or tidal waves. The fault-scarp was 
maintained by intermittent movement of the sea¬ 
floor, the aggregate movement exceeding two 
thousand feet. The Old Red Sandstone exposed in 
the fault-scarp furnished boulders that exceptionally 
reached a length of a hundred feet. The scarp 
separated a comparatively shallow-water facies of 
rounded pebbles and sand, with brachiopods, sea- 
urchins, corals, etc., from a comparatively deep¬ 
water facies, characterised by mud, with debris of 
land plants, ammonites, etc. The effects of earth¬ 
quakes are registered not only by the spreading out 
of the landslips into graded boulder beds, but also 
by Assuring of the Kimmeridgian and the production 
' of breccia along the fault. The local movements are 
shown to be contemporaneous with other movements 
in Britain. The interpretation of the boulder beds is 
like that already put forward by Bailey, Collet and 
Field to account for tho Palaeozoic boulder beds near 
Quebec. Other analogues in Britain, Switzerland and 
the United States are briefly discussed. The paper 
is an important contribution to world geology as well 
as a model of geological description and interpretation. 

Sources of Light for Interferometer Work, Such work 
as the determination of the metre in wave-lengths of 
light demands a source of light which is very homo¬ 
geneous and oapable of exact specification. The 
Miohelsoa cadmium lamp has been generally used for 
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thin purpose, but its manipulation is inconvenient. 
Messrs. Bolt and Barrell, working at the National 
Physical Laboratory, have examined the suitability 
of a new type of lamp for such purposes. The lamp 
is made by the Osrarn laboratories in Germany and 
consists of an a.c. discharge between electron- 
emitting filaments in argon. Some cadmium is 
present in the tube and when the lamp is running 
steadily the cadmium spoctrum alone is excited. 
The spectral lines were examined by a variable 
Faby-Perot etalon, and within the accuracy possible, 
which was limited by the temperature control of the 
latter, no difference could be established between the 
two lamps when the Osrurn lamp was run with the 
(reduced) current of 1 amp. With 2 amp. the blue 
and green lines showed increased complexity, which 
may be duo to self reversal, and the red line itsolf 
showed some evidence of inhomogeneity. The authors 
intend to repeat the work with an invar mounted 
interferometer. * 

Gaseous Combustion at High Pressures. The January 
Proceedings of the Royal Society contains u series of 
papers on the part played by nitrogen in carbon 
monoxide and hydrogen combustions. In the experi¬ 
ments made by Hone, Newitt, and Townend, explo¬ 
sions of' carbon monoxide-air mid hydrogen-air 
mixtures were made in u wire-wound steel bomb 
under initial pressures of 500-1,000 atmospheres, 
and the explosion pressures were recorded continu¬ 
ously by a Petavel manometer. As in previous 
experiments at lower pressures, a liberation of heat 


was observed for some time after the explosion of a 
CO-O.-N, mixture, which was ascribed to nitrogen 
molecules activated by the burning carbon monoxide. 
This effect reached a maximum for initial pressures 
of about 500 atmospheres. The explosions, both of 
hydrogen and carbon monoxide, were slightly slowed 
by the higher pressures, but a hydrogen-^air mixture 
at 750 atmospheres detonated very violently. At 
the higher pressures, CO-O a mixtures containing 
carbon monoxide to replace tho nitrogen of the air— 
carbon monoxide mixtures deposited some carbon 
on explosion, presumably because the high pressure 
favoured the reaction 2CO * OO a -f- 0. In a paper 
by Newitt and Outridge, the formation of nitrogen 
oxides in CO 0#~N# explosions was investigated. 
Tho products of explosion wore liberated into an 
expansion chamber by tho bursting of a steel disc ; 
and the gases thus suddenly cooled were analysed 
at leisure. Considerable quantities of nitrogen oxides 
wore found and their formation was greatly helped 
by raising tho pressure. The yield of nitrogen oxides 
was greatest when tho disc burst after the maximum 
pressure had boon attained, and tho authors explain 
the formation of the oxides as duo mainly to activated 
nitrogen produced in the explosion. In the third 
set of experiments, by Newitt and Lament, carbon 
monoxido flames wore burnt steadily in oxygon 
nitrogen mixtures. Nitrogen oxides wore formed, 
particularly at high pressures. The oxide formation 
is again ascribed to activation of the hydrogen, the 
more temperature of tho flame being of comparatively 
small importance. 


Astronomical Topics 


Earth's Influence on Sunspots. Many solar observers 
have noted an apparent earth effect in studying tho 
number of spots that are born or disappear in different 
regions of tho visible disc. Mr. P. R. Chidainbara 
Aiyar, of the Kodaikunal Observatory, has collected 
all the spots of duration two days observed at Green¬ 
wich from 1874 until 1930 (Mon. Not. Roy. Astr. She., 
I>ec.) ; thoy are 1,395 in number. When plottod, they 
allow maxima near tho east and west limbs, and also 
near tho centre of the disc, with minima at the inter¬ 
mediate zones, both east and west. Thero is also a 
graph of tho longitude of birth of spots of two-day 
duration, from the Kodaikunal records. This shows 
a similar arrangement, but the minima aro not quite 
so deep ; only 389 spots are available, so tho weight 
is smaller. It is difficult to form any plausible hypo¬ 
thesis to explain the falling off in numbers at tho 
intermediate zones. 

Comets. An interesting photograph taken by Prof, 
van Biesbrocck at Yerkes on November 28 and 
reproduced in Popular Astronomy for January shows 
the two periodic comets Faye and Brooks within 
half a degree of each other; Faye is distinctly the 
brighter, but both are easily seen, and have short 
tails. Comet Geddes, discovered in New Zealand 
last June, when near the south pole, has now come 
north, and was seen at Yerkes on December 18, in 
spite of moonlight. Observations from Tashkent are 
also to hand. There is an ephemeris in the B.A.A. 
Handbook. 

Prof. van Biesbroeck also reproduces a photo¬ 
graph taken on December 20 of the new comet 
Dodwell-Forbes ; it was of magnitude 9J, 3' in dia- 
toeter, without a stellar nucleus or a tail. The period 


of nine years, given at first, is too short ; it is 
probably a century or more. Mr. Forbes found this 
comet on Docembor 15, which was probably before 
Mr. Dodwell saw it ; but it was a public holiday in 
South Africa (Dingaan’s Day) and that causal a 
delay in circulating tho announcement. 

The comet was seen in Devonshire with a 3 inch 
telescope, but is now fading. 

Proper Motions in the Lund Zone of the Astronomische 
Gesellschaft Catalogue. Lund Meddohmdo, Ser. 2, No. 
65, contains a discussion of tho proper motions of tho 
stars in this zone by W. Gyllenbcrg. This list, which 
is the second one published, contains 277 stars, the 
determination of their proper motions being made by 
a graphical method. In order to test the validity of 
the method, the proper motions of ninety-throe 
stars were also investigated by a rigorous least-square 
method. This comparison revealed tho fact that the 
graphical method introduced a systematic error 
which makes the proper motions determined by it 
numerically too large. An explanation of the discord¬ 
ance, based on the theory of errors, was found, and 
formulae deduced for correcting tho graphical proper 
motions. The error increases with the size of the 
proper motion and can be rendered small by doing 
the graphical process twice ; in the second graph 
the observations are corrected for the approximate 
proper motion found by the first graph. The faintest 
stars in the catalogue are of magnitude 9-4 ; several 
of these faint stars have considerable proper motion. 
Incidentally, it was noted that much trouble would 
be saved by excluding the catalogues of Lalande 
and Bessel ; these aimed at quantity rather than 
quality, and many of the positions in them are inexact. 
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Work of the Government Chemist 


D ECREASES in the number of samples examined 
during the year ended March 31, 1932, by the 
Government Laboratory at Clement’s Inn Passage, 
at the Custom House branch, and at seaport chemical 
stations are, as is stated in tho report of the Govern¬ 
ment Chemist (H.M. Stationery Office, 1932. 9 d. net), 
a sign of tho present state of industry generally. 
Nevertheless, the examination of nearly half a million 
samples, together with the research work continuously 
involved in the maintenance and increase of efficiency, 
form the substance of tho report of a very active 
year’s work. 

The Government Laboratory, while providing 
various departments of the public service with 
analytical reports on samples submitted to it, and 
reporting on samples referred to it by magistrates 
under the Pood and Drugs (Adulteration) Act, 1928, 
performs a considerable number of services of general 
interest and purely scientific value. Thus, sea¬ 
water samples are examined in connexion with a 
scheme of oceanographical research carried out hy 
the Fisheries Department of tho Ministry of Agri¬ 
culture and Fisheries, and by the Fishery Board for 
Scotland, acting in concert with tho International 
Council for the Exploration of the Sea. The objects 
of these investigations aro to trace the influence of 
salinity on fish life, and to trace tho movomenls of 
water, apart from tidal motion, from one part to 
another in the sea. 

Attention has also been directed to the preserva¬ 
tion of cinematograph films of national importance, 
and tho development of such films is now being 
carried out under supervision and control. Tho 
Laboratory’s advice was also sought with regard 
to the boat method of preserving cinematograph 
films lakon on the “Discovery” expedition. At the 
laboratory in the Geological Survey and Museum, 
complete analyses of fifteen rocks were made, and 
various other specimens woro subjected to tests. 
Methods have been worked out in connexion with 
the analyses of igneous rocks, mctamorphic rocks, 
and minerals, and the determination of alkalis in 
rooks has boon studied with the view of increasing 
the accuracy of tho results. 

Reporting on the composition of imported cheese, 
the Government Chemist states that only 43 per 


cent of the samples had boon prepared from whole 
milk, but remarks significantly: “As, however, 
there are no regulations relating to the marking of 
skimmed or partially-skimmed milk cheese, no 
exception could bo taken to any of the importations.” 
Similarly, most of the samples of cream contained 
only 19-35 per cent of fat, the group containing 
45-55 per cent representing only 9 per cent of the 
total; but “since there is no standard for cream in 
this country, exception could not be taken to the 
samples in ros}>ect of low proportion of fat”. 
Examples of investigations of industrial interest are 
quoted. 

A sample of synthetic rosin was examined for the 
Office of Works in respect of its suitability for 
varnishing pictures, but the material was rejected 
since it developed acidity with lapBe of time. Various 
paints, oils, and thinners were investigated to dis¬ 
cover tho cause of the defective drying of paint 
applied to the walls of a building, and ono of the 
fluids examined was found to contain nitrobenzene 
in quantity sufficient to inhibit the drying of the 
paint. An investigation for the Admiralty, at present 
in progress, is tho search for a relation between the 
tendency of oilskins to become ‘tacky* in humid 
climates and the nature and proportion of the driers 
present in the oil, and its treatment. 

Many samples of cider were examined in con¬ 
nexion with a scheme for grading cidor entitled to 
bear the National Mark ; a commercial preparation 
recommended for proventing ‘cider sickness* but 
not permitted for use in such cider was found to 
bo a solution of phosphoric acid. During the year 
about 150 mgrn. of partially purified radium was 
recovered from decayed luminous paint, and 
242 milligrams of partially purified radium was 
converted into high-grade salt of G6 per cent 
pxirity. 

For the Imperial War Museum ninety medals and 
plaques have been eleanod, restored, and lacquered 
for preservation, work which necessitated a pre¬ 
liminary investigation ■ into the character of the 
corrosion product. The services of the Laboratory 
w r ero also requisitioned in a number of cases of 
suspected fraudulent use of stamps and repayment 
claims. 


Irish Woods and 

'"T^HOSE who have endeavoured to study tho post 
X history of the forests of a country have quickly 
appreciated the great difficulties which present them¬ 
selves. Assumed facts and widely hold theories are 
discovered to be based on the slendorost evidence, 
and have afterwards been so often repeated in 
histories and so forth as to have become accepted as 
incontrovertible facts. Ireland presonts a remarkable 
illustration. In the majority of histories dealing with 
Irish economics during the past two or throe hundred 
years, the statement is eithor made or implied that the 
greater number of the native forests of the country 
were destroyed during the sixteenth and seventeenth 
-centuries. The reasons assigned are usually the re¬ 
moval, by felling or burning, of tho natural shelter of 
Irish rebels during the Elizabethan and Cromwellian 
wars, the smelting of iron by means of charcoal, the 


their Significance 

exportation of pipe staves, etc. In some cases even this 
assumed destruction is imputed to the mere presence 
of tho English in the country, and it is suggested 
that the native Irish hod a keen sense of forest 
preservation, whilst the various intruders were 
entirely devoid of this quality. 

1 o the energy and enthusiasm of Mr. A. C. Forbee 
we owe the exposure of this myth. In “Some 
Legendary and Historical References to Irish Woods, 
and their Significance” {Proc. Roy . Irish Acad., vol. 41, 
beet. B, No. 3, Dublin, 1932) Mr. Forbes traoes the 
past history of tho forests of Ireland and has pro¬ 
duced a treatise of considerable value, historical 
economic, which it may be hoped will evoke similar 
essays for other countries. 

1 ho author took on his main study the writers of 
well-known histories, treatises and descriptions of the 
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country on one hand, and State papers on the 
other. As an example of the former Mr. Forbes 
quotes the following extract from Lecky’s “History 
of Ireland in the Eighteenth Century” : “A serious 
and enduring change passed over the material aspect 
of the country in the forty years that followed the 
revolution (of 1640) from the rapid destruction of 
its forest trees. The history of this destruction is a 
curious and melancholy one. When the English first 
established themselves in Ireland, no country in 
Europe was more abundantly wooded.” Loeky then 
quotes the various authorities upon whom ho reliod 
for making “this extraordinary statement” as Mr. 
Forbes terms it. It is impossible to follow the author 
through his review of these authorities but he con¬ 
clusively shows the absonce of all proof for the 
statements made. The references made in or to 
State papers and memoranda yield more satisfactory 
data, but Mr. Forbes says they must bo road with 
caution. 

Mr. Forbes summarises his conclusions as follows: 

(1) No trustworthy account of Irish forests ns a 
whole during the medieval period is in existence. 
The occupation of the country by the Normans and 
Tudors had no material effect upon the wooded 
condition of the country, although considerable 
quantities of tirnl>er wore cut for pipe staves, and for 
conversion into charcoal during the lattor period, 

(2) The forest laws of the Normans were applicable 
to Ireland in the same way as in England, but thero 
is no evidence that they were enforced except in one 
or two cases, which the author deals with at some 
length. The various references to “forest” in the 
State papers pertained to the unenclosed or unappro¬ 
priated land of the country, which was regarded as 
the property of tho Crown. This forest had no 
definite connexion with woods or timber. Many 
similar instances are to be found throughout tho 
British Empire ut the present day. 

(3) The annals, legends, and other documents 
relating to the prehistoric period suggest that the 
condition of Ireland for an unknown period was that 
of a huge grazing ranch, over which treos wore 
scattered more or less generally. More thickly 
wooded districts doubtless existed, but no clear 


indication of the extent can be discovered from the 
translations made in modem times. 

(4) The Irish forest flora does not appear to have 
changed during the last thousand years. While the 
pine (Pinna sylvestris) may have survived until 
comparatively recent times, all the reliable evidence 
on this point is entirely negative in character. 

(5) The native forests wore gradually destroyed by 
grazing and fire, continuing over a very long period, 
and not by any large scale or deliberate acts of 
destruction. 

On the subject of the composition of Irish woods, 
the legends and annals relating to the early Christian 
period throw a good deal of indirect light upon the 
species of treos which were in existence between the 
thirteenth and fourteenth centuries, when the 
majority of the legends were first inscribed or trans¬ 
mitted to parchment or paper. Topography forms a 
prominent feature of these old tales and poems and 
references are made to plains, woods, lakes and 
mountains which suggest a general landscape very 
similar to that existing to-day, whilo tho frequent 
references to cattle show that flocks and herds formed 
the chief wealth of Ireland, as is tho caso to-day. In 
a tale entitled “Tho Death of Fergus”, the scone of 
which is laid before tho historic period, the following 
list of trees is given : ash, green oak (which may 
distinguish it from the bog oak so common through¬ 
out tho country), aspen, rowan, alder, holly, black¬ 
thorn, whitethorn, briar, willow, apple, elder, birch 
and yew. Woodbine is referred to as “the Monarch 
of Imsfuil's forests”, but pine and elm arc not men¬ 
tioned. The list is almost identical with one which 
might be drawn up to-day in any piece of native scrub. 

Perhaps one of tho most interesting problems 
presented by the forest flora is the disappearance of 
tho pino as an indigenous tree. This disappearance 
would appear to have taken place before the historic 
period. It constitutes the most plentiful species in 
bog remains all over the country, Mr. For bos suggests 
that the causes may be tho competition of oak and 
ash on tho better classes of soils and tho burning by 
graziers on tho mountain slopes. In tho absence of 
any proof to the contrary, tho suggestion would 
appear to be tho most likely ono. 


The Extra-Galactic Nebulae 


A DECISION has been reached by the Council 
of tho Royal Astronomical Society that in 
view of tho fact that tho gold medallist, for the yoar 
is so frequently the same person as the Goorgo 
Darwin lecturer, the latter may be expected to 
explain in his lecture the work for which tho medal 
haw boon bestowed ; and tho president should bo 
free to choose a subject of his own for his address at 
the annual mooting. The retiring president, Dr. H. 
Knox-Shaw, at this year’s annual meeting hold on 
February 10, chose a subject with which the medallist. 
Prof. Slipher, is closely connected, but on which 
many others have laboured in recent years, resulting 
in a great increase in our knowledge; this is the 
problem of the nature and motion of the extra- 
galactic nebulas. Slipher was a pioneor in the study 
of their radial velocities ; these proved to be largo 
(the first forty gave an average of 620 km./sec.) and 
mainly outwards, though some of the nearer ones 
were approaching. The latter velocities were 
diminished on correcting for galactic rotation. 


The address went on to doseribo the various types 
of nebulm f including elliptical, spiral, barred-spiral, 
and irregular; the differences arise partly from 
different angles of projection, but ohiofly from 
differences in the stage of development. The subject 
of their distance was then examined ; tho first 
reliable determination was that by Dr. Hubble from 
his detection of Ccpheid variables in (ho nearer 
spirals ; a distance of some 900,001) light-yoars was 
deduood for the great nobubo in Andromeda and 
Triangulum. The measures were pushed some distance 
further by the magnitudes of the stars in the nebulae ; 
when this failed,, estimates were made by tho total 
light and angular diameter of the nebula*. From these 
methods Dr. Hubble deduced — 13*8 as the average 
absolute magnitude of tho nebulae ; Dr. Knox-Shaw 
suggested the valuo — 14-5. 

Going on to consider tho radial velocities, Dr. 
Knox-Shaw suggested that it was best to take these 
as a true Doppler effect in the absence of any other 
probable hypothesis ; this was strengthened by the 
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fact that tho same radial velocity was indicated by 
lines in different parts of the spectrum. 

A description followed of the special spectrograph 
by which Dr. Hubble has extended his study of 
radial velocities to the faintest and most distant 
nebulae ; this is done by diminishing the scale of tho 
spectrum and giving prolonged exposures ; recessions 
up to 19,000 km,/sec. (equivalent to 200 angstroms 
for the H and K lines) have been found. The cor¬ 
responding distance would be about 120 million 
light-years ; estimates from different, groups of 
nebulas gave the mean rocessional speed as lying 
between 590 and 400 km./sec. at a distance of one 
megaparsec. Dr. Knox-Hhaw made an ostimato of 
the average peculiar radial velocity of a nebula, 
including tho dispersion in absolute magnitude ; ho 
found the value 140 km. /hoc. It is thus important 
for the nearer nebula;, but a very small fraction of 
the whole for the distant ones. 

In conclusion, Dr. Knox-Shaw said that the 
absolute magnitudes of the ('opheids, and all estimates 
of distance based upon them, are still subject to some 
revision. The original valtios were not corrected for 
the absorption of’ light in space ; there is accumulat¬ 
ing evidence that Homo correction is needed, but the 
exact amount is still uncertain. Tin* galaxy appears 
to be of such a complex character that the absorption 
in different regions is probably different. 

A comparison was made between the components 
of nebular clusters and isolated nebula; ; tho former 
appear to be on the a verage fainter than the latter by 
amounts ranging from 0 *5 to 0 *9 mag. It will be aeon 
that tho address was not merely an account of the 
results obtained by others, but included personal dis¬ 
cussion of tho conclusions to be derived from them. 


University and Educational Intelligence 

Birmingham. —Dr. J. F. Brailsfunl has boon 
appointed radiological demonstrator in anatomy and 
W. J. Reea temporary assistant lecturer in botany. 

London. —Tho Lea t horse I Iona’ Company has de¬ 
cided to make a grant to tho University of £1,000 
in the shape of annual payments extending over a 
series of years. This benefaction will be applied 
towards meeting the cost of the new Ceremonial Hall 
to bo orected on tho University's site in Bloomsbury. 

The Pilgrim Trustees have decided to make a grant 
of £1,500, payable in three equal annual instalments, 
towards the cost of the preparation and the revision 
of existing material for the “Victoria County 
History”. It will be recalled that in November of 
last year tho University accepted an offer received 
from Mr. William Pago, the sole proprietor and 
editor, to give to the University the copyright and 
material of the “History”. 

Reading. —The Council of the University has 
appointed Dr. R. H. Stoughton to be professor 
of horticulture. For two years Dr. Stoughton acted 
as mycologist to the Rubbor Research Scheme of 
Ceylon, and for tho past six years ho has been a 
member of the research staff in the Department of 
Mycology at Rothamsted Experimental Station. Tho 
chair of horticulture at Reading bos only recently 
been established and it is the first post of its kind in 
Great Britain. The training of students in horticulture 
has, however, been for many years a feature of 
university teaching at Reading and Dr. Stoughton 
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will take over the whole charge of the Department 
of Horticulture. He will act also as director of the 
university Horticultural Station at Shin field, where 
a garden of about 20 acres, including greenhouses and 
a well-stocked orchard, provides facilities for the 
instruction of Htudents in tho practice of gardening. 
Tho Station also affords opportunity for research in 
horticultural problems. 


The Society for Cultural Relations with the 
U.S.S.R. Iihh decided to arrange an education tour 
for the Easter vacation of 1933, the suggested date 
of departure being April 8, Tho tour will cover 
about 21 days, (J days being spent in and around 
Leningrad, and 8 days in and around Moscow. All 
types of educational institutions, urban and rural, 
will be visited. Opportunities for making contact 
with Soviet educationists will be provided. A 
Russian-speaking English educationist will load the 
party. The cost, which includes travel to and within 
the U.S.S.R., hotel charges, tips, visits* to museums, 
etc., will be approximately £37, Further particulars 
can be obtained from the Secretary, S.C.R., l 
Montague Street, London, W.C.l. 

Two Lady Tata research scholarships, of the value 
of £400 a year each, will be open for award in June, 
1933, to men or women in tho British Commonwealth, 
exclusive of India, for research work in tho subject 
of blood diseases, with special reference to leucaemias. 
Each will be tenable for a year, from October 1, 
1933, and renewable up to a normal maximum tenure 
of three; years. The scholarships will ordinarily be 
awarded on a whole-time basis, but a candidate 
holding a part-time teaching post may be allowed to 
retain this if his duties will not prevent him from 
giving his chief interests and energies to his proposed 
research work. Applicutioas should be sent, on or 
before April 15, to tho Secretary, Dr. H. S. Patel, 
Lady Tata Memorial Trust, Capel House, 62 New 
Broad Street, London, E.C.2, from whom forms of 
application may bo obtained. 


Calendar of Nature Topics 

Sowing Agricultural Seeds 

The drills will soon bo at work sowing spring corn. 
Broadcasting by hand, firmly associated in literature 
with the committing of seed to the ground, was 
universal until the sixteenth century and only 
slowly gave way to drill husbandry. It is now almost 
a lost art in Great Britain, and even when looal 
circumstances make broadcasting necessary, it is 
usually done by machine. The forerunner of the 
modem seed drill was devised by Jethro Tull in 1701 
and its introduction together with the principle of 
inter-row cultivation, which was part of Tull's 
system, represents one of the historical land-marks 
of agriculture. 

With centuries of mechanical improvement it might 
have been expected that the present-day seed drills 
would be practically perfect. This is not tho case. The 
ideal implement, sturdy enough to stand the rough 
usage of the farm, yet capable of distributing seed 
at a uniform and accurately adjustable rate from 
each of its many coulters, has not yet been con* 
structod. Recent detailed studies of the distribution 
of tho plant population in fields of cereals and roots 
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have revealed a startling variation in density which 
is associated with equally marked differences in 
yield. Irregular sowing was found to be one of the 
main causes of this. There is no doubt that more 
uniform spacing of the seed in the towh would load 
to higher yields, and when a demand for more 
accurate seed drills makes itself folt improved designs 
will be forthcoming. 

Where do Flies go in Winter? 

Gilbert White noticed that “in the decline of the 
year, when the mornings and evenings become 
chilly, many species of flies (Musca) retiro into 
houses, and swarrn in the windows”, but lie thought 
that they died there. There is, howevor, sometimes 
an interesting sequel to the autumn swarms of flies 
in houses. Generally in February, occasionally in 
January and March, householders in various parts 
of the country have complained about the appearance 
of swarms of flies. One such case was investigated 
in Ed inburgh by Prof. J. IT. Ashworth on February 
22, 1916 (Scot*Nat., 1916, p. 81). Swarms were then 
present in four rooms of a house, whore for sixteen 
years they had congregated annually in September 
or October. Generally they disappeared before the 
end of November, but sometimes they persisted 
through the winter. The evidence suggests, however, 
that it was not a simple case of continuous persist¬ 
ence ; for although Ashworth almost cleared one of 
the rooms on February 22, lie found on March 7 
that ft considerable number of flies hod again collected, 
as if they hod emerge*! from crevices in which they 
had been hibernating. Only rooms with a southern 
aspect were affected, and at its largest the swarm 
in one room was reported to cover the bay-window 
and to have formed in addition a moss on the ceiling 
which resembled o thick coil of black rope some 
three inches in thickness. 

Kvidonce of hibernation was more direct in the 
swarm which Major T. K. Gaske) I observed at 
Luhill, Largo, Fife, in February 1915, for thoro he 
actually saw the small flies emerging from a crack 
behind the mantelpiece in his bedroom, which faced 
west. Probably their winter rest had boon disturbed 
by the fire lit in the guest chamber. Ho collected 
in that, and the following year, somo 700 individuals. 
Hever in Kent, Swindon m Gloucestershire, and other 
places have contributed all in one winter to the 
records of swarms of flies in houses, and show that 
the event is of wide occurrence. 

Composition of Fly Swarms in Dwelling Houses 

It is a remarkable fact that none of tho swarms 
examined contained a single example of the common 
house-fly (Musca (lomcstica). Tho swarms were really 
made up of a small onthomyid diptoron, Limnophora 
aeptemnotata , which was accompanied by odd indi¬ 
viduals of musoid diptera, such as PyreUia erioph - 
thalma , Muscina stabulans and PoUenia rudie. A 
second interesting fact was that, in the two swarms 
fully analysed (Edinburgh and Largo), P. H. Grim- 
shaw found all the specimens of Limnophora to be 
female. Ashworth’s examination of ton specimens 
taken at random showed that all were impregnated, 
the receptacula semtnis being crammed with active 
spermatozoa, presumably received in the previous 
autumn from males which had since died. The 
femalos alone carried on the race over winter, eaoh 
survivor being ready# on the return of suitable 
conditions, to emerge from its winter quarters, feed, 


mature its ovaries, and produce eggs to bo fertilised 
by autumn spermatozoa. 

A third point of interest was that, as a rule, the 
d iptero us swarms were accomp&ni od by smal l 
hymenopterous parasites, the chalcid Stenomalua 
muacarum , the females of which are said to lay 
their eggs upon the larvte of muscid flies. Moreover, 
all tho hibernating chalcids of this species which 
Dr. James Watorston examined were females, and 
in describing the occurrence [Soot. Nat., p. 140, 
1916) he asked the pertinent question : “la the 
occurrence of this Chalcid with the Diptera a 
fortuitous association to be explained simply on the 
ground that different species have selected the same 
winter quarters, or have we here an adaptation of 
habit on the part of the Chalcid enabling the parasite 
to oviposit moat advantageously in the spring 7” 

Heredity and Hibernation in Insects 

In his invaluable work on “Insects and Climate", 
B. I*. U'varov has summarised records regarding the 
hibernation of insects which suggest the existence 
in many species of a fixed seasonal life-cycle which 
may be disturbed by unusual temperature con- 
dilions but cannot readily be annulled by them 
(Trans. Ent . Soc . Lond 79, 105 ; 1931). Hibernation 
has become ft habit which is fixed and is transferred 
with other heritable properties from one generation 
to the next. How has this habit become engrained 
in the course of ovolution ? It has been suggested 
that individuals in which the life-cycle was not 
properly adjuster! to the conditions of environment 
would suffer and finally be eliminated, leaving only 
the well-adjusted to survive ; in other words, that 
natural selection has been responsible. 

U varov, however, refers to experiments carried out by 
Pictet, on the caterpillars of tho oak eggar moth which 
are very suggestive. His summary is as follows 
“Pictet (1913) himself bred caterpillars of Lasiocampa 
quercus, L., at 22° for six successive generations, 
with tho result that, while in the first generation all 
caterpillars hibernated normally when the time 
arrived, in the fifth generation 52 per cent of the 
caterpillars were only inactive for one month, and 
18-7 per cent developed without hibernation at all, 
and in the sixth generation practically all the cater¬ 
pillars developed without hibernating. Under these 
conditions tho adults can be obtained at almost any 
season, instead of in July-August, when they emerge 
normally, although about 50 per cent still tended 
to emerge at the usual time, owing to an adjustment 
in the longth of the pupal period. Pictet used the 
results of his interesting experiment as an argument 
that the annual life-cycle is constant and hereditary, 
its origin being due to natural selection. They serve, 
however, to support even better the idea that the 
life cycle of a species can be diroctly influenced by 
the seasonal climatic cycle. Indeed, since only six 
generations were necessary to produce a substantial 
change in the life-cycle, in adjustment to new con¬ 
ditions, it is reasonable to suggest that a climatic 
cycle acting on a species for countless generations 
may make that species perfectly adjusted to it with¬ 
out the aid of natural selection." We have not seen 
Pictet’s paper (Bull, Soc . Upidopt . Qenrm, vol. 2, 
pp. 179-206; 1913) and do not know whethor the 
possibility of mortality in the different generations 
of his caterpillars may affect the argument, but 
progressive adaptation in generation after generation 
suggests something very like the inheritance of on 
acquired modification in the habit of hibernation. 
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Societies and Academies 

London 

Royal Society, Feb. 9. W. S. Stiles and 13. H. 
Crawford : The luminous efficiency of rays entering 
the eye pupil at different points. It is commonly 
assumed that the apparent brightness of an object 
is proportional to tho pupil area. This assumption 
is shown to he invalid, and measurements arc 
described which give the relative luminous efficiencies 
of rays entering the pupil at different points. From 
these data, the overall luminous efficiencies of eye 
pupils of different diameters are computed, and 
checked by direct measurement. The effect may 
originate in the eye media or in the rotina itself. 
R. J. Ludford : Differences in the growth of trans¬ 
plantable tumours in plasma and serum culture 
media. The malignant cells in tissue cultures of 
tumours can be distinguished from tho non-malignant 
cells by the addition of trypan blue to tho cultures, 
since tho former do not segregate tho dye like the 
latter. The two typos of cells are further distinguish¬ 
able by other characteristics. In plasma cultures, 
both malignant and non-malignant cells migrate 
from the explants. In scrum cultures only non- 
malignant cells wander out from the explants. In 
serum cultures tho explmits of carcinomata soon 
become rounded and the oxplants of sarcomata frond 
quickly to disintegrate. The outgrowth of non- 
malignant cells in serum cultures is usually greatest 
when tumours are oxplanted at a time when they 
are not growing at their best in vivo . It is suggested 
that the different behaviour of malignant cells in 
plasma, and in serum, is tho result of an alteration 
in their plasma membrane such that they arc unable 
to adhere to glass, though able to use the fibrin 
network of a plasma clot as a support for their 
movement. 

Mineralogical Society, Jan. 26. L. J. Spencer : 
Meteoric irons and silica-glass from the meteorite 
craters of Honbury (Contra! Australia) and Wabar 
(Arabia). The meteoric iron from these two localities 
is of exactly the same type, namely, a medium 
octahedrite containing 7 *8 per cent of nickel. At 
Wabar a 26 lb. mass and a few small fragmonts of 
iron wore collected ; but at Henbury thousands of 
masses of iron are scattered around the craters. In 
the smallest (10 yd.) crater a group of four masses 
(440 lb.) was excavated at a depth of 7 ft. Many of 
the smaller pieces scattered around the craters are 
ourioualy twisted and bent, suggesting that they 
were from in a plastic condition from tho main masses 
by the force of the explosions. Further, they show 
a partial obliteration of the lamellar structure with 
granulation of tho kamacite, indicating that they 
reached a temperature of 860° C. The pieces of iron 
show different types of pitting resulting from sub- 
aerial and underground weathering, and they are all 
weathered remnants of largor masses, each consisting 
of a single crystal. (See also Nature, 131, 117, 
Jan. 28 ; 172, Feb. 4, 1933.) A. Brammall and S. 
Brace well : Garnet in tho Dartmoor granito : its 
petrogenetic significance. Seventeen occurrences 
prove to be manganiferous almandines containing 
3-22 per cent of MnO. Two or more varieties may 
occur in a single hand-specimen of the granite. The 
more manganiferous varieties (7 per cent MnO) are 
restricted to the tor-horizons ; tho less manganiferous 
varieties occur (o) below these horizons, (6) in shale - 


contaminated facies of the granite, and (c) in xeno- 
lithic homfelsed shale. Basic igneous inclusions are 
barren of garnet, and grossularite, not almandine, 
occurs in contact-altered spilites. The mineral is 
attributed to contamination of the granite by 
country-rock—probably deep-seated shales. Ten 
Lake District occurrences show a similar variation 
(1 -3 per cent-7 *3 per cent MnO). F. A. Bannister ; 
The identity of mottramite and psittaoinite with 
cupriferous descloizite (cuprodesoloizite); (with 
chemical analyses by M. H. Hey). Oscillation, 
Laue and rotation photographs show that descloizite 
has an orthorhombic imit-oell with edges a = 6*05, 
b — 9*39, c = 7*66 A. and space-group Q The 
unit cell contains 4PbZn(V0 4 )(0H). Powder 
photographs of descloizite, cuprodesoloizite, mot¬ 
tramite, and psittaoinite from the type localities are 
identical with each other. New chemical analyses 
and determinations of tho water content at various 
temperatures togother with tho X-ray work show 
that all these minerals may be represented by the 
goneral formula Pb(Cu, Zn) (V0 4 ) (Old). The water 
of constitution is not evolved until a dull red-heat. 
Thin incrustations of minute black crystals on sand¬ 
stone from Harmer Hill, Clive, near Shrewsbury, 
collected by Mr. Arthur Russell, are identical with 
mottramite from Mottram 131. Andrew, Cheshire 
(H. E. Roscoe, 1876), that is, cuprodesoloizite carrying 
little or no zinc. 

Edinburgh 

Royal Society, Jan. 9. J. G. Gray : Self-erecting 
gyrostats. The lecture was illustrated by experi¬ 
ments carried out with a large series of new gyrostatic 
tops and combinations invented by Prof. Gray and 
constructed with a view of demonstrating and 
explaining technique which he has developed tor use 
in the practical applications of gyroatatics, notably 
in applications to the navigation of marine and aerial 
craft, and for use in the construction of stabilisers for 
use in such craft. J. E. Mackenzie and H. W. 
Melville : Experimental demonstrations of the 
measurement of the diffusion coefficients of bromine- 
hydrogen and bromine-carbon dioxide. This experi¬ 
ment is likened to a horse race in which all tho horses 
have tho same speed and colour (say chestnut), but 
each horse runs in a track differing in difficulty from 
the track of every other horse. Bromine molecules 
(chestnut horses) diffuse through tubes filled with 
hydrogen or carbon dioxide or other gas, and the 
distances covered by the bromine in each tube ore 
measured visually at intervals of time. (See Nature, 
130, 322, Aug. 27, 1932.) H. S. Ruse : The measure¬ 
ment of spatial distance in a curved space-time. A 
definition of spatial distance in a goneral space-time 
obtained in an earlier communication by a purely 
mathematical argumont is in accordance with the 
ooncept of 'distance* fundamental in relativity, 
namely, that determined by the use of rigid 
measuring rods. 

Paris 

Academy of Sciences, Jan. 3 (196, pp. 1-71). H. 
DouviLLifc, M. Soudnac and E. Berkalloff : The 
discovory of the marine Permian at Djebel Tdbaga 
(extreme South Tunisia). St. Golab : The con¬ 
formal representation of Finsler space on Euclidian 
space. Eue Cart an : Remarks on the preoeding 
communication. S. Finikoff : Pairs of surfaces 
the lines of curvature of which correspond, the 
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corresponding tangents cutting. Arnaud Denjoy : 
The polygons of approximation of a rectifiable curve. 
8. Mazur and W. Orlioz : Linear methods of summa¬ 
tion. N. Botra : Some partial differential equations. 
J. DiEUDONNi:: Radii of itoilement and convexity of 
certain functions. Tchang Te-Lou : The electrical 
and thermomochanical phenomena during ignition 
and combustion in an internal combustion motor, 
Delfossk and Swynoedauw : Certain conditions of 
working of ball bearings. F. Holweok : Study of a 
sensitive elastic pendulum. Contribution to the 
establishment of a French gravimetric network. P. 
Lejay : The establishment of the gravimetric map 
of the north of France. 8. Soroleff : The equation 
of the wave on the logarithmic surfaco of Riemann. 
Francois Canao : Study of the mode of corrosion 
and of the susceptibility to corrosion of metals by 
the diffusion of light. R. dk Fleury and A. Caillon : 
The composition and mode of use of a llux assuring 
the protection of the metal, its refining and the 
elimination of chlorides in costing magnesium. E. 
Aubkrt de La Rite ; Some mineral deposits of the 
Saint-Pierre anA Miquelon Islands. H. Arsandaux : 
Tho origin of the socondary dome of Mt. Pol6e. L. 
Grigoraki : A new medium for preserving dermato¬ 
phytes (pleomorphism, acquired characters, tissue 
specificity). F. VLfcs : Researches on the interven¬ 
tion of electrical conditions in the growth of children. 
Ch. Sanni£ and R. Truhaut : The mercury-reducing 
power of certain aminoacids. James Basset and 
M. A. Maoheikeuf: Studies on the biological effects 
of ultra-pressures. Studies on immunity; the 
influence of very high pressures on certain antigens 
and antibodies. Tho toxin of tetanus loses its activity 
after exposure to a pressure of 13,500 atmosphores, 
but then fKissosses no immunising activity. It is 
not an anatoxin. At this high pressure antitetanus 
serum is precipitated as a jelly but tho antitoxic 
power is not wholly destroyed. A. Lacassagnk : 
Malignant tumours produced in the rabbit by tho 
irradiation of inflammatory foci. 

Vienna 

Academy of Sciences, Oct. 20. Josef Kisser and H. 
Schmid : Investigations on the permeability of the 
seed coats of Pisum and Tritieum to water and on the 
suction forces of the seeds. J, Kisser and J. 
Schubert : The influence of treatment of seeds with 
chemical stimulants on the cell growth of the rootlets. 
When seeds of Pisum and Tritieum are treated with 
alcohol, manganese sulphate or chloride, magnesium 
chloride or zinc sulphate in suitable concentrations and 
for suitable periods, considerable increase in root 
growth is produced. J. Kisser and R. Furtaukr : 
The influence of certain chemical agents on the carbon 
dioxide output of germinating seeds of Pisum sativum 
and Tritieum vulgare under optimum germination con¬ 
ditions. In certain concentrations, alcohol enhances 
the production of carbon dioxide by Pisum seeds, 
but it is not certain if this effect is a true stimulative 
action or if it is due to the use of the alcohol os a 
nutrient. According to their concentration, mag¬ 
nesium chloride and manganese sulphate and chloride 
may either increase or diminish the output of carbon 
dioxide ; the effect is influenced also by the presence 
or absence of the husk and by the phase of the 
germination when the salt solution is applied, J. 
Kisser and Fr. Zeishl : Physiological investigations 
on interrupted nutation. J. Kisser and R. Pibpe : 
Further investigations on the material foundations of 
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tropistic curvature. J. Kisser and I. Beer : The 
chemotropic sensitivity of dicotyledonous seedlings. 
Anton Kailan and Otto Stuber : The velocity of 
catalysed hydrogenations. The hydrogenation of oleic 
acid in presence of nickel and other catalysts supported 
on different carriers has been studied. Ferdinand 
Stkinhauser : Temperature relations in Vienna 
during different seasons and at different times of the 
day (1931-1932). Josef Schintlmeister : Tho 
ionisation of H-rays in different gases. From the 
results as yet obtained, it must bo concluded that 
this ionisation exhibits no abnormalities. Ulrich 
Khuner : Experiments with space-acoustic models, 
and measurement of acoustic absorption coefficients. 
K. F. Wenckebach : The mechanism of sudden 
heart-failure in cases of beriberi. Observations 
made in the Dutch East Indies and Singapore 
indicate that the marked broadening of tho right 
heart and the danger of speedy heart-failure 
accompanying beriberi depend on two factors, 
one cardiac and the other peripheral. These factors 
act from the beginning of the disease and are pro¬ 
duced by the causes of the disease, but appear to 
differ essentially. Emil Abel and Hermann Schmid : 
Flow kinetics : model of photolysis. Certain special 
cases of flow kinetics, serving os a model of photolysis, 
are considered, and a kinetic interpretation of Beer’s law 
of absorption is given. Franz Holzl and Walther 
Stockmair : The complex anion of Buff’s compound 
and of Bunsen’s salt. These compounds contain a 
common anion and are represented by tho formulte 
(ROH.H). |Fe(CN),Cl t J and (NH 4 ),[Fe(CN),Cl t j 
respectively. Milos Mladenovic : Elomio acid from 
Manilian elemi resin (6) ; A new oxidation product 
of a-elemolie acid. Konrad Funke : Perylone and its 
derivatives (37) : Oxidation of dinitro- and diamino- 
perylene. Hans Kopfer and Alfred Pongiiatz : The 
Raman effect (24) i The Raman spectrum of organic 
substances (molecules with cumulated double linking). 
The vibration spectrum of allono corresponds exactly 
with that of a symmetrical linear molecule with a 
C : C double bond. With allene derivatives, cleavage 
of the principal frequency Av^l074 cm; 1 occurs, 
and for the isocyanate group the frequency Av = 
1420 cm. 1 is characteristic. R. Kremann, Franz 
GRiENOLand Helmut Schreiner: The viscosity of par¬ 
tially miscible liquid mixtures (1); The system phenol- 
water. Robert Kremann, Ester Inge Schwarz, 
and Sidy Le Beau ; Experiments on the electrolysis 
of fused iron-aluminium alloys and tho degree of 
solubility of iron in molten aluminium at different 
temperatures. R. Kremann and Ludwig Lammkr- 
mayer : The electrolysis of aluminium alloys con¬ 
taining iron as a model of the elootrolytic purification 
of molten aluminium from iron. During this elec¬ 
trolysis, the iron migrates towards the cathode, but 
this effect diminishes os tho aluminium content 
increases and is very slight For nearly pure aluminium. 
It is, therefore, improbable that aluminium oan be 
freed from iron electrolytically. Ludwig Lammer- 
mayer : Electrolysis of a fused beryllium-copper 
alloy containing 10 per cent of beryllium. Arthur 
Ponoratz, Franz Grebngl, and J. Cecelsky : 
Perylene and its derivatives (38) : Heats of combus¬ 
tion. Karl Linsbaubr : Action of calcium and 
potassium solutions on the protoplasm "of Chara. 
Ludwig Lammermayer : Plants on the basalts of 
eastern Styria. Friedrich Morton : Results of a 
botanical expedition to Abysrinia, Egypt, and the 
Quamero district (1932*1932). Rudolf Wagner: 
The existence of A-Sichel sympodia. 
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Forthcoming Events 

Saturday, Feb. 18 

TU>yal Institution, at 3.—Lord Rutherford : “Detection 
and Production of Swift Particles” (succeeding lectures 
on Feb. 25 and March 4 and 11). 

Monday, Feb. 20 

Royal Geographical Society, at 8.30.— J. Vincent : 
“The Naniuli Mountains, Portuguese East Africa”. 

Tuesday, Feb. 21 

Chadwick Public Lecture, at 5.15—(in the Lecture 
Hall of the Royal Sooiety of Tropical Medicine and 
Hygiene, 20, Portland Place, W.l).—Dr. M. B. Ray: 
“The Hippocratic Tradition”. 

British Medical Association, «t ft —(Sir Charles 
Hastings Lecture at the Association’s House, Tavistock 
Square, W.C.l).—Sir Henry Gauvain : “Sun, Air, and 
Sea Bathing in Health and Disease”. 

Wednesday, Feb. 22 I 

Royal Society of Arts, at 8—(Trueman Wood Lecture). 
—Sir William B. Hardy : “Industrial Research with 
Biological Material”. 

Thursday, Feb. 23 

Bedford College, London, at 5.15.—“Contemporary 
Developments in Science,” Prof. T. M. Lowry : 
“Chemistry in Throe Dimensions”. 

Friday, Feb, 24 

Association of Economic Biologists, at 2.30— (in tho 
Botany Lecture Theatre, Imperial College of Science 
and Technology).—Annual Business Meeting. 

Institution of Professional Civil Servants, at 5.30— 
(in the Lecture Hall of tho Royal Society of Arts).— 
O, G. S. Crawford : “Air Photography and Archeology”. 

Royal Institution, at 9.—Prof W. A. Bone : “The 
Photographic Analysis of Explosion Flamos”. 


Electrical Association for Women, Feb. 22 - 24 .— 
South-Western Conference to be held at Torquay. 

Association of Technical Institutions, Fob. 24-25.— 
Annual Meeting. Feb. 24.-- Sir Hugo Hirst : Presi¬ 
dential Address. Also, discussion on “Policy in Technical 
Education” to be opened by Dr. Percival Sharp. 


Official Publications Received 

URICAT BMTALN AND LltKl-AND 

Trur Temperance Scientific Commit toe, Monograph No. 9 : The 
Altered Biological and Sociological Aspects of the Use of Alcohol. By 
Prof. D. K. Kraser-Harrl*. Pp. 12. (Loudon ; Bonington House.) (Wi. 

Proceedings of the Llnncan Noddy of London, Hussion 1932-33. 
Part I. Pp. 4H. (London: Ltuncan Society.) Ik. (kl. 

Transactions and Proceedings of the botanical Swletv of Edin¬ 
burgh. Vol, SI, Part 1, Session 1931-32. Pp. vli t 243. (Edinburgh.) 
10k. 
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The Ancient Monuments of England 

P OSSIBLY few of the public who visit our 
ruined castles, abbeys and other historic 
sites are conscious of the extent of their indebted¬ 
ness for their aesthetic enjoyment or the satis¬ 
faction of their intellectual interest to the activities 
of* the Office of Works in the oxercise of the powers 
conferred upon it under the Ancient Monuments 
Acts. The Friday evening discourse on 4 ‘The 
Ancient Monuments of England 1 ’ delivered by 
Sir Charles Peers, the Inspector of Ancient Monu¬ 
ments, at the Koval Institution on January 27, 
served a double purpose by demonstrating the 
various forms of activity of the Office of Works 
in carrying out this branch of its duties, and in 
reminding his hearers why these duties should 
have come to be accepted as the responsibility of 
a government department functioning at the 
charge of the State. 

The sense of national responsibility in the matter 
of the preservation of ancient monuments and 
buildings, which afford concrete evidence of the 
life and history of Britain in the past, has been a 
plant of slow growth. As Sir Charles Peers pointed 
out in opening his address, the term ‘ancient 
monument/ has l>een in use no more than fifty 
years ; nor does it even now apply to every 
monument of antiquity. Until recent legislation, 
it covered only certain restricted classes of pre¬ 
historic remains ; and it does not apply to any 
church, inhabited house, or to Crown property. 
Although Sir Charles did not dwell on this aspect 
of his subject, the dangers are patent. 

Any building or structure which falls within these 
latter categories, whatever its historic interest or 
aesthetic value, is at the mercy of any craze for 
‘improvement’ or restoration, however well- or ill- 
instructed, or even, in the instance of tho private 
owner, of desire for pecuniary gain. In the not 
very remote past, priceless panellings and carvings 
in wood and stone have been tom from their 
settings and sent to America; and only a year 
or two ago the historic palace of Queen Elizabeth 
at Enfield was demolished, although a public- 
spirited purchaser was ready to forgo a handsome 
profit, had a public body been prepared to accept 
his offer to Bell at a comparatively low price. An 
objeot-lesson of tho enforced impotenoe of the 
Office of Works is afforded by the reply of Mr. 
W. J. Ormsby-Gore, as First Commissioner of 
Works, when asked recently in Parliament if his 
Department would not intervene to secure the 
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preservation of the historic buildings of the 
Adclphi on the Thames Embankment. Arche¬ 
ologists who are more immediately concerned 
with the preservation for science of the material 
bearing on the period before written records, have 
shown repeatedly that- they would welcome a 
greater measure of control over the exploitation 
of privately owned sites of archaeological interest. 

It must be admitted that under recent legisla¬ 
tion great advance has been made, especially in 
the field of prehistoric and early historic times. 
The recent additions to the list of scheduled 
‘monuments' mark a greatly extended range for 
the operation of the Acts. Individual acts of 
vandalism, it may bo assumed, will always be 
with us ; but public opinion may now, perhaps, 
be credited with being so far educated as to 
deprecate, and even to do its best to prevent, j 
anything like the wholesale destruction which 
threatened the stone monuments of Dartmoor or 
the neglect which allowed a monument like 
Stonehenge to fall into a deplorable condition a 
generation ago. It is rather the less conspicuous 
and spectacular sites which call for ‘protection*. 

Sir Charles Peers spoke of the distinguishing 
marks which primitive man by the use of his 
hands has set on natural objects, marks which 
set him apart from all other living things. These 
are documents beyond price for the study of the 
early history of man. While, as Sir Charles said, 
the work of man can never be obliterated by 
natural forces, it is equally true that it can be 
defaced and destroyed by man himself. However 
meagre, scattered, or insignificant, such evidences 
of man's early progress should be preserved from 
the destructive activities of both ignorance and 
deliberate vandalism. 

Speaking more particularly of prehistoric 
antiquities, this desire to preserve even the least 
vestige that has survived from the past arises 
from no spirit of mere antiquarianism. Those 
who for many years pressed for the enlargement 
of the powers conferred on public authority under 
the Ancient Monuments Acts had more in mind 
than preservation for its own sake. Their object, 
from the point of view of archaeological science, 
was immediately practical—the preservation of 
the data with which the archaeologist must work. 

If we are able to present a connected story of the 
past in Britain from the time of our later stone 
age, say, 2300-2000 B.O., as Sir Charles Peers 
said, even though we cannot lay claim to a civilisa¬ 
tion comparable to the venerable culture of 


Mesopotamia or ancient Egypt, it is due to the 
synthetic studies of those who by patient plotting 
of scattered details on distribution maps have 
elicited conclusions out of all proportion to the 
apparent significance of any one piece of evidence 
taken in isolation. Yet in many instances such 
evidence has survived by happy chance rather 
than of design. 

As an example of what has been achieved, Sir 
Charles surveyed present archeological theory of 
the early peopling of the British Isles by the 
megalithic peoples and the beaker-folk ; and in 
another connexion he spoke of the results of the 
series of excavations which in recent years have 
been carried out on the hill-top camps in different 
parts of the country. He might also have referred 
to the enlargement of our knowledge of the mode 
of life of prehistoric peoples which has come from 
single sites where there was little to show the 
casual observer before investigation, such, for 
example, as the home of the Hint-miners of Black- 
patch in Sussex and, had Scotland come within his 
purview, the bronze age village at Skara Brae, 
explored with the co-operation of the Office of 
Works under the direction of Prof. V. Gordon 
Childe, the most remarkable and illuminating 
habitation site of that period north of the Alps. 

In emphasising the evidential value of material, 
much of which may be comparatively unimpressive, 
and the need for its preservation, it must be 
remembered that there is another side to the 
question. We owe a duty to posterity. There are 
at least two reasons why we should hand on to 
our descendants these evidences of antiquity in 
a state of preservation at least not less secure 
than we havo received them. On one hand, they 
are the possessions not of a day, but for all time. 
On the other hand, if there is one lesson to be 
learned from the progress in archaeological studies 
during the last ten or fifteen years, it is that both 
method and theory in archaeology are being 
developed with great rapidity. Hence it behoves 
us to preserve untouched at least a part of that 
material to serve the needs of a generation better 
instructed than our own. On more than one 
occasion recently, directors of excavations have 
recorded that they have left part of a site 
untouched for future investigators. This might 
well be made a condition of permission to excavate 
or of the oo-operation of the Office of Works in 
the examination of a site. 

In looking to the rights of future generations, it 
is inevitable that the question of repair and 
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restoration should arise—a question of considerable 
difficulty in which, however, no better guide could 
be sought than Sir Charles Peers himself. Happily 
for the prehistorian, this is a question of less com¬ 
plexity in dealing with a prehistoric monument 
than it is for thoso who have the charge of early 
historic or medieval buildings. Repair, in the view 
held by Sir Charles Peers, should be roducod to 
a minimum, and considered as auxiliary to 
archaeological investigation. As an illustration, he 
referred to the recent work carried out under the 
supervision of the Society of Antiquaries at Stone¬ 
henge where, after this monument had been 
presented to the nation in 1919, steps were taken 
to prevent the fall of unstable uprights, and much 
valuable information bearing on the methods 
employed by the builders of the monument was 
obtained. Under present legislation, the future 
of our prehistoric monuments should be secure. 
They need for the most part nothing more than 
that they should be left undisturbed, pending the 
time when their careful examination in the 
interests of scientific archaeology may be thought 
desirable. 

The difficult question of repair and maintenance 
was more nearly germane to the latter part of 
Sir (Charles*s lecture, in which he dealt with the 
more representative monuments of the early 
historic periods, Roman, Saxon, Dane and Norman. 
Here the question is not one of sites but of build¬ 
ings, and he showed his audience in some detail 
the work that has been carried out with the 
co-operation of the Office of Works on such 
historic monuments as the coast-fortress of 
Anderida, now Pevensey, Portchester Castle, 
Whitby, Rievaulx and Byland, where much has 
been learned of medieval life and technical achieve¬ 
ment from what in some instances, before opera¬ 
tions began, had been no more than grass-covered 
hillocks. 

Enough has been said, it is hoped, to indicate 
why the preservation of ancient monuments should 
be regarded as a national duty under the super¬ 
vision of a public department, as is the safe custody 
of written records. The latter, however, stand in 
a different oategory. They can be kept under 
conditions which ensure their safety, so far as that 
is humanly possible, and they are accessible to 
the public only under proper supervision. Ancient 
monuments, we may say in a large number of 
instances, cannot be kept under 'lock and key'. 
Further, they are open to the vicissitudes of the 
weather and other causes of decay; hence the 


appeals to the purse of the public, when some 
building of historic interest and importance is in 
danger, as happens, unfortunately, all too fre¬ 
quently. The Ancient Monuments Acts may ensure 
the protection of a site or structure in a technical 
sense by including it in the schedules to the Acts, 
They cannot thereby make provision for its 
maintenance, and this may involve a heavy sum. 
The best protection for an ancient monument is 
a public which has been trained from school age 
to recognise and reverence with understanding the 
relics of its past; and the maintenance of a 
monument which in a national treasure should be 
a public charge. 


! Diamonds 

I 

| The Genesis of the Diamond. By Alpheus F- 
! Williams. Vol. 1. Pp. xv + 352 -f vi -f 89 plates. 
VoL 2. Pp. xii-f 353-636 -fiv -f plates 90-221. 
(London : Ernest Benn, Ltd., 1932.) 84 8. net. 

T HE author of this monumental work on the 
diamond has supremo claim to authority on 
the subject, having been connected with the 
; diamond industry for more than thirty years, 
latterly as general manager of De Beers Consoli¬ 
dated Mines, Limited, and consulting engineer to 
the Jagersfontein and Koffyfontoin mines, and in 
former years as assistant to his predecessor in that 
1 post, his father, Dr. Gardner F. Williams, whose 
j book, “The Diamond Mines of South Africa”, 
j published in 1902, gave the first authentic account 
j of the rise and development of the diamond mines 
j of South Africa. The present book is not confined 
to its titular subject, but gives also a very readable 
account, fully illustrated, of the present-day 
practice of diamond mining and recovery, as 
adopted by the De Beers Company at Kimberley 
and elsewhere, as well as a chapter on the alluvial 
diggings in the diamond-bearing gravels of South 
i Africa. 

So long ago as 1899, Mr. Alpheus Williams had 
started to record data bearing on the origin of the 
kimberlite pipes (the 'blue ground’) and fissures, 
and the nature and genesis of the kimberlite 
itself. He also commenced making a collection of 
diamonds, the natural uncut crystals, with the 
object of determining the conditions under which 
the diamond crystal grows. Those who, in 1929, 
had the privilege of seeing this collection, and 
that of the crystal-inclusions other than diamond 
in the kimberlite, as well as the wonderful series 
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of photographs showing the surface structure of 
diamond faces and the internal markings and 
enclosures, and photomicrographs of rock and 
crystal sections, will best appreciate the immense 
value of this unique private museum—for such it 
amounts to. All must rejoice that wishes, then 
so fervently expressed for publication of a book 
dealing with it, shall have come to fruition. 

One of the most interesting and successful 
pictures in the book is one in colour of the col¬ 
lection of uncut diamonds, natural size. There 
are also coloured reproductions of the more 
important of the 500 photomicrographs of rock- 
sections, most of the actual sections having been 
one and a half inches in diameter, in order the 
better to display the complete structure. Very 
valuable also are the many large-size photographs 
exhibiting practically every variety of diamond 
twinning, including cyclical and polysynthetic 
twins, as well as the star shapes and other better- 
known types. There are also projection-growth 
and cavity-form photographs, and others illus¬ 
trating the glide planes in diamond. 

Mr. Williams’s mature view is that the kimber¬ 
lite magma was of very deep-seated origin, 
genetically related to the magma which produced 
the ultra-basic rocks ; and that, after the solidifica¬ 
tion of these latter rocks, they were fractured 
and at the time of the rise of the kimberlite magma 
fragments of them were carried up and eventually 
became impounded in the kimberlite at the time 
of its solidification. As regards the shape of the 
pipes, filled with kimberlite, the statement that 
they are generally round or elliptical in section, 
and resemble circular vents, is incorrect, this only 
applying to the shape near the surface ; at greater 
depths they become more and more simple fissures. 
Some very convincing diagrammatic sections are 
given of the Kimberley pipe at different depths. 
The pipes are shown not to be volcanic craters 
or necks in the ordinary sense of the terms, but 
simply enlargements of a single fissure or of a 
junction of two fissures. Mr. Williams has found 
no evidence in support of the view so often 
expressed that violent explosive action had 
occurred during the rise of the molten magma 
which is now found filling the pipes and fissures. 
The explosive action occurred when the fissure 
was formed, before the rise of the kimberlite 
magma. Probably, owing to more rapid cooling, 
the magma solidified first in the fissures, while 
the contents of the enlargements, the pipes, were 
still more or less plastic, so that very little inter- 
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mixture of lower and upper magmas could have 
occurred. Hence fissure kimberlite is generally of 
lower diamond content than pipe kimberlite. 

The author further explains that crystallisation 
of carbon into diamond started on a limited scale 
in the very early stages of the solidification of 
the original magma into the plutonic rocks found 
now as cognate inclusions in kimberlite. That the 
carbon bad already crystallised at this stage is 
proved by the fact that some of these cognate 
inclusions carry diamond. The condition most 
favourable for the crystallisation of the diamond 
would probably follow some process whereby the 
carbon content of the magma would be concen¬ 
trated. This would occur in the first instance 
during the period of the crystallisation and 
formation of the peridotite and pyroxene rocks, 
and a further concentration would occur when the 
magma began to rise. The conditions for the 
crystallisation of carbon into diamond would 
therefore bo more favourable in the magma left 
behind. It was in this residual magma, before its 
ascont in the fissures and pipes, that the crystallisa¬ 
tion of diamond was greatest. This richer portion 
in turn rose and intermixed with semi-plastic 
magma already filling the pipe. 

As to the genesis of the diamond itself, it is 
now generally accepted that the diamond was not 
crystallised in situ. The author shows that kimber¬ 
lite is essentially a mica-olivine rock containing 
many transported crystals of olivine, enstatite, 
garnet, diopside, phlogopite, and so on, as well as 
clusters of these minerals, and as the diamond 
was one of the first minerals to crystallise it must 
therefore also be a transported mineral. The 
diamond has already been shown to have 
crystallised out of the original magma before 
eruption, and in some cases before the solidification 
of the peridotite and pyroxene rooks, for these 
rocks occasionally carry diamonds, as already 
mentioned. The bulk of the diamonds, however, 
must have crystallised out of the magma which 
remained after the formation of the peridotite and 
pyroxene rocks. At the same time, there crystal¬ 
lised magnetite, graphite, ilmenite, garnet, diop¬ 
side, olivine, phlogopite, and zircon. 

In spite of the numerous attempts to reproduce 
diamonds artificially, the author does not believe 
that anyone has yet imitated the process of Nature* 
Enormous sums of money have been expended in 
the quest, but grave doubts are felt as to the 
justification of claims that experiments, however 
costly, have resulted in the creation of diamonds 
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Sir William Crookes in 1897 at the Royal Institu¬ 
tion, and again in 1905 at Kimberley, expressed 
the view that the diamond problem was no longer 
insolvable, in view of the development of the 
electric furnace. Yet to-day, twenty-eight years 
later, we appear to be in the same position, with 
no practical advance effected. In 1924 Sir Charles 
Parsons said that he had been trying to make 
diamonds for twenty years, and had spent twenty 
thousand pounds on his experiments, but had 
come to the conclusion that nobody had ever 
made diamonds, the claims of Prof. Moissan and 
Sir William Crookes having been mistaken. 

As regards the crystal form and structure of 
the diamond, there can no longer be any doubt 
that it belongs to the highest, holohedral, class 32 
of the cubic system. The frequent suggestions 
for a lower class of the system (‘hemihedrism’) are 
really due to the fact that the diamond in habit 
assumes more ‘forms’ of the same system than 
any other crystallised substance, garnet most 
nearly approaching it in this respect. The different 
conditions under which the crystals have separated 
from the magma are probably responsible for this, 
the influence of surface tension in the liquid from 
which they separated being very pronounced. For j 
the formation of a crystal face is dependent on ! 
two forces, the interatomic force striving to pro¬ 
duce characteristic planes at right angles (normal) 
to the attractive force, and the force of surface 
tension counteracting this and striving to produce 
sphericity. 

Temperature, fluidity, sizes of atoms, all are 
faotors in determining the resultant of these oppos¬ 
ing forces. The striving for sphericity, while at 
the same time the crystallographic laws are being 
obeyed, is clearly shown by the diamond, which 
so often takes its full ‘form’, that of the hexakis- 
octahedron, the 48-faced solid which is so nearly 
spherical. When this force is less effective, the 
tetrakis-octahedron is produced instead, hence 
the claims for hemihedrism. Fortunately, X-ray 
analysis has decided that the diamond is truly 
holohedral, a conclusion further confirmed by 
piezo-electric experiments at Cambridge by Dr. 
Wooster, with diamonds provided by the author. 
The whole of Mr. Williams's own work and investi¬ 
gations in so many directions are in agreement 
with this oonolutiion. 

A most fascinating chapter, illustrated by 
exquisite photographs, follows on the growth of 
the diamond, which must be read to be appre¬ 
ciated. A pathetic statement occurs here, showing 


how commercialism so often impedes instead of 
helping scientific work. It reads : “An interesting 
feature may appear on the face of a diamond 
worth ten thousand pounds, the only record of 
which will be the photograph, because once the 
diamond enters the trade it is lost for ever from 
a scientific point of view.” Hence, the world of 
knowledge is deeply indebted to the author of this 
delightful and valuable book for having secured 
these photographic records at the one and only 
psychological moment possible in each case, on 
the passage of these gems, Nature’s loveliest of 
all crystals, from the ‘pulsator’ and sorting room 
of De Beers at Kimberley to the diamond cutter’s 
destructive workshop. A. E. H. Tutton. 


Animal Myths 

Animal Lore in English IAieralure . By Dr. P. 
Ansell Robin. Pp. ix-f 196 + 8 plates. (London : 
John Murray, 1932.) 10s. 6 d. net. 

T HE author of this book so nicely adjusts the 
balance between weight of learning and 
popular interest that he charms the scholar and 
the arm-chair reader alike. The growth of legends 
and myths concerning animals is traced from the 
earliest European literature to the times in which 
science has destroyed belief in them, while leaving 
them to embroider literature. 

The first sources of legends were oral, and many 
of these myths which appear in the early classics 
originated in Egypt or in south-west Asia. Oral 
tradition was supplemented by mythological and 
astronomical fancies, and animal symbolism be¬ 
came a feature of early civilisations. 

Aristotle among the early writers was remark¬ 
able in that ho used personal observation in 
dealing with the animal world, whereas later 
writers, up to the sixteenth century, culled their 
natural history from earlier records or tradition. 
The Alexandrian Christian writers used animals 
as emblems of ethical and religious truths, and 
such ideas spread over the whole intellectual 
tradition of literary nations, appearing in writings, 
architecture and heraldry. Collections of allegories, 
in which animals appear, were oalled bestiaries, 
and the wild imaginings were drawn from logends, 
classical souroes and the Septuagint. 

The use of such fables and allegories persisted 
all through the Middle Ages, although sometimes 
the appeal was worldly and unedifying rather than 
ethical. Dryden in the “Hind and the Panther” 





258 

used the beast allegory in writing of the Roman 
Catholic and English Churches. 

Many legends centre round the mysteries of 
birth and death. The ancients believed in spon¬ 
taneous generation for insects, eels and worms, 
even to the time of Isaac Newton. The young of 
a bear was supposed to be bom a formless lump 
and licked into shape by the mother’s tongue— 
hence our expression ‘an unlicked cub’; the 
reviewer confesses to a former belief that this 
referred to a lack of corporal punishment. The 
barnacle goose was believed to originate from deal 
planks soaked in salt water, from which grew 
barnacles ; these in turn dropped young geese into 
the sea, and these last swam away to the fens and 
inland waters; this belief appears in English litera¬ 
ture from a.d. 750 until the seventeenth century. 
The story of the Phoenix is traced from Egypt and 
occurs in literature from Hesiod’s days—Aristotle 
indeed ignores it, but Tacitus, Tertullian and the 
Alexandrian fathers all give versions of it. The 
dragon was a monster common to the literature 
and beliefs of the whole world from the earliest 
times. 

The history of the unicorn is instructive. It 
appeared as a distinct animal in the Septuagint, 
through a mis-translation of the Hebrew word 
‘reem* as ‘unicorn’ (Revised Version ‘wild ox*), 
though the context shows that the animal was 
two-horned. The legendary one-horned beast was 
adopted widely, and Greek stories of a fierce 
one-horned Indian ass were transferred to it. 
This beast being reported os notably gentle to 
the female in the mating season, the legend grew 
up that the unicorn could only be subdued by a 
virgin. About Pliny’s time the rhinoceros became 
known in Europe, and the facts about it and the 
legends of the unicorn became mingled, so that 
the subjugation of the rhinoceros by a virgin is 
related by Isidore in the seventh century. When 
later still, the narwhal’s tusks, spirally twisted, 
were found on the shores of northern latitudes, 
they were hailed as unicorn’s horns ; these were 
supposed to possess magic curative powers, and 
the powdered hom was sold by apothecaries for 
more than ten times its weight in gold. 

The basilisk appears in the Septuagint as a 
serpent, and by Pliny’s time was a fearsome 
beast. Later we find the Englishman Neckam 
writing that a cook nearing old age lays an egg 
which is hatched by a toad, and from it emerges a 
basilisk. Vincent of Beauvais, and Glanvie, on 
the authority of the Venerable Bede, add to the 
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beauty of the story by giving to the basilisk, thus 
hatched, the body of a cock and the tail of a 
serpent. By the fourteenth century we get the 
alternative name cockatrice, in WyclifTs Bible 
for example. This name probably came from the 
Latin ‘crooodilus’, through low Latin ‘cocodrillus’. 

Besides such legends, we have the interesting, if 
mistaken, beliefs in the power of the hyaena and 
the hare to ehange their sex, of the eagle to renew 
its youth, referred to by the Psalmist: in the 
super-devotion of the pelican, in the purposeful 
deafness of the adder. 

What farmer of to-day would give credence to 
the statement that a collar made of the wood of 
the fig will subdue the wildest bull ? Or that a stag 
draws forth snakes from their holes by the in- 
drawing of his breath ? The goat and deer family 
were stated, even by the cautious Aristotle, to use 
the herb dittany to eject wounding arrows from 
their bodies, and Pliny’s statement that the blood 
of a goat would split a diamond into pieces was 
accepted without question. Pliny, too, refers to 
the belief that goats were never free from fever, 
folk-lore which is interesting because of the 
recently established connexion between goats and 
relapsing fever. 

These and many other stories are enlivened by 
collotype illustrations from early manuscripts, 
herbals, etc. Surely every naturalist must appre¬ 
ciate the appearance and habits of these beasts 
and must feel a faint envy of his predecessors’ 
ability ‘to get away’ with stories, untrammelled 
by cold facts. E. G. G. 


Vitamins 

Les vitamines. Par Mme. Lucie Random et Hehri 
Simonnet. (Collection Armand Colin : Section 
de biologic, No. 145.) Pp. iv-f-220. (Paris: 
Armand Colin, 1932.) 10.50 francs. 

WO distinguished French workers in the field 
of vitamin chemistry and physiology have 
attempted in this little book a task the difficulty 
of which oan probably be appreciated to the full 
only by those who have attempted the same or 
a similar one. To take a living and growing 
subject, especially in the biological sciences, and 
attempt to expound it to the non-technioal reader, 
is to run one of two risks. Either everything may 
be made artificially simple by the use of too facile 
generalisation, by the suppression of inconsistencies 
and difficulties, by presenting as acoepted facts 
what are actually only the author’s interpretations 
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of facts ; or the saving clause and the citation of 
unexplained exceptions, the clumsy attempt to 
describe in words of one syllable what can only 
be defined neatly in words of many, the patronising 
parenthesis and the irritating footnote—all these 
may combine to scatter and confuse the reader. 
In the former case, technical colleagues look 
askance, and rightly : in the latter, non-technical 
readers turn away, and naturally. 

Mme. Randoin and M. Simonnet have on the 
whole steered an admirably clear course between 
this Scylla and that Charybdis. If their treatment 
of the subject invites any serious criticism at all, 
it is for a little inconsistency of outlook as to the 
knowledge of their potential readers, and this is 
perhaps because they are physiologists rather than 
biochemists. Consequently they tend to indulge 
in undue detail of explanation when discussing 
the chemical aspects of vitamins and in undue 
use of medical phraseology when describing the 
clinical manifestations of deficiency diseases. 

It is inherent in their subject that some of what 
the authors have written is already quite out of 
date, though their book was only published last year 
and they actually cite the results of research 
published in the middle of 1031—such as the 


preparation of crystalline vitamin D products. In 
spite of this, the book should prove an invaluable 
guide to those who wish to loam or to relearn 
the outlines of a subject increasing in importance 
and in the recognition of its importance. To the 
technical reader perhaps the most interesting 
feature will be the light shed by the book on the 
French view of the vitamin B complex—a view 
to which its authors have so largely contributed 
by their own investigations. Their insistence, too, 
that vitamin C is concerned with iron metabolism 
will como as a now conception to most English 
readers. But it is surprising to find such careful 
and up-to-date workers advocating without qualifi¬ 
cation the use of purified butter-fat in a rachito- 
genic diet (p. 91), more especially since their 
observations on p. 84, that “la vitamine 4 doser 
puisse etre s^pareo de tous les autros principes 
alimentaires, losquels ne doivent pas en contenir 
la moindre trace” illustrates unequivocally an 
essential principle of biochemical methodology. 

The hook shares with many books published in 
France the defect of having no index, but its 
general production and format call for little 
criticism, especially in view of its extremely low 
price. A. L. B. 


Short Reviews 


The Physics of High Pressure . By Prof. P. W. 
Bridgman. (International Text-Books of Exact j 
Science.) Pp. vii + 398+5 plates. (London : j 
G. Bell and Sons, Ltd., 1931.) 22*. M. net. 
Pkof. Bridgman has achieved an international 
reputation for his researches into the properties 
of matter under high pressures, so the volume 
under review is assured of a warm welcome by 
all who have studied the work which has been so 
assiduously pursued during the past twenty-five 
years. Prof. Bridgman is known personally to 
many on the eastern aide of the Atlantic for in 
1929 he gave the Guthrie lecture to the Physical 
Society. 

Whilst the primary aim of the volume under 
review is to give a r6sum6 of Prof. Bridgman’s 
own work, the contributions of others are duly 
recorded. In the first chapter, which is of a 
historical character, will be found 12 pages of 
references to work on this subject antedating that 
of Prof. Bridgman’s. The book constitutes a com¬ 
prehensive handbook on the technique of physical 
measurements under enormous pressures; a 
technique which is highly specialised. 

Although the subject at the present time is of 
purely scientific interest, the fact must not be 
overlooked that many chemical reactions are now 
being carried out under moderately high values 
of both pressure and temperature on an industrial 


scale, so the experience gained in the laboratory 
j will in due course find application in the field of 
| technology. The theoretical side of the subject 
has not advanced much but the quantitative 
description of a large number of high pressure 
phenomena may be expected to have some ulti¬ 
mate theoretical significance. 

Prof. Bridgman tells a story of absorbing 
interest, the fare he provides is both interesting 
and enduring and the book may be recommended 
to those whose appetite has become jaded through 
a surfeit of speculative physics. In this volume 
we are told how pressure affects the various 
physical properties of matter such as the electrical 
resistance, the thermo-electric property, viscosity, 
the thermal conductivity, eto. E. G. 

Fuel Testing : Laboratory Methods in Fuel Techno¬ 
logy . By Godfrey W. Himus. Pp. x -}- 257 4- 5 
plates. (London : Leonard Hill, Ltd., 1932.) 
15*. net. 

Mr. Himus, lecturer in fuel technology at the 
Imperial College of Science and Technology, has 
made it his business to collect the latest available 
data regarding this most important subject and 
put it together in a volume which forms a veritable 
treatise. It is refreshing to find a book which 
deals specifically and dearly with a single subject, 
and carries it through from A to Z. 
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Naturidly, due to hia associations with Prof. 
W, A. Bone’s laboratory, the work done at that 
institution has received first consideration, but 
Mr. Himtis also describes methods adopted by 
various other official institutions and private 
investigators which have been proved in practice 
to be suitable for the purpose in view. He describes 
in considerable detail and with all desirable clear¬ 
ness the various stages in fuel analysis, and when¬ 
ever he deviates from the original investigator’s 
rules and regulations he always carefully gives his 
reasons for doing so, and they are generally good 
enough to be accepted by anybody. 

New fuels are coming into use every day for 
now purposes, and Mr. Himus’s book, compact as 
it is, provides a valuable guide. It is well indexed, 
well illustrated, well printed, and should be found 
in the reference library of everybody interested 
in the winning and using of fuel. 

The Case Against Einstein . By Arthur Lynch. 

Pp. xxx+275. (London : Philip Allan and Co., 

Ltd., n.d.) 10$. fid. net. 

Many thinkers, even among the “hierophantic 
display of the professors” who support Einstein ; 
will be with Col. Lynch in some details of his 
enthusiastic criticism of the theory of relativity. 
The paradoxes of simultaneity, the variability of 
mass and the extraordinary properties of the space¬ 
time continuum, are stuffed with implications 
which need clarification. Einstein himself has said 
that his task is not yot completed. But it seems 
that Col. Lynch goes too far in asserting that the 
theory of relativity consists in giving to mathe¬ 
matical expressions strained meanings and in 
sotting down as realities what are conventional 
modes of representing operations. In reading his 
book, one cannot make out whether it is addrossed 
to the crowd, whom he despises, or to the learned, 
who share in his general impatience with all who 
disagree with him. In the first case, the author’s 
plea trould have been amusing if it was devoid 
of the specks of learning he places here and there. 
In the second case, Col. Lynch might have induced 
“the pundits” to give him a hearing, if he refrained 
from mixing his integrals with emotional remarks 
and irrelevant stories about himself and others. 
As it is presented, the book lias, at times, an 
irritating flavour, where it could have boon 
courageous and useful. T. G. 

The Great Age of Discovery. Edited by A. P. 

Newton. Pp. xi + 230+31 plates. (London: 

University of London Press, Ltd., 1932.) 15*. 

net. 

The chapters of this book consist of a series of 
leotures given by seven different authorities in 
King's College, London, designed to cover the 
great movements in discovery during its most 
fruitful age. It is not, however, merely a series 
of disconnected episodes, since each great voyager 
is regarded in his historical setting and the whole 
gives a coherent view of the development of the 


map of the world during the late fifteenth and 
early sixteenth oenturies. Each lecture is 
thoroughly documented with references to original 
sources and there are reproductions of old maps 
as well as other illustrations. 

In his chapter on Columbus, Prof. Newton gives 
reasons for discarding the story about the 
Toscanelli letters, and is inclined to accept 
V T espucci*s account of his second and third voyages 
and to suspend opinion on his first voyage. He 
believes that Tristan da Cunha and not South 
Georgia was the southern island that Vespucci 
claimed to have discovered in 1502. These are 
merely examples of the many problems that are 
reviewed throughout the volume. 

II polarografo: sua teoria e applicazioni. Per 

Giovanni Semerano. Pp. vii + 207. (Padova: 
* A. Draghi, 1932.) 16 lire. 

The polarograph is an apparatus devised by Prof. 
Heyrovsky and Dr. Shikata at the Charles Uni¬ 
versity, Prague, to register automatically current- 
voltage curvos during the electrolysis of solutions, 
using a cathode of dropping mercury. 

By the aid of this apparatus, Heyrovsky and 
his collaborators have made a series of investiga¬ 
tions on ‘polarographic analysis’. The method has 
not only been used in studying the deposition of 
metals from solutions of their salts but has also 
found application in elucidating some minor 
problems in such widely separated fields as biology 
(lymph and cutaneous diseases), sugar and 
petroleum technology and pharmacology. 

In his very informative Italian monograph. 
Dr. Semerano describes the apparatus and its 
Uses in the determination of deposition potentials, 
etc. He discusses the significance of the current 
maxima observed in certain circumstances and 
also gives an account of the applications of 
the method. More than a hundred papers on 
polarographic researches are cited in the biblio¬ 
graphy. 

The Map of England : or About England with an 

Ordnance Map . By Col. Sir Charles Close. 

Pp. x +1 fifi + 8 plates. (London; Peter Davies, 

Ltd., 1932.) 6*. net. 

To all who use Ordnance maps in the field this 
book should prove most attractive and full of 
indications for further exploration of the country¬ 
side. Broadly speaking, it consists of three parts. 
First comes a historical sketch of the mapping of 
Great Britain and the origin and growth of the 
Ordnance Survey. Next comes instruction in the 
reading of a map, which should enable many users 
of the map to find much more in it than they 
knew was there; and lastly, there are several 
chapters on the archaeology of maps as expressed 
in place names, ancient buildings, fortifications, 
etc. These chapters are exceptionally interesting. 
The book is illustrated with a few photographs 
and reproductions of maps and there are useful 
bibliographical references to each chapter. 
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Phenomenal Regression to the Real Object 
By Dr. Robert H. Tkoulrss, Department of Psychology, University of Glasgow 


F ECHNER’s law, that sensation intensity is 
proportional to the logarithm of the intensity 
of the stimulus divided by its absolute threshold 
value (E=klo%(RlR 0 )) presupposes that there is a 
single sensation intensity for every stimulus 
strength. This is true not only of Fechner’s law 
but also of any alternative law of the general form 
E ~f(R). Such invariable correspondence is only 
found, however, under artificially simplified con¬ 
ditions of perception. Under other conditions, it 
may break down at either of two points in the 
total process of perceiving : external stimulus — 
peripheral physiological process central physio¬ 
logical process -+ phenomenon (that is, what is 
experienced). 

A breakdown of correspondence between ex¬ 
ternal stimulus and peripheral physiological pro¬ 
cess (that is, a condition in which a single intensity 
of stimulation does not provoke a single intensity 
of response in the sense organ) is to be found in 
the facts of contrast. In these, the intensity of the 
sense-organ’s response is determined partly by the 
intensities of surrounding and of preceding stimuli. 
If, for example, two identical pieces of grey paper 
are seen against a white and a black background 
respectively, then the one on the white background 
seems the darker. That this is a change in the 
peripheral physiological process and not (as was 
once supposed) merely in the phenomenon, is 
shown by the fact that oven in the after-sensation 
the difference persists ; the after-sensation of the 
grey on the white background appears brighter 
than that of the other even when the after- 
sensations of the backgrounds are not themselves 
visible. Any assertion of a quantitative relation¬ 
ship between sensation and stimulus must, there¬ 
fore, be stated for a definite condition of spatial 
and temporal background, since it is a theoretical 
possibility that a relationship determined for one 
condition of background may not hold for another. 

Another set of conditions disturbing this relation¬ 
ship is universally present in ordinary everyday 
perceiving, although it may generally be eliminated 
from a laboratory experiment. Hering found that 
if a white paper was placed so muoh farther from 
a window than a grey paper that it reflected less 
light to the eye than the grey, it might nevertheless 
still appear brighter than the grey 1 . Here the 
breakdown in correspondence between stimulus 
and sensation proves to be between the peripheral 
physiologioal process and the resulting pheno¬ 
menon. It is found that the after-sensations are 
equally bright when the illumination of the two 
papers is adjusted so , that they reflect equal 
intensities of light to the eye, although the appear¬ 
ance of the papers is then of unequal brightness. 
Since the after-sensation is itself purely determined 
by the nature of the peripheral physiological pro¬ 
cess, it follows that (unlike the case of contrast) 
equal ^external stimuli are now producing equal 


retinal processes and the inequality of the resulting 
phenomena is introduced at a further stage of the 
perceptual process. Whether this is between the 
peripheral and the central physiological processes, 
or between the central processes and the resulting 
phenomena, there is, of course, no experimental 
method of finding out. 

An extensive quantitative investigation of this 
tendency has been made by Katz 1 , and Kohler 
has discovered that the reactions of hens and of 
chimpanzees show its effect 8 . The name originated 
by the German investigators—the tendency to 
colour-constancy —is, however, open to objection. 
Other experiments do not confirm the existence 
of any general law that phenomena tend to remain 
constant under varying stimulus conditions. The 
essential fact seems rather to be that the relative 
phenomenal brightness of two illuminated papers 
of different albedo is not determined solely by 
their relative luminosities (qr the relative luminosi¬ 
ties of theii* retinal images) but also by the ‘real* 
or physical brightnesses of the papers (that is, 
•their relative albedo). Phenomenal brightness is 
a compromise between stimulus brightness and 
‘real’ brightness (albedo). 

This principle is found to be widely true in 
visual perception, applying to the seen shapes of 
objects inclined at on angle to the observer, to the 
seen sizes of objects at different distances, to the 
degree of convergence of parallel-sided objects 
pointing from the observer, and to the colours of 
objects under different illuminations. A circle, for 
example, inclined at an angle to the observer is 
seen not as the ellipse which is its perspective 
projection (and also its retinal projection) but as 
a much wider ellipse which is a compromise be¬ 
tween this stimulus shape and the real shape of 
the object 4 . Similarly, if two different sized 
objects are observed at different distances such 
that their apparent sizes are equal, this is not 
when they are making equal retinal images but 
when the retinal image of the actually smaller and 
nearer object is very much greater in size than 
that of the farther and larger object. Seen size is 
thus also a compromise between stimulus size and 
the real size of the object observed. These facts 
may be summarised as a tendency of phenomenal 
characters of objects visually perceived to regress 
from the characters given in peripheral stimulation 
towards the 'real’ or physical characters of the 
object observed. 

These effects, can be much reduced or altogether 
toliminated by so simplifying the conditions of 
if perception as to eliminate the perceptual cues to 
the real character of the object: by partially 
closing the eyes, completely closing one eye, or 
(still more effectively) by looking with one eye 
through a blackened tube cutting out surrounding 
objects. They return, however, when the ordinary 
method of perception is resumed. The results of 
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these observations may be summed up in the form 
of a law : When a stimulus which by itself would 
give rise to a certain phenomenal character is 
presented together with perceptual cues which indicate 
the physical character of the object , the resulting 
phenomenal character is neither that indicated by the 
stimulus alone nor that indicated by these perceptual 
cues, but is a compromise between them. 

The tendency to phenomenal regression may be 
most simply demonstrated to a person unfamiliar 
with it in the following way. He observes an 
elliptical object such as an elliptical table top with 
its long axis pointing towards the axis of his body. 
With both eyes fully open, he then adjusts the 
height of his head until the apparent shape of the 
object is circular. Then, keeping his head in the 
same position, he determines the perspective shape 
of the object by the usual method of closing one 
eye and measuring the projected short and long 
diameters by means of a pencil held out at arm’s 
length at right angles to the line of vision. He 
finds that this projected shape is a very much 
flattened ellipse. The circular shape seen is a 



Fra. 1.—Phenomenal regretwlan of inclined circle (median and 
extreme values for a group of lOfi adult subjects). 

compromise between the flattened ellipse of the 
retinal projection and the elongated ellipse which 
is the real shape of the object. 

The testing of a large number of subjects (nearly 
two hundred) has shown that these effects arc to 
be found in all 5 . In no case was the phenomenon 
experienced identical with the stimulus character 
but always a compromise between this and the 
real character of the observed object. The amount 
of this dependence on the real object showed very 
wide individual differences. The extent of these 
differences is shown in Fig. 1 for an experiment on 
the perception of an inclined circle. The black 
inner figure is the plane projection of the circle at 
the angle of inclination at which it was observed. 
The central continuous elliptical line shows the 
average seen shape for the whole group of subjects, 
while the other two continuous lines show the 
extreme values of the seen shape for the subject 
who saw it nearest to the stimulus shape and to 
the real (circular) shape respectively. 

The intercorrelations of the amount of this 
tendency to phenomenal regression in the percep¬ 
tion of size, of shape, and of whiteness show that 
it behaves as a unitary mental function; the 
subjeot who sees close to the real character in one 
of these respects will tend also to see Close to the 
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real character in others. A large tendency to 
henomenal regression amongst Eastern races may 
e an explanation of the absence of perspective 
and of shadows in Oriental art. The fact that a 
group of Indian students showed a significantly 
greater tendency to phenomenal regression than a 
control group of British students lends likelihood 
to this explanation. 

In studying such facts as these, we are clearly 
outside that region of facta of sensory physiology 
for which alone Fechner’s law has been stated. 
We are not, however, outside the region of legiti¬ 
mate quantitative experimental study, although 
we mxist not here expect to find simple quantitative 
laws of universal validity. The phenomenal fact 
which is not a fact of peripheral physiological 
process may reasonably be presumed to be a fact 
of central (cortical) physiology. Since, however, 
such cortical physiological processes are not at 
present open to direct study, these facts must be 
approached through a study of phenomena (that 
is, by the psychological method). 

We may consider briefly a few of the practical 
applications of these principles. They have some 
bearing on the effectiveness of certain optical 
instruments. The usefulness of an astronomical 
telescope depends solely on its stimulus magnifi¬ 
cation. This, however, is not the case with a small 
pocket telescope bought, let us say, for looking at 
birds. The buyer wants the birds to look big so 
that they may seem near and lifelike. Mere peri¬ 
pheral magnification that does not attain this 
object is relatively ineffective. While a telescope 
magnifies the retinal image, it also diminishes 
phenomenal regression by introducing the con¬ 
dition of monocular observation through a black¬ 
ened tube. The effect of phenomenal regression is 
apparently to make a distant object look larger 
and a near object look smaller. Elimination of 
phenomenal regression, therefore, reduces the 
apparent size of a far object, thus introducing a 
psychological factor antagonistic to the effect of 
magnification. So effective may this factor be„ 
that, for a telescope of low power (as x2), there 
may be no appreciable apparent magnification in 
ordinary use, although there is obvious reduction 
of apparent size if one looks through the wrong 
end. With higher powers, phenomenal magnifi¬ 
cation falls considerably short of retinal magni¬ 
fication for the same reason. The ordinary user 
may, therefore, find more satisfaction in the use 
of binoculars of relatively low power, since their 
wider field of view and the presence of distance 
cues through retinal disparation causes less elimina¬ 
tion of phenomenal regression and so fuller 
psychical advantage from the magnification of the 
retinal image. 

Another practical application of this principle is 
to be found in the projection of pictures. It has 
been said that the present television apparatus 
cannot be expected to give much satisfaction to 
the observer since the image is far too small— 
about four inches square. I have, however, several 
times measured the angle subtended by 4 fiinomn 
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screen when at a distance at which the picture 
wag quite as large as was necessary to appear life¬ 
like (to have gone much nearer would have made 
the screen look too big). Yet the side of the screen 
proved to be subtending an angle little more than 
half of that subtended by a square of four inch side 
if viewed from the ordinary distance for comfort¬ 
able observation of ten inohes. Obviously, there¬ 
fore, it is not a defect of retinal size that makes 
the television picture ineffective. Phenomenal 
regression, which helps the distant cinema picture 
to look large, makes the near television picture 
look too small. The stray light in a cinema theatre 
which makes it possible to see the screen as a 
definite object at a definite distance, is serviceable 
to effective reproduction both by increasing 


apparent size and by resisting the tendency to 
distortion for people sitting somewhat to one side 
of the screen. For the near television picture this 
definiteness of location is a disadvantage, and it 
may safely be guessed that the television picture 
would gain in effectiveness if it were viewed 
monocularly inside a box totally black inside, 
although a cinema picture would lose in effective¬ 
ness and apparent size by such a condition of 
viewing, 

1 Hertng, K., "GrundzUge dcr Lnhre vom LlchUlnn", IPO6. 

* Katz. D. ( "Dio Erscheinungswelsen dor Far ben", Leipzig, 1011, 

* KWiJer, W,, "A ub der Anthropoid mutation auf Tmeriffa" (2), 
Abh. fidn. l*reu»$. Abut. Witt., Phys^Math., 1015. 

4 Thou lew, H. H., "Phenomenal Regression to the 'Real’ Object" (1), 
BrU. J. 1931, 

* Thoulew, R. H.. "Individual Differences In Phenomenal Regres¬ 
sion", Brit . J. P$ych., 1032. 


Raman Spectra 

W HEN a transparent substance is illumin¬ 
ated, a small fraction of the light is always 
scattered at right angles to the direction of the 
beam without undergoing a change in frequency, 
a phenomenon which is known as ‘Rayleigh 
scattering*. In 1928, Sir C. V. Raman, who at 
the time was investigating the scattering of light 
by liquids, actually photographed the spectrum 
of the scattered li^ht for benzene and similar sub¬ 
stances when illuminated with a beam of mono¬ 
chromatic light, and found a number of new lines 
of low intensity, in addition to scattered light of 
unchanged wave-length (which represented nor¬ 
mal Rayleigh scattering by the liquid). These 
new lines in the spectrum differed in frequency 
from the monochromatic light used by amounts 
which were characteristic of the scattering liquid, 
but were independent of the actual frequency used 
to excite them. This phenomenon is known as 
the ‘Raman effect*, and the new lines ore termed 
the Raman lines of the substance, which we now 
know may be either a solid, a liquid, or a gas. 

The significance of Raman spectra in chemistry 
formed the subject of a discussion held by the 
Chemical Society on February 16, which was 
opened by Dr. J. J. Fox. The field is one which 
has expanded enormously since Raman's original 
investigations, and has yielded results of great 
value both to physios and to chemistry. In the 
resent article the chemists point of view has 
een stressed, both in describing the cause of the 
Raman effect, and also in reviewing some of its 
possible applications. 

The origin of the Raman effect is well illus¬ 
trated by regarding the light incident on the 
scattering medium as a ‘photon* of energy Av u 
where A is the Planck constant, and is the fre¬ 
quency of the light. This photon may be con¬ 
sidered as interacting with a molecule of the 
scattering substance, and as losing a part of its 
energy. As a result, the scattered light will have 
a lower energy Av t , and its spectrum will contain 
a new line offrequency v„ which will be one of the 
Raman lines of the scattering substance. An i 
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amount of energy A(v x —v t ) must have gone to 
increase the energy of vibration or rotation of the 
molecule with which the photon collided. We 
know that this is what has happened, because of 
the close correspondence between the Raman fre¬ 
quency displacements (vx—v g ) and the rotational 
and vibrational frequencies of molecules, as 
deduced from infra-red absorption spectra. It is 
also possible for v t to be greater than v,, if the 
photon can absorb energy from the molecule 
instead of imparting it. This ‘anti-Stokes' scatter¬ 
ing is less frequent than the normal Raman effect. 

It is important to distinguish between the 
Raman effect and fluorescence, which results 
from the absorption of light energy, followed by 
a re-emission of radiation of a lower frequency, 
characteristic of the absorbing substance. For 
the production of fluorescence the exciting fre¬ 
quency must be greater than a minimum threshold 
value, and the fluorescent radiation will be of a 
fixed frequency if this criterion is satisfied. 
Fluorescence is of relatively rare occurrence, and 
is perhaps best known for solutions of certain dyes: 
it is obtained with atoms or molecules, whereas 
the Raman effect is observed only with molecules. 

The correspondence between Raman frequencies 
and infra-red absorption spectra is well illustrated 
in the case of hydrogen chloride, whioh has an 
infra-red absorption band with its oentre at 3*46p. 
Wood found that hydrogen chloride has a Raman 
line with a frequency displacement of 2886 cm." 1 
(that is, 2886 wave numbers, this being a measure 
of the light frequency in terms of the number of 
waves per centimetre). This frequency corres¬ 
ponds with a wave displacement of 3-465p, which 
is in exact agreement with the position of the 
centre of the Infra-red absorption band. This 
result means that the Raman line in hydrogen 
chloride is due to the absorption of energy by the 
molecule, and its utilisation to increase the vibra¬ 
tional energy of the two atoms along the line 
joining them, without change in the rotational 
energy. Liquid hydrogen, on the other hand, 

| shows Raman displacements of 354 cm.'* and 
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588 cm/ 1 , and these two values agree closely with 
rotational frequencies of the hydrogen molecule, 
as deduped from the study of band spectra. In 
this case it is the rotational energy of the molecule 
which is increased. Non-polar molecules do not 
absorb light in the infra-red, but nevertheless, 
may show the Raman effect, whioh is of special 
use in such cases in calculating moments of inertia 
of the molecules ahd the distance between nuclei. 

The Raman effect is generally investigated by 
using the mercury arc as a light source, one or 
more of the stronger lines being isolated by the 
use of light filters. The substance to be examined 
is then illuminated as intensely as possible, and 
the light scattered at right angles to the direction 
of illumination is examined with a large aperture 
spectrograph. The amount of scattered light is 
generally extremely small, and exposures of up to 
fifty hours are often needed to obtain satisfactory 
photographs of its spectrum. Numerous special 
types of apparatus have been devised, as, for 
example, in the examination of liquefied gases by 
McLennan, or in the study of single crystals. 
Many substances have been examined in solution, 
as the Raman spectra of solvent and solute will 
generally be superposed. Temperature changes 
have little effect, unless the molecular weight 
changes with the temperature, in which case it 
may be possible to observe lines characteristic of 
the simple and of the more complex molecules 
(for example, sulphur and sulphur trioxide). The 
effect of the physical state is also small in most 
oases, liquid water, ice, and water in the form of 
water of crystallisation, for example, showing 
almost the same Raman spectra. 

From the large amount of experimental results 
already collected, it is possible to correlate cer¬ 
tain definite Raman displacements with the 
existence of a particular vibrating group in a 
number of different molecules. Thus a Raman 
frequency of about 2900 cm.' 1 is observed (among 
other lines) for a large number of organic mole¬ 
cules such as CH 4 , CH*OH, and C # H«, and lias 
been definitely associated with the vibration of 
a C—H linkage. Similarly, the O O linkage is 
characterised by a Raman displacement of 
1710*om/ 1 in all ketones, and of 1730 cm.' 1 in 
esters, whilst a double bond between two carbon 
atoms always gives rise to a frequency of about 
1600 cm. -1 . These frequencies undergo small 
but definite variations according to the nature 
of the rest of the molecule. Dr. Fox illus¬ 
trated this in the oase of the benzene fre¬ 
quency of 1600 cm.* 1 , whioh undergoes a gradual 
decrease in the chlorine derivatives as the molecule 
becomes heavier, as shown below : 
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This frequency has been attributed by Andrews 1 
to the stretching of double bonds in the Kekul6 
benzene model. The Raman frequency will, in 
general, be between 2600 cm. -1 and 4000 0 m,' 1 if 
the vibrating pair is of the type X--H, less than 


1200 om/ 1 for X -X, 1200—1800 cm.-* for X«=X, 
and 1800—2600 cm/ 1 for XsX. These facts 
enable us to decide the structure of gaseous car¬ 
bon monoxide, which has a Raman shift of 
2155 cm/ 1 , indicating a triple bond, and not a 
double bond of the ketone or ester type. A recent- 
communication to Nature directed attention to 
the Raman spectrum of nickel carbonyl, in whioh 
the triple bond frequency for the carbon—oxygen 
linkage was shown to persist/ Organic nitnlefc 
(R.C=N) and isonitriles (of the type RNsC) 
show Raman displacements of about 2250 cm/ 1 
and 2160cm/ 1 respectively, but hydrocyanic 
acid shows two frequencies at 2062 cm/ 1 and 
2094 cm/ 1 , the first of which may be attributed 
to a molecule HN=C and the second to the 
tautomeric form HC=N. The Raman spectrum 
of acetoacetic ester shows even more clearly the 
existence of the two tautomeric forms, since the 
ketone and the ester C — O frequencies (indicating 

O 

the formula CHsC.CH^COOCiH#), and also the 
C ^ C and the OH frequencies (indicating a 
OH 

formula CH..C-CH.COOC.H,) are observed. 

An interesting study of the ionisation of nitric 
acid has been made by Rao. s At a concentration 
of more than 65 per oent, the acid shows a Raman 
line at about 1300 cm/ 1 , due to the NO, group, 
which is also observed in nitrites, nitrobenzene, 
nitromethane, and similar compounds. Only on 
dilution is the lino at 1050 om/ 1 , which is character¬ 
istic of the NO, ion in solutions or in crystalline 
nitrates, observed. This would indicate that the 
strong acid has the formula NO,OH, a fact which 
harmonises with its nitrating action on organic 
compounds. Rao has claimed that the intensity 
of the line due to the NO* ion may be used as an 
approximate measure of the degree of ionisation 
of the acid. A Bimilar phenomenon is observed 
with sulphuric acid. The acid of strength above 
25 per cent shows a line at 1046 cm/ 1 , which is 
attributed to the (HSO*) ion, since it appears 
prominently in solutions of potassium hydrogen 
sulphate (KHS0 4 ). At concentrations less than 
25 per cent, a Raman line due to the (S0 4 ) # ion 
makes its appearance. It is observed in solutions 
of sulphates, irrespective of the cation, and also 
in crystalline sulphates. 

Dadieu and Kohlrausch have used the vibra¬ 
tional Raman frequencies, which may, in many 
oases, be associated with interatomic linkages in 
molecules, as a means of calculating the strength 
of binding of the two atoms. By treating the 
vibrating pair as a simple harmonic oscillator, it 
is possible, to calculate the restoring force per 
unit displacement. The amplitude of the oscil¬ 
lation may also be derived, the product of these 
two quantities measuring the binding foroe. As 
calculated by this method, the strength of single, 
double, and triple chemical bonds are in the 
ratio 1:2:3. It is possible to calculate absolute 
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values of the strength of linkage from the relative 
values, if some one absolute value is known (for 
example, for the C—H linkage in the benzene ring, a 
value of101,000 oal. per gram moleoulemay boused). 

The disoovery of the Raman effect is so reoent 
that it iB not surprising to find that theory has 
lagged behind experiment. Raman speotra may 
often be photographed with relative ease, but up 
to the present, the results have only been inter¬ 
preted fully in the ease of some of the simpler 
molecules, of which carbon tetraohloride may be 
taken as an example. Very careful examination 
of the Raman effect for substances of this type, and 
particularly, intensity and polarisation measure¬ 


ments for the individual Raman lines, makes it 
possible to determine all of the fundamental 
vibrations in the molecule. This problem beoomes 
more and more difficult as the molecule increases 
in complexity, but there can be little doubt that, 
in time, the subjeot will develop to a point where 
the chemist will be able to consider the molecule 
as a dynamic rather than a static system. In the 
meantime, we may anticipate that the accumu¬ 
lation of Raman spectrum data will continue, and 
that they will be applied to solve many problems 
of molecular constitution. 

1 Phv*. R*o., 36, 637; 1030. 

» NATtTOB, 180,1002, Dec. 81, 1932. 

• Proe. Hoy. Soe. t A, 187, 270; 1930. 


Obit 

Prof. Paolo Enriques 
AOLO ENRIQUES, who died on December 
26, had held the chair of zoology and com¬ 
parative anatomy at the University of Padua since 
1021, and waB the leader of Italian zoologists along 
the lines of genetic, physiological, and philosophical 
research. Bom at Leghorn on August 17, 1878, 
he pursued his university studies at Florence, 
Rome, and Bologna, devoting four years to 
medicine, in which he qualified at Gottingen, and 
two to natural soience, in which he took the 
doctor's degree at Bologna in 1901. In the following 
years he lectured at Florence on the philosophical 
approach to biology, at Sassari in medicine and 
later on comparative anatomy. While professor 
at Padua he also taught under the Faculty of 
Medicine in the Schools of Pharmacy and of Social 
Science, and for some years lectured on genetics 
applied to the breeding of silkworms at the Silk¬ 
worm Station of Brusegana. 

Besides a number of papers on various organs 
of Mollusca in their functional aspect, on repro¬ 
duction in Protozoa, on the nucleus of Radiolaria, 
and similar subjects, Prof. Enriques published 
several works of wider scope. That whioh shows 
most dearly his critical and constructive thought 
is “La Teoria Cellular©” (Bologna, 1911), in whioh 
he attempted a synthesis of modem biological 
problems. In “Eredita nelP uomo” (1922) he 
brought to bear on the subject his medical know¬ 
ledge of pathological characters, while in “Ripro- 
duzione dei Protozoi” (1922) he resumed the 
researches of himself and his pupils, which led to 
conclusions of fundamental importance, particu¬ 
larly regarding the biological cycle of the 
His “TYattato di Zoologia e^feAnatomia Ofim- 
parata” has been adopted iwphny Italian and 
some foreign universities. In a monograph on 
Mendel’S laws and chromosomes, Enriques sum¬ 
marised the researches of the previous fifty years, 
and deduced from them new laws. Adding to the 
v three classic laws of Mendel a fourth law of 
independent variability based on his study of 
variability in radiolarittn species, as well as various 
synthetic statements of the phenomena associated 
* with sex and sex-linked characters. In 1928 ho 
communi<»ted to the Istituto Veneto his “Teoria 
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della Ciclogenesi”, in which the difference between 
plants and animals was set on a new basis. 

In a recent series of six “Contributi alia Teoria 
dell' Evoluzione” Enriques urged that heredity 
and evolution are not irreconcilable facts but that 
the phenomena are explicable by his fourth law 
of heredity. Not many months ago there appeared 
the three volumes of Atti of the eleventh Inter¬ 
national Congress of Zoology, to editing which he 
had devoted all his energies; they contain 1,500 
pages and 38 plates. Herein are published sum¬ 
maries of some of his previous studies, as well as 
a proposed classification of Radiolaria. This last 
anticipates the classification to be followed in his 
monograph on the Radiolaria of the Gulf of 
Naples, a great work unfortunately left incom¬ 
plete. Other books now in press are a translation 
of “The Biological Basis of Human Nature” by 
Jennings, and “II problema della Vita” which 
purports to give in intelligible language a synthetio 
review of all the problems of biology considered 
in their manifold aspects—physical, chemical, 
morphological, and philosophical. 

The value of Enriques' work was widely reoog- 
nised : he presided over both the Unione Zoo- 
logica Italians and the Accademia Scientific^ 
Veneto-Trentino-Istriana from 1928 until 1930; 
he was honorary vice-president of the International 
Congress of Genetics at Ithaca, United States, and 
president of the International Zoological Congress 
at Padua in 1930. There one saw the magnificent 
Institute of Zoology that had just been completed 
under his direction, and there the representative 
of Great Britain had abundant opportunities of 
appreciating his powers of oratory, his clarity of 
exposition, his originality of thought, and, beyond 
these, his friendly hospitality, his goodness of heart, 
and his devotion to the highest ideals of science. 

The academic term was over ; Enriques had 
started in his motor-car for Naples to continue 
his researches on Radiolaria; he was alone on 
the road that led across the Campagna, when an 
accident overturned his car; he was pioked up 
and taken bock to Rome, where he lay in hospital 
for a week ; his recovery was looked for, but on 
Christmas Day, meningitis supervened, and he died 
on December 26. Thus all too early have Italy 
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and the world lost one who, to adapt his own 
words, exhibited “un temperamento passionale ehe 
si affigge in una idea grande e la persegue con 
ricerche o scoperte, o grandi o piccole'socondo le 
sue forzo, ma sompre avendo dinanzi la spiegaziono 
generale e profonda della natura”. F. A. B. 

Sir Daniel Morris, k.c.m.g. 

*JFhe death of Sir Daniel Morris, in his eighty- 
ninth year, brings to a close a long life devoted 
to the public service ; but it is his work for the 
Empire, as Imperial Commissioner of Agriculture 
in the West Indies, that will be kept especially 
in grateful remembrance. 

Except for the twelve years (1886 1898), when 
he was assistant director at Kew, under Sir 
William Thiselton-Dyer, Morris’s work and 
interests had lain overseas in the Colonies, and 
while he held the assistant-directorship he was 
seconded to undertake a special mission to the 
West Indies (1890-91), in connexion with the 
development of the fibre, sugar and banana 
industries in particular ; again, in 1895, he visited 
the Bahamas and the following year he was 
appointed expert adviser to the commissioners on 
agricultural and botanical questions, when the 
West Indian Royal Commission was sent out 
during Mr. Chamberlain’s fruitful time at the 
Colonial Office. His valuable services were very 
fittingly recognised by his appointment as Imperial 
Commissioner of Agriculture in 1898. During the 
ten years he occupied this important post, he 
enlisted the services of a staff of experts to teach 
and advise in the Leeward and Windward Islands, 
and was able to bring about co-operation between 
the various islands and develop their agricultural 
industries on sound lines. 

Among other valuable undertakings Morris’s 
personal introduction of Sea Island cotton to the 
Islands was a signal achievement; to him also 
is due the improvement of the sugar cane by 
hybridisation, and the extension of the cultivation 
of limes and Cacao and other tropical products. 
The inter-colonial agricultural conferences which 
he established have done much good work, mainly 
in bringing together the agricultural officers and 
planters in the Islands and so helping to co¬ 
ordinate and stimulate their efforts. 

Morris received the honour of the C.M.G., in 
1893 “in recognition of Scientific and Economic 
Servioes rendered to Her Majesty’s Colonies”, and 
in 1903 he was advanced to K.C.M.G. 

Before Morris went to Kew in 1886, he spent 
two years in Ceylon (1877-79), working on the 
coffee .disease as assistant to Dr. Thwaites, and 
from there he was promoted to be director of 
Public Gardens and Plantations, Jamaica, a post 
he held for seven years. While holding this post 
he visited British Honduras, in 1882, and St. 
Helena in 1883. His report on the economic 
possibilities of St. Helena is a valuable document 
which, had it been followed up in practioe, would 
have been of great benefit to the island. 
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While at Kew, Morris was treasurer of the Royal 
Horticultural Society froth 1888 until 1891, and 
took an active part in the affairs of the Society 
at a critical time. He was enrolled a Victoria 
medallist of the Society and for many years was 
one of the vice-presidents. 

Since his retirement Sir Daniel Morris was, until 
his health began to fail, an active member of the 
governing bodies of the Imperial Institutes of 
Entomology and Mycology, and of the John Tunes 
Horticultural Institution. In Bournemouth, where 
he settled on his return home from the West 
Indies, he quickly entered into the scientific life 
of the community, and the present flourishing con¬ 
dition of the Bournemouth Natural Science Society 
is largely due to his keen and stimulating interest. 

Morris’s published papers deal mainly with 
botanical or agricultural matters of economic 
importance and are valuable works of reference. 
Very possibly much of the good work he was able 
to carry out was due to his skill as a speaker, for 
he was a lecturer as well as a writer of unusual 
ability. Lady Morris, who was his able ally for more 
than fifty-two years, died in January of last year. 

Dr. John R. Freeman 

From Earthquake Notes for December 193$, 
issued by the Eastern Section of the Seismological 
Society of America, we learn of the death of Dr. 
John R. Freeman on October 6, 1932. 

Dr. Freeman was consulting engineer to several 
important engineering concerns in the United 
States. He was president of the American Society 
of Mechanical Engineers in 1904 and of the Society 
of Civil Engineers in 1921. He did much work in 
connexion with water engineering and fire pro¬ 
tection. Dr. Freeman studied earthquakes from 
the engineer’s point of view. His principal works 
are his detailed study of the Melfi (Italy) earth¬ 
quake of July 23, 1930, and his great book on 
“Earthquake Damage and Earthquake Insurance”, 
published last year, in whioh he made valuable 
contributions to the problem of earthquake in¬ 
surance in the United States. 


We regret to announce the following deaths : 

Prof. T. Alexander, formerly professor of 
engineering at Trinity College, Dublin, on February 
17, aged eighty-five years. 

Lord Lovat, K.T., G.C.V.O., K.C.M.G., formerly 
chairman of the Forestry Commission, who has 
done much work in connexion with the develop¬ 
ment of forestry throughout the British Empire, 
on February 18, aged sixty-one years. 

Dr. A. D. Risteen, director of technical research 
in the Travelers Insurance Co., known for his work, 
on industrial technology and safety, on December^ 
30, aged sixty-six years. 

Dr. John Watts, of the old Chemistry Depart¬ 
ment of the University of Oxford, author of 
memoirs on the industrial uses of tannins, on 
February 9, aged eighty-nine years. * 
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News a 

Christ’s Hospital and Samuel Pepys 
Reference was made in the artiole on Pepys in 
Nature of February 18 to his association with the 
Royal Mathematical School of Christ's Hospital, and 
the circumstances attending tho foundation of the 
School are worth recalling. The project for a naval 
seminary, communicated to Charles II for his 
approval, was backed, in the first instance, by Sir 
Robert Clayton, Sir Jonas Moore, and Sir Christo¬ 
pher Wren ; afterwards they were materially assisted 
by Pepys. Sir Jonas Moore was Surveyor General of 
tho Ordnance and he solicited the favour of the Duke 
of York, then Lord High Admiral. A royal charter 
was granted and the School was opened in 1673 for 
forty boys. Little was done, however, by King 
Charles towards its maintenance, and the foundation 
suffered many vicissitudes. Pepys offered various 
objections from time to time to what he deemed 
inefficient methods of administration and teaching, 
and when, in 1698, ho was appointed vice-president, 
he turned his attention to the re-mod el ling of the 
Mathematical School. The following is an extract 
from a letter of Pepys to the governors, dated May 4, 
1694 :—. . when, in tho yoare 1676 a shipp of 
tho King's (with another of certain private adven¬ 
turers) design'd upon an Expedition for Discovery 
of a passage by the N.E. to China ; wheroin his then 
majesty had reason to expect many unusual occur¬ 
rences, and therefore fit for a Child of this Foundation 
to sharo in the first advantage of: He was pleased 
to communicate his pleasure in it to the Hospital. In 
which, provision was made for tho child’s being not 
only well instructed in his service during the voyage 
. . . but returned at the end of it; as he accordingly 
was, and by us afterwards bound apprentice to a 
.Merchant Man, Bartholomew Clement, Master of the 
Ffortune, tradeing to Virginia”. In April 1699, 
Pepys was presented with the freedom of the City of 
London “in acknowledgment of the great 2 eal and 
concern for the interest of Christ's Hospital which he 
hath manifested on all occasions”. 

The Marquis of Worcester at Vauxhall 
Among those pioneers of the use of steam for 
pumping who have found a place in engineering 
history is Edward Somerset, second Marquis of 
Worcester (1601-67), whose life wAs written in 1866 
by the civil engineer, Henry Dircks (1806-73). The 
Marquis lived in troubled times but all his life was 
interested in mechanics, and in 1663 published his 
‘'Century of Inventions”, containing notes in vague 
and mysterious language on inventions to be tried 
and perfected. Quite early in life, with the German 
master mechanic, Caspar Kaltoff, he became con- 
* nected with the Ordnance Factory founded by 
Charles J at Vauxhall and on this site later in life 
he proposed to found a college for training artisans, 
and erected his famous ‘water commanding engine’, 
which attracted considerable attention. The interest 
surrounding the projects and achievements of the 
Maquis led Mr. W. H. Thorpe to attempt to deter- 
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mine the exact site of tho works at Vauxhall, and in 
a paper read to the Newcomen Society on February 16, 
he gave an account of his researches and their results. 
The position of the property was, he said, indicated 
by a petition dated 1666 presented to Charles II by 
the Marquis, and the details of the property are 
described in a report made by the Surveyor General 
to the Duchy of Cornwall. Further evidence was 
obtained from Rocque’s large-scale “Survey of 
London” made in 1739-46, For a description of the 
apparatus for pumping erected at Vauxhall, we are 
indebted to two foreigners who h&w it, but neither of 
them refers to the use of steam. One of the notes in 
the “Century”, however, refers to “an admirable and 
most forcible way to drive up water by fire”, and it 
is this that gives the Marquis of Worcester his place 
among pioneers of tho steam engine. 

Industry and Electrical Research 

The twelfth annual report of the British Electrical 
and Allied Industries Association (E.R.A.) presented 
at the annual luncheon on February 16 is satis¬ 
factory and interesting. A period of depression 
in commerce often means greater activity in 
development. The report shows that there aro 
seventy-seven committees actively engaged in 
advising and directing research on problems 
of urgent importance to industry. An inci¬ 
dental advantage is the benefit that accrues to 
individuals who share in tho constant exchange of 
views which takes place at these specialist committee 
meetings. At the start/, the organisation was almost 
entirely based on the sections of the industry con¬ 
nected with manufacturing. Its activities have now 
widened very much and there are very few electro¬ 
technical problems outside its sphere. The Associa¬ 
tion was never designed to relievo manufacturing 
works of the necessity of solving their own specific 
problems. The report proves that many of tho 
subjects considered interest several branches of the 
industry. The financial statement shows that the 
main contributions, so far^as money is concerned, 
now come from the electric supply companies, railway 
groups, etc. Although tho actual income for last 
year was greater than the preceding year, yet the 
Association has adopted a conservative policy, main¬ 
taining its organisation intact, expediting the com¬ 
pletion of researches and advancing the plans for 
new work. Many members of the permanent staff 
have been engaged solely in scientific investigations 
and the reports they have published have been useful 
to tho industry. 

Material progress has been made during the year 
towards ascertaining the real properties of dielectrics, 
as distinct from empirical measurements of their 
behaviour under given conditions. Numerous com¬ 
mercial problems are under investigation, as, for 
example, the study of radio condensers in oo-operatkm 
with the British Broadcasting Porporation. Improved 
efficiencies in steam generating plant have been 
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effected mainly by a better knowledge of the proper- 
ties of steam and studies on the creep of metals. 
Important conclusions have been arrived at by 
researches on wind pressure on overhead lines, 
heating of buried cables and cables in ducts, the 
armouring of cables and methods of efficient earthing. 
The,work done on the design and use of concrete 
poles may lead the Electricity Commissioners to 
reconsider the present stringent regulations relating 
to their use. Important advances have boon made 
in new typos of switches to break largo currents at 
high voltages. Wo are now abreast of the work done 
in competing countries and in some directions we 
are in advance. Thanks to experimental research 
and advanced mathematical calculations, the problem 
of the interference caused by power circuits on com¬ 
munication circuits can now be regarded as solved. 
Good progress has been made in the study of problems 
of importance in railway enginooring. The printed 
schedule of hoodings under which the railway 
researches are being conducted now runs to twenty 
pages. 

Training the University Graduate 

In the annual report presented by the Vice- 
Chancellor, Sir Charles Grunt Robertson, to the 
court of governors of the University of Birmingham 
on February 23 comment is made on the increase 
in the number of students in spite of the general 
depression. It is pointed out that on the Continent. 
the universities are greatly congested, the at tendon ces 
being, paradoxically, greater the greater the 
depression. The chief increase is in the faculty of 
medicine. The Vice-Chancellor raises the question 
whether the universities are doing all that they might 
or ought to do to meet the requirements of the 
rapidly changing social conditions. For example : 
“if the Universities are providing, and will have to 
provide to an increasing extont, direct training for 
careers, not contemplated twenty years ago, and 
those careers require a special technique, the essential 
problem is as to whether that technique can be 
taught , or whether the true function of the University 
lies in preparing for the most rapid acquisition of 
tho technique elaewhoi* and as a post -grad uate 
business, ‘Technocracy’ is tho latest American gift, 
and we may fear the United States -especially as 
a giver -but do we not need as a nation, outside 
the Universities but definitely correlated to them, 
a series of ‘schools’ which will do for the University 
graduate, who has not been like the engineer 
technologically trained, what the Hospital does for 
the medical graduate who becomes, for a strictly 
limited period, a House Physician and a House 
Surgeon ? Do we not also need a mucli closer con¬ 
nexion between the big Technical Colleges and Schools 
and the Universities l” In referring to the report 
of the Joint Standing Committee on Research, the 
Vice-Chancellor gives his opinion that “the Com¬ 
mittee ought to be in a position to supf>ort a plan 
of research conducted by a Department as a whole 
on definite lines and for a definite purpose and 
extending over a defined period”. The only obstacle 
to such a policy is of course the financial one. 


Specialist Posts in Industrial Management 
An article by Dr. W. H. Coates in the January # 
number of the Journal of Careers reviews the develop¬ 
ments in industry which have led to the creation 
of specialised posts in industrial management. These 
developments are the outcome of the changed con¬ 
ditions of industry and the heavier demands upon 
human qualities in management which are made by 
the growth of the scale of industrial enterprise anti 
organisation. Where formerly several men tilled one 
function in several small businesses, there are now 
several men each specialising in one function in large- 
scale business. Those specialised activities can be 
broadly classified aw they are concerned with pro¬ 
duction, sales or administration. We thus have the 
new key positions such as planning and production 
manager, transport manager, sales manager, secretary, 
personnel manager, labour officer, purchasing officer, 
etc. Specialisatioil in fchis way, concentration of 
Tosourch, thought, and practice within a limited field, 
is steadily leading to more efficient management, to 
fuller kn owl edge and to new ideas, and affords also 
a way of applying the scientific method to an increas¬ 
ing extent to the problems of administrative and 
executive control. Dr. Coates visualises alike a large 
field in which scientific methods have to be applied 
with an accuracy, patience and persistence com¬ 
parable with those applied in the fields of physical 
science, and a field of human co-operation which 
makes large demands upon team work if the problems 
of large-scale industrial management are to be 
solved. Given such conditions, Dr. Coates wees no 
limits to successful management implicit in the size 
of 1 the undertaking, and is confident that there is no 
lack of young men who are capable of tackling the 
present and future problems of large-scale manage¬ 
ment. 

Fat in Estivating Animals 

It is a matter of common knowledge that many 
hibernating animals, in cold climates, survivo their 
long and Enforced fast by accumulating fat within 
the body, or immediately under the skin. It is by 
no means so generally realised that a precisely 
similar accumulation is made by many animals living 
in hot climates, which must also fast, in a state of 
Aestivation, until food is again procurable. A good 
opportunity of making observations on some 
activating types has just been furnished by the birth 
at the Gardens of the Zoological Society of London 
of four ‘fat-wand-mice’ (Steatomys) and four ‘fat-tailed 
gerbils* (Pachyurus). For this curious adjustment 
has now apparently become fixed, since even in 
captivity the fat is still stored, though its need has 
disappeared. But there seem to be no records as to 
whether the amount of fat formed is less in captive 
animals, which have no need to fast, and at what* 
stage in the growth of the young animal it begins to 
make its appearance. There seem to be no pos*iirf£ i 
means of discovering why, in these two types, livifig < 
under precisely similar conditions, one should form a 
deposit of fat over the greater part of the body* 
while in the other it should accumulate in the lower 
part of the back arid tail. ‘ * 
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Candles and Candlemaking 

The science and art of illumination are nothing 
if not progressive and the displacement of the 
candle, emblem of humble domesticity and spiritual 
occasions, by other forms of light is but one of the 
inevitable consequences of modern progress. Candle 
manufacture is casually regarded as a minor industry 
to-day, but such is actually not the fact as Mr. 
David Allan showed in his paper on this subject 
before the Institution of Petroleum Technologists on 
February 14. The candle has had a firm place in 
history and religion since ancient times. Its sim¬ 
plicity of construction and self-contained character 
have commended it for use in diverse circumstances 
where soft and easy illumination have been required. 
Essentially a oylinder of fat or wax enveloping a 
fibrous core or wick, caRt in various shapes and 
sizes, its form has varied but little throughout the 
ages. Attention latterly has been paid chiefly to 
efficiency and cheapening of methods of manufacture, 
while a measure of artistic; evolution is discernible 
in the shapeliness of form and. decorative effects 
achieved in the modem product. The candle industry, 
in so far as it relates to manufacturing process, is 
a comparatively straightforward matter, but the 
technology behind it is by no means so simple. The 
author has done good service, not only by presenting 
a comprehensive account of the subject, but also in 
describing the essential technology. While tho petro¬ 
leum industry cannot claim the candle as entirely 
its own product, the paper shows clearly that this 
article of commerce is by no means one of minor 
importance, and the link between hydrocarbon oils 
and saponifiable fats and waxes is once again well 
illustrated by itR technical study and description. 

Safety of Life from Fire 

A useful lecture given by Col. 0. Simonds at the 
Royal Society of Arts on “Safety of Life from Fire” 
is published in the Society's Journal for January 20. 
The figures givon prove that the fire risk to indi¬ 
viduals is not large, but as the risk oan be almost 
eliminated by a fow simple common-sense rules, it 
is advisable that they be taught in schools. Tho 
best way of doing this is by showing films illustrating 
the principal dangers and the methods of avoiding 
them. The dangers to life arise mainly from the 
products of the fire, namely, smoke and hot gases. 
During a fire, it is a safe rule never to open a door 
if a fire is raging the other side. If it is necessary, 
and the door opens towards you, one hand should 
be placed on the handle and the other shoulder high 
on the door. The door oan then be opened safely 
about three inches, the opener being protected from 
the smoke and gases and ho see something of tho 
surroundings. If necessary, the door can be shut 
quite easily. To go through smoke one should crawl 
on the hands and knees keeping the mouth as close 
to the floor as possible. When coming down a stair¬ 
case through fire or smoke one should keep as close 
to the wall as possible and if it is necessary to crawl, 
come down feet first. A person whose clothes are on 
fire should never be allowed to remain standing for 


a moment. Fatalities nearly always arise from the 
shook of burning about the face and head. If they 
should start to run they should be tripped up and 
rolled on tho floor in a coat or a blanket if possible. 
Tho now tannic acid treatment for bums has proved 
very successful, as shown by Dr. Philip H. Mitchiner 
in his Hunterian lecture delivered before the Royal 
College of Surgeons on February 1 {Lane,et t Feb. 4, 
p. 233). Tho results of its use show a very decided 
percentage drop in the number of fatal cases. People 
should be warned about the dangers of cleaning with 
petrol as the number of fatalities duo to this cause 
is increasing. 

Ultra-Short-Wave Radio Research 

Two papers, communicated by the General Electric 
Co.'s research laboratories at Wembley, were read 
to tho Radio Soction of the Institution of Electrical 
Engineers on January 4 by Mr. E. C. 8. Megaw. 
The first paper gives a critical summary of the 
existing knowledge of electronic oscillations. The 
methods of their production arc outlined and their 
applications to radio communication are described. 
Using these oscillators and parabolic reflectors, 
Beauvais obtained in 1930 a maximum range of 
telegraphic transmission of about 25 miles from the 
top of the Eiffel Tower. In tho Dover-Calais demon¬ 
strations of the International Telegraph and Tele¬ 
phone Laboratories (March 31, 1931) duplex tele¬ 
phony was achieved over a similar distance. In the 
second paper, possible methods of utilising mag¬ 
netrons to generate short-wave oscillations are 
indicated and the more important of the results 
obtained by previous workers are described. Experi¬ 
mental investigations were undertaken to discover 
the relations between electron and dynatron types of 
oscillation. For electronic oscillations it was found 
that the experimental results are entirely in agree¬ 
ment with theory in those cases where it is applicable. 
The investigation of the simple dynatron oscillations 
showod that tho static characteristics exhibited a 
nogativo resistance effect. During oscillations it was 
found that tho anode current may exceed the original 
total omission curront. This is considered to be due 
to tho bombardment of the filaments by electrons 
which return to it with considerable velocity. The 
shortest wave-length obtained by moans of dynatron 
oscillations was about thirty centimetros. At this 
wave-length tho power attainable was about a tenth 
of a watt. It is concluded that for wave-lengths 
less than about fifty centimetres electronic oscillations 
give the greatest output. 

Mortality from Whooping Cough 

In a paper read at a meeting of tho Royal Statistical 
Society on February 21, Dr. Bradford Hill pointed 
out that, in modem times, mortality from whooping 
oough in England and Wales has shown a remarkable 
decline, the death rate in the years 1921-30 being 
only one-third of that reoorded in 1861-70. In spite 
of this improvement it remains a very important 
cause of child mortality. In 1921-30 it was responsible 
in England and Wales for no leas than 44,000 deaths, 
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or nearly 1 per cent of the total mortality of the 
population. The mortality falls mainly upon the 
first two years of life, while, in 1921-30, more than 
90 per cent of the deaths wore concentrated on the 
first five years, a ratio which was equally true at 
the end of the eighteenth century. In view of this 
concentration upon very young children, steps to 
control it aro earnestly to be desired. One of the 
most curious anomalies of whooping-cough mortality, 
which has long been recognised, is the consistently 
heavier mortality of female children. Various 
attempts have been made in the past to ox plain tliin, 
for example, in terms of the sex differences in the 
formation and development of the larynx, sex 
differences in sensitiveness of the nervous system, 
but none of the hypotheses so far put forward seems, 
on careful examination, to be adequate. 

Another curious feature of the mortality of 
infants from whooping cough is the lower death 
ratos of illegitimate infants, when compared with 
the legitimate, in the first three months of life, while 
at the same age lower death rates are found in urban 
districts when compared with rural. An abnormal 
characteristic of the epidemiology of the disease, that 
has existed for at least throe quarters of a century, 
is the increasing proportion of early deaths with 
decreasing urbanisation. This feature of the disease 
is not shown by measles. The latter acts according 
to ‘expectation’, namely, the more the ‘overcrowding* 
the earlier tho liability to attack and death. Yet 
whooping-cough statistics for England and Wales 
suggest the reverse. The relative importance to-day 
of whooping cough as a cause of widespread sickness 
and death is perhaps still under rated, and further 
Bteps to combat it arc required, 

British Claims in the Antarctic 

By an Order in Council dated February 7 and 
published in tho London Gazette, of Eobruary 14, a 
sector of the antarctic comprising an extent of one 
hundred and fifteen degrees of longitude and covering 
more than a quarter of the antarctic continent has 
been placed under tho authority of the Common¬ 
wealth of Australia. The Time# reports the order 
as stating that “that part of the territory in 
Antarctic Seas which comprises all the islands and 
territories other than Ad^lie Land situated south of 
the 60th degree of South Latitude and lying between 
160° E. and 46° E. is territory over which His 
Majesty has sovereign rights”. The order comes into 
force when the necessary legislation has been passed 
by the Commonwealth Parliament. Ad&io Land was 
claimed by Franco in 1924 but its boundaries were 
not defined. The new territory adjoins the Ross 
Dependency of New Zealand on the oast and extends 
from Oates Land through King George, Wilkes, 
Banzare, Knox, Queen Mary, Wilhelm, and Mac- 
Robertson Lands to Enderby Land, beyond which 
Norwegian discoveries link it to Coats Land. The 
coasts of most of the territory wore discovered by 
British, including Australian, and American explorers. 
The glaciated interior is unknown. No one name is 


in use for the whole of the area. The only com¬ 
mercial value of the coasts is for whaling. 

The Shrimp Industry of Leigh-on-Sea 

Unpkr this title Mr. A. Laurence Wells has written 
a long and comprehensive account of this once 
important industry of the Thames Estuary (Southend 
Standard, Doc. 29, 1932, Jan. 6 and 12, 1933),' 
Unfortunately, shrimping at Leigh has steadily 
dwindled since the beginning of this century. From 
six boats in 1832, the numbers rose to a hundred 
in 1850 and two hundred in 1875, dropping from 
1905 to tho present time, when there are only sixteen 
shrimpers among the forty boats engaged in fishing 
activities. These records of a vanishing industry are 
well worth preserving and Mr. Wells with the help 
of the manuscript notes now safely preserved in the 
Southend Museum made by the late Dr. James 
Murio gives us a most interesting survey both 
historical and biological. The term ‘shrimp’ embraces 
several-species which are all described and differen¬ 
tiated. Thus from this district wo have the common 
‘brown shrimp 1 , the original shrimp of commerce, at 
first the only kind fished ; the ‘banded shrimp*, the 
‘yellow shrimp’ and the ‘channelled shrimp*. Besides 
these true shrimps there is the ‘pink shrimp* which, 
though not a prawn, is prawn-like, and four species 
of real prawns. Finally, there is Nika edulis , the 
so-called ‘Risso’s shrimp’ which, although rather 
rare, is very good to eat . Each of these has its own 
individual habitat. Their life-histories are different 
and tho fisherman knows a great deal about them 
which is not known to the general naturalist. There 
is much valuable information in this sorics of articles 
which all interested would do well to study. 

Aquaria 

The importance of observing the hydrogen ion con¬ 
centration in tho aquarium is now fully recognised. 
Both the Aquarist and Pond Keeper of January - 
February 1933, and the Aquarium Review of Decem¬ 
ber 1932, include articles on this subject (“PH 
Values, Their Meaning and their Significance to the 
Aquarist”, by J. F. Corrigan. “The Aquarium and 
pH” by L. C. Mandeville). The same number of 
the Aquarist contains notes from the Brighton 
Aquarium by the Curator, Mr. George W. Weller, 
and notes from the Zoological Society's aquarium 
by the Director, Mr. E. G. Boulenger. In the Brighton 
Aquarium there are now living one hundred and 
twenty herrings ; also an angler, Lophius piscatorius^ 
which is very difficult to keep alive and one of the 
most voracious of all fishes, Mr. Lester L. Swift 
gives a very interesting account of the American 
tropical fishes belonging to the genus Mollieneeia , 
and how to keep and rear them. These fishes are 
viviparous but somewhat difficult and irregular in 
breeding in captivity. They require much vegetable 
food as well as animal, and a certain kind of slimy 
alga, known as ‘frog-spit’, is apparently essential to 
the raising of healthy broods. A female may have 
2-10 young every few days for a month or she may 
have a litter once a year or once a month for several 
months in succession. 
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Journal of Chemical Physics 

The first number of the new American Journal 
of Chemical Physics , which is published by the 
American Institute of Physics and has an editorial 
board comprising the leading American chemists and 
physicists, contains a number of important papers. 
In a brief editorial introduction, Prof. H. C. Urey, 
the managing editor, states that the journal caters 
for an increasing number Of investigators who are 
working on subjects on the border-line between 
physios and chemistry, who have a broad knowledge 
of both sciences and are using methods of investiga¬ 
tion which belong neither to classical chemistry nor 
to traditional physics. The papers in the new journal, 
which has an attractive format and is well printed 
in double-column pages, include contributions by 
Langmuir on an extension of the phase rule for 
adsorption, by Dobye on the mass of electrolytic 
ions, by 0. N. Lewis on the chemical bond, by 
Harkins and Jackson on a spectroscopic study of 
the decomposition and synthesis of organic com¬ 
pounds by electrical discharges, by Pauling on 
helium molecule ions, and several other important 
communications on physics and physical chemistry. 
It is clear that a high standard has been set in the 
new journal, and although the multiplicity of 
chemical and physico-chemical journals, especially in 
Germany and the United States, presents a serious 
economic problem to scientific institutions, the 
Journal of Chemical Physics should be welcomed as 
an‘authoritative medium for the publication of work 
which is interesting both to chemists and physicists. 

World Petroleum Congress 

A World Potroleum Congress, organised by the 
Institution of Petroleum Technologists, is to bo held 
in London on July 19-25. Membership is open to 
all persons connected with, and interested in, the 
petroleum industry, at a nominal fee of 10s. It is 
proposed to hold the sessions of the Congress at the 
Imperial College of Science and Technology, South 
Kensington , and the scope of activities on this occa¬ 
sion includes the reading of various technical papers, 
a private view of the International Oil Industry’s 
Exhibition, exhibition of films illustrating the 
petroleum industry and sundry social arrangements. 
Foreign delegates from all important oil-producing 
countries are being invited and the Congress will 
offer an excellent opportunity for the interchange of 
ideas, both technical and economical. Broadly 
speaking, the technical programme will embrace four 
main sections of the industry, geological, engineering, 
refining and chemical, and standardisation. From the 
preliminary announcements available, it would seem 
that this Congress, by its purpose and very wide 
appeal, will be one of the most important inter¬ 
national functions affecting the petroleum industry 
whioh has been held for many years, and it is a 
matter of gratification that, on this occasion, it has 
both a British sponsorship and setting. 

Atoms# Molecules and the Atmosphere 

Foe his presidential address before the Royal 
Meteorological Society, on February 15, Prof. 


S. Chapman took as his subject, “Atoms, Molecules 
and the Atmosphere”. While the molecular constitu¬ 
tion of air can be ignored in considering most 
meteorological problems of the lower atmosphere, it 
is of great importance for the phenomena of the upper 
atmosphere. The remarkable advances made in recent 
years in our knowledge of the intimate constitution 
of matter bear closely on many problems of upper- 
atmospheric physics. For this reason a broad 
summary of modem views on atomic and molecular 
structure was given, bearing on their states of 
excitation, ionisation, and dissociation, on the 
spectra that they emit, and on the effects of impacts 
between particles of various kinds, electrons, atoms, 
molecules and ions. Brief mention was made of some 
atmospheric phenomena in which such considera¬ 
tions are of importance—the spectra of the aurora, 
and of absorption bands produced by oxygen, ozone, 
and water ; the dissociation of oxygen in the upper 
atmosphere ; and the ionisation of the upper air. 

Gypsy Art in Russia 

After a period of eclipse following the revolution, 
the characteristic music of the Russian Gypsies has 
been revived on lines, it is claimed, more in accord¬ 
ance with its distinctive racial peculiarities than 
were the Russianised music and singing of the town 
Gypsies popular under the Tsarist regime. According 
to an account by M. A. Barannikov (J. Gypsy Lore 
Soc ., ser. 3, vol. 13, pts. 3-4) of Russian gypsy singers 
of to-day, the Ethnographical Department of the 
Russian Museum, Leningrad, has formed a gypsy 
choir selected from both town and nomad Gypsies, 
of which the repertoire includes all types of gypsy 
music from the traditional songs of the nomads— 
in the original form in which they had never been 
sung by the choirs of town Gypsies—to the Tsigane 
settings of modem music. Performances have been 
given in the State Theatre of the Ethnographical 
Department, of which the object is the preservation, 
study and presentation of the folk dances, songs and 
music of the various races under Soviet rule, such 
as, for example, the peoples of the Caucasus and the 
Ukraine and even, on occasion, of Turkestan. A 
similar gypsy studio is now attached to the State 
Theatre of Moscow. 

Progress of Birth Control 

The second annual report, for 1931-32, of the 
National Birth Control Association has been issued 
by the Committee. The work of the Association has 
proceeded vigorously and has been stimulated by the 
general economic distress in Great Britain. Speakers 
on the subject of birth control have been supplied 
for meetings of various organisations. The Birth 
Control Investigation Committee is incorporated with 
the Association and investigations on spermaticides, 
contraceptive appliances, and statistics of birth 
control have been pursued. Local authorities to the 
number of 47 have decided to provide birth control 
advioe within the terms of the Ministry of Health 
Circular No. 1209. of 1931. Terms of membership of 
the Association may be obtained from the Secretary, 
26 Eocleston Street, London, S.W.l. 
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Greenkeepwg Research 

The Golf Green Research Station at St. Ives, 
Bingley, continues its investigations into problems 
connected with the management of lawns. Vol. 2, 
No. 7 of its journal has recently appeared, and con¬ 
tains articles on “The Management of Golfing Turf 
on. Heavy Soil” by G. Samuels, “Mole Draining of 
Golf Courses on Heavy Land” by R. B. Dawson, 
“Compos ts and Fertilisers in Rela ti on to G reen - 
keeping” by T. W. Evans, “A Groenkeeper'e Guide to 
the Grasses” by I. G. Lewis, and “Common Weeds of 
Turf” by R. B. Dawson. The Station has already 
made outstanding contributions to our knowledge of 
the ecology of the grasses which are usod for lawns. 
Mr. R. B. Dawson and Dr. T. W. Evans have revo¬ 
lutionised our methods of manuring lawns, both of 
golf greens and garden and are substituting scientific 
knowledge for the ‘rule of thumb* methods or the 
absence of methods, of the past. The journal may be 
obtained from the St. Ives Research Station, Bingley, 
Yorks., price 2a. 0 d. per number. 

Announcements 

Sir Robert Hadfteld lias been elected an 
honorary member of the Academy of Sciences of the 
U.S.8.R. in recognition of his work for metallurgy. 
Tho Soviet Ambassador in London, Mr. I. Maisky, 
is giving a luncheon in honour of the occasion on 
February 28. 

Mr. Kenneth Hkadlam-Morley has been ap¬ 
pointed secretary of the Iron and Steel Institute in 
succession to Mr. G. C. Lloyd, who will retire shortly. 
Mr. HeadlarmMorley was educated at Eton and 
Oxford, where he was a scholar at New College. 
He joined the staff of Messrs. Dorman Long and Co. 
Ltd. in 1925 ; after a technical training in thoir iron 
and steel works at Middlesbrough ho has boon 
occupied in their Secretarial, Managing Director's 
and By-Products Departments, and is well acquaint¬ 
ed with the iron and steel industry of wostorn 
Europe. 

At tho annual general meeting of tho Quekett 
Microscopical Club, held at 11, Chandos Street, 
Cavondish Square, W.l, on February 14, the follow¬ 
ing officers were elected : President : Mr. J. Milton 
Offord ; Vice-Presidents : Mr. J. Wilson, Mr. C. D. 
Soar, Mr. J. Ramsbottom, Mr. E. A. Robins ; Treas¬ 
urer : Mr. C. H. Bestow ; Secretary : Mr. W. S. 
Warton ; Reporter: Mr. A. Morloy-Jonos ; Librarian; 
Mr. C. H. Caffyn; Curator : Mr. C. J. Sidwell; 
Editor : Mr. W. S. Warton ; New M either a of Com¬ 
mittee : Messrs. D. Bryce, W. J. Ireland, E. K. Max¬ 
well, and E. C. Reeve. 

A course of six lectures on the design of photo¬ 
graphic objectives will be given by Dr. W. D. Wright 
on Tuesdays and Thursdays commencing on Fobruory 
28, at the Imperial College of Science and Technology, 
South Kensington, S.W.7. Further particulars can 
be obtained from the Registrar of the College. 


Mr. V. J. P. de Blooq van Kutfkler, director 
of the Zuider Zee Works, will deliver an illustrated 
lecture, in aid of King Edward's Hospital Fund for 
London, on March 3, describing the way in which 
the reclamation of the Zuider Zee has been carried 
out under his supervision. The lecture will be at 
5.30, at Drapers' Hall, Throgmorton Street, E.C.2. 
Admission will bo by ticket obtainable either 
from the Secretary, King Edward's Hospital Fund 
for London, 7, Walbrook, E.C.4 ; or from Messrs. 
Alfred Hays, Ltd., 74, Comhill, E.C.2 ; 26, Old Bond 
Street, W.l ; and 62, Strand, W.C.2 but not at the 
doors. 

We have received from tho Association of British 
Chemical Manufacturers and from the British 
Chemical Plant Manufacturers' Association, both of 
106 Piccadilly, London, W.l, two publications 
entitled “British Chemicals 1933” and “Official 
Directory of Members 1933”, respectively. These 
give the names and addresses of firms from whom 
various chemicals and types of plant are obtainable. 
The book on British chemicals is printed in several 
European languages. Copies may be obtained on 
application to the Association at the above 
address. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned:—An 
assistant at the Building Research Station, Garstou— 
The Secretary^, Department of Scientific and Industrial 
Research, 16, Old Queen Street, Westminster, S.W.l 
(Fob. 28). A head of the School of Photography at 
tho Polytechnic, Regent Street, London, W.l—The 
Diroctor of Education (March 3). A teacher of 
engineering subjects and a teacher of mathematics 
at. the Acton Technical College—H. M. Walton, 
Education Offices (H.), 10, Great George Street, 
London, S.W.l (March 6). Two agricultural 
inspectors for the Department of Agriculture for 
Scotland The Establishment Officer, Department 
of Agriculture for Scotland, Queen Street, Edinburgh 
(March 6). A research assistant in mental 
deficiency at the Royal Eastern Counties’ Institu¬ 
tion, Colchester—The Medical Superintendent, 
Royal Institution, Colchester (March 11). An 
assistant lecturer in geography at the University of 
Manchester - The Registrar (March 15). A Chaning 
Wills professor of geology at the University of 
Bristol- The Registrar (March 16). Three proba¬ 
tionary assistant engineers in the Post Office Engineer¬ 
ing Department—Tho Secretary, Civil Service Com¬ 
mission, Burlington Gardens, W.l (March 16). A 
lecturer in geology at the University of Durham 
(Durham Division)- The Head of the Department 
of Science (March 20). A lecturer in medicine at 
the University of Aberdeen—The Secretary (March 
21). A scientific assistant at the Imperial Bureau 
of Plant Genetics, School of Agriculture, Cambridge 
“The Director (March 30). Assistant examiners 
in tho Patent Office—The Secretary, Civil Service 
Commission, Burlington Gardens, London, W.l 
(June 1). 





NATURE 


273 


February 25, 1933 


Letters to the Editor 

[The Editor does not hokl himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return f nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Rubber Research 

Many toulmologista other than those dingily 
interested in rubber manufacture will have read with 
feelings of profound misgiving the loading article in 
Nature of February 11. The closing down of the 
Rubber Research Laboratory at Croydon and the 
dispersal of its fine library—one of the most com¬ 
plete special technical collections in Europe—would 
be nothing short of a catastrophe. For this is no 
moribund institution, but an active and extremely 
useful organisation discharging efficiently those duties 
and fulfilling those aims for which the industrial 
research associations wore called into being. 

Referring to the penultimate paragraph of the 
article, in which allusion is made to the benefits and 
obligations conferred upon industries by protection, 
it is only fair to state that the rubber manufacturing 
industry as a whole realises the benefits of co-opera¬ 
tive research and accepts its obligations to maintain 
itself in a state of efficiency. It is therefore prepared 
to support the levy scheme os embodied in the 
- Rubber Industry Bill, which it regards as the only 
workable scheme for securing the financial support 
necessary for the continuance of the Rubber Research 
Association. The fact that the Research Association 
numbers amongst its members no loss than 86 rubber 
firms, including some of the largest in the country, 
affords ample evidence of the attitude of the majority 
of the industry in regard to the levy scheme and the 
Rubber Industry Bill. Yet, despite this preponder¬ 
ance of favourable opinion, the fact that the measure 
has perforce to be introduced into the House of 
Commons os a private member’s Bill, apparently 
places it at the mercy of a minority opposition. 
Surely, in these circumstances, the efforts of the 
majority deserve the support not only of the Govern¬ 
ment, but also of all who have at heart the industrial 
progress of the future. 

Regarding the volume and the character of the 
work which the Research Association has accom¬ 
plished during the past thirteen years, I can speak 
with some knowledge. As chief chemist to a firm 
which has supported the Association throughout and 
as one well acquainted with its various activities, I 
can testify, as can many others in similar positions, 
to the very great practical value and usefulness of 
the many investigations which have been undertaken, 
and the results which have been obtained; Concern¬ 
ing the library aide, it would be almost impossible 
to over-rate the value of the services rendered by 
the Association in the systematic collection, Co- 
Ordination and distribution of an enormous amount 
of scientific and technical information, 

A study of the numerous research reports, in 
Which tiie results of investigations have been pub- 
, lished, affords ample evidence o£ the necessity for 
a separate organisation for the investigation of the 
common and fundamental problems of an industry. 
However well a firm makes provision for the scientific 
control of its own factory, it can seldom afford the 
,>i'time, staff or equipment required for the adequate 


study of these problems. From the point of view 
of economy also it is advisable that unnecessary 
repetition and overlapping should be avoided so far 
as possible and this can be ensured only by co-opera¬ 
tion. 

Attempts have been made in certain quarters to 
decry the value of the work of the Association but, 
so far as I am aware, no such attempts have been 
made by those who have studied, even superficially, 
the reports of the work done and results attained. 
Non-members, not having had this opportunity, can 
scarcely be considered competent to criticise on these 
grounds. To the minority who are opposing the 
Rubber Industry Bill, one would like to put the 
question : Have you any constructive suggestions 
as to what shall take the place of the organisation 
to which you object ? It may be taken for granted 
that the objection is to co-operative research in 
principle. 

What will be the effect if this opposition is success¬ 
ful in wrecking or unduly delaying the Bill ? This 
Rubber Research Association, with its valuable plant 
and specially trained staff, its undeniable record of 
accomplishment, its library and its groat potentialities 
for future service, will cease to exist. To the rubber 
industry this will be an irreparable loss, but it will 
have a far greater significance than that. It will 
be another blow, and possibly a knock-out blow, to 
the national movement for co-operative industrial 
research in connexion with which the Government 
itself has expended more than a million pounds. 

Should the Bill pass to the statute book, however, 
the occasion may well mark the beginning of a now 
era for industrial research in which every industry 
will be able, without external assistance, to maintain 
and control a research organisation for investigating 
its own particular problems and for making contact, 
when necessary, with the similar organisations in 
other industries. 

S. S. Pickles 

(Chief Chemist). 

George Spencer, Moulton and Co., Ltd., 

Bradford -on - Avon, 

Wiltshire. 

Feb. 14. 


Hexuronic (Ascorbic) Add as the Antiscorbutic Factor, 
and its Chemical Determination 

Although it is known that specimens of hexuronic 
acid (since renamed ascorbic acid) possess anti¬ 
scorbutic properties, it has remained to show whether 
this activity was an inherent property of the pure 
substanoe itself or ascribable to some associated 
impurity. Experiments to test the point have been 
carried out in this laboratory, as a result of which 
a very extensive and constant correlation has been 
established between vitamin C activity and hexuronic 
acid. Little doubt can therefore remain as to the 
identity of the two substances. 

Our evidence may be summarised as follows:— 
(1) In preliminary work it was shown that the anti¬ 
scorbutic activities of several natural sources ran 
approximately proportional to the amounts of 
hexuronio acid recoverable from them : thus supra¬ 
renal cortex (ox), not hitherto recognised as an anti¬ 
scorbutic, had three times the potency of orange 
juice. (2) Specimens of hexuronic acid from different 
sources (suprarenal; paprika) were then assayed, 
and were found to have identical antiscorbutic 
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activity. (3) Hexuronio acid after various repuriflca- 
tion processes maintained its original activity. (4) 
Hie hexuronio acid contents of numerous natural 
sources were then determined chemically (by the 
method described below) and were found to account 
precisely for their known antiscorbutic activities. 
(5) In the case of several materials it was also possible 
to estimate the hexuronic acid content by intensity 
of absorption at 265 m^ (carried out by W. J. Dann), 
and this result was in further agreement with the 
biological or chemical tests. (6) The destruction of 
hexuronio acid by heat and aeration as measured 
chemically was found to proceed at a rate pimilar 
to that of vitamin C activity. (7) In the guinea pig 
the antiscorbutic activity of the suprarenal (or liver) 
was lost with the development of scurvy and this 
coincided with the disappearance of hexuronic acid. 
(8) With other species, the rat or dog, which are 
able to synthosise their own vitamin when none is 
provided in the diet, the antiscorbutic activity and 
the hexuronio acid both remain unaffected. 

A rapid micro-chemical method has been devised 
for estimating the hexuronic acid content of foods, 
involving preliminary extraction with trichloracetic 
acid and titration against the oxidation-reduction 
indicator, 2, 6-dichlorophenolindophenol in acid 
solution. Certain naturally occurring reducing 
reagents, which were found to react when the reducing 
capacity of foodstuffs was determined according to 
the Tillmans technique in more neutral solution, did 
not interfere by this method (special precautions, 
however, being necessary in the presence of adrena¬ 
line). Sensitivity is about l'part in 30 ; an amount 
of vitamin C represented by 0 03 c.c. of orange 
juice suffices for an accurate assay ; and the deter¬ 
mination requires only a few minutes to carry out. 
Results coincide with those obtained biologically. 
Values below are expressed as the ‘minimal protective 
day dose* for guinea pig (figures in brackets being 
the determined or reputed values as measured 
biologically) : 

Cabbage 0*9 (1); watercress 1*3 (1); lemon juice 
1 *5, 1 *5 (1 -5); orange juice, several types 1 *2, 1 *5, 
1-9 (1*6); grape fruit juice 1-4, 1*5 (1*5-2); pine¬ 
apple juice 3 (2-3); imported tomato, juice of 4-3 
(3-6); banana 6 (5-10); potato 6 (6-10); rhubarb 
15 (12); carrots 32 (10-35); grapes 30 or above 
(> 20, 40); imported peach, juice of > 80 (-). 

Horse-radish 0*6 (-). 

Apples:—Bramley’s seedling, cortex 5*5 (3-5), 
pool 1*2 (1); Newton, cortex 17 (10), peel 3*7 (3); 
Blenheim orange, cortex 29, peel 2*7 ; Edward VII, 
cortex 63 (> 20), peel 7*5 (2 ?); Cox’s orange, 
cortex 56 (> 20), peel 10 (-). 

Ox suprarenal cortex 0*5 (0*6); ox liver 1*3 
(< 3); cows’ milk 47 (20-60); “Ostermalt” 3*3 (-). 

The exact antiscorbutic activity of hexuronic acid 
has been determined by several alternative methods 
(curative, tooth structure and preventive): 1 *0 o.c. 
orange juice ~ 0*5 ± 0*15 ragm. hexuronic acid (or 
best values ** 0*6 ragm.). We recommend its 
adoption as an international standard. 

T. W. Bxboh. 

Leslie J. Harris. 

S. N. Ray. 

Nutritional Laboratory, 

Cambridge. 

Fob. 10. 
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The conclusion having been reached that vitamin 
C is identical with hexuronio acid, it becomes of 
obvious importance in the first place to see how this 
can bo reoonoiled with Zilva’s contention 1 that 
there is a lack of parallelism between antiscorbutic 
activity and reducing oapaoity—one of the most 
characteristic properties of hexuronic aoid. Fig. 1 
summarises all the data given by Zilva, mean values 
for antiscorbutic potencies being plotted at each 
level of reducing capacity. Bearing in mind 



the unavoidable variation in biological response 
between individual experimental animals, it becomes 
evident that Zilva's data, once they are analysed 
in this way, appear in fact to afford good evidence 
of a close quantitative relation between reducing 
capacity and antiscorbutic activity in lemon juice 
fractions, and therefore are not at variance with 
the hypothesis that hexuronic acid and vitamin C 
are identical. 

Biochemical Laboratory, W. J. Dank. 

Cambridge. 

Feb. 10. 

1 Zilva, Biorhxm. J., 26, 1624 ; 1032. 


Constitution of Vitamin C 
In our first communication 1 we proposed the 
formulation of vitamin C as a furone- or cyclopentane- 
derivative. In consideration of further investigations 
which wo have made, we now consider the furane 
type of structure (i and ii) well established. This 
conclusion rests upon the following observations ; 
neither the dimethylvitamin nor the di(nitrobenzoyl)- 
dimethy I vitamin (iii) contains a carbonyl group. The 
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double bond in (iii), which does not react with bromine 
or with permanganate, is attacked by ozone to give 
a neutral product, melting point 162°, which does 
not react with ketone reagents. Its composition is 
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C t H40^(OCB l ) t (OCOC v H«NO|)«. (Mol* wt. in cam¬ 
phor and in benzene.) 

Since no reduction in the size of the molecule has 
occurred* the double bond must exist in a ring. 
Further, since neither carbonyl nor free carboxyl 
groups are produced* both the carbon atoms associated 
with the double bond must be attached to ether- 
linked oxygen atoms. The ozonis&tion product is 
thus formulated as (iv), as the methyl ester of a 
trihydroxybutyric acid, in which two of the hydroxyl 
groups are ost Drifted with p-nitrobenzoic acid and the 
third with oxalic acid monomethylester. 

° CH 

3 

0 NC,H CO C — C H -0— C*— C^-OCH, 

2 O A 2 3 

fiv) 

In agreement with this, five equivalents of alkali ore 
used in its hydrolysis. The oxalic acid so produced 
was collected as calcium oxalate and after re-solution 
titrated with permanganate. The trihydroxybutyrio 
acid is optically active, but its examination is not 
yet completed. The powerful reducing properties of 
the vitamin are related to the H-atom, attached to 
the Ci—atom* which may be readily oxidised to 
hydroxyl. Its replacement by CH„ in the enol-form 
(ii), gives rise in the case of the dimethylvitamin, to a 
substance stable to oxidising agents. Since the 
oxidation product is a furanose derivative* its groat 
reactivity is understandable. Besides the structure (i) 
(and ii), tho structure (v), with its corresponding 
enol-form* may also be possible. In consideration, 
however, of the observations of Cox, Hirst and 
Reynolds 1 (production of d -threonic acid by per¬ 
manganate oxidation; formation of furfurol) the 
formula (v) is excluded (it would yield erythronic acid, 
since the vitamin gives a monoaoetone derivative). 
Since we have examined tho constitution by the 
mildest chemical methods* secondary changes in this 
most reactive moleculo are excluded. A detailed 
communication will appear elsewhere*. 

Fbitz Michtekl. 

Kubt Kraft. 

Allgemeines Chemisches Universit&tslaboratorium, 
Gtittingen. 

Jan. 20. 
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1 Iftt communication, tfaturwii*., fll, S3 ; 1033. 

1 Nawkb, ISO, 88tt, Dec. 10, 1033. 

* The aubatenoe of ttifs letter wu communicated to the Gottingen 
Chemical Society on JamiAry fc*. 


A Carotene Derivative giving with Antimony Tri¬ 
chloride an Absorption Band at 610-630 mu* 
Carotene and vitamin A share with a variety of 
polyene substances the property of giving a blue 
solution wi$h antimony trichloride in chloroform. 
Spectroscopioal research shows that carotene gives a 
specific absorption band with a maximum at 683 - 
1500 mjx, whereas vitamin A gives a maximum absorp¬ 
tion band at 606-620 mp with the antimony tri¬ 
chloride reagent. 

It ia very probable that carotene is converted into 
vitamin A in the body. Until now* it has not been 
possible, to obtain this reaction in vitro by purely 
chemical treatment. 


Recently we have obtained a carotene derivative 
with an absorption band at 610-630 with the 
Carr and Price reagent. 150 mgra. of carotene (from 
oarrots) is boiled under a reflux condenser for 15 
minutes with a mixture of 100 c.c. of acetone and 
1 c.c. of hydriodic acid (sp.gr. 1-7). After cooling to 
room temperature, 150 c.c. of petroleum ether is 
added and the acetone washed away with water. 
The petroleum ether solution is vigorously shaken 
up for some time with a Htrong sodium thiosulphate 
solution. With antimony trichloride in chloroform 
(with addition of one droj) of acetic acid anhydride) a 
blue colour develops with absorption down to 640 mjx. 

The petroleum ether solution, to which is added 
20 c.c. of 1 per cent sulphuric acid, is shaken up with 
small quantities of a dilute (1 per cent) sodium 
nitrite solution, testing from time to time with the 
antimony trichloride reagent. A strong absorption 
band at 610-630 mpL appears. A product with 
maximum absorption is approximately reached when 
the colour of the petroleum ether solution has nearly 
disappeared. 

Too much sodium nitrite causes a redder Carr and 
Price reaction, whereas the absorption at 610-630 mjjL 
decreases. 

The substance, although a derivative of carotene 
and giving the same absorption band as vitamin A, 
was foimd to be devoid of growth -promoting activity ; 
small quantities of indol and the inhibitor of cod 
liver oil caused inhibition of tho absorption band. 

M. van Eekkuecn. 

A. Emmerie. 

Laboratory of Hygione, 

University, Utrecht. 

Jan. 30. 


Induction by Coagulated Organisers in the Chick 
Embryo 

In a series of short communications* Bautzmann* 
Holtfretcr, Spemann and Mangold 1 have recently 
reported the results of experiments in which they 
attempted to obtain typical organiser reactions (that 
is, the induction of a neural plate in the presumptive 
epidermis in Triton ) by organisers which had been 
killed. Marx* had previously demonstrated that 
inductions could be performed by organisers 
which had been narcotised by trichlorbutyl alcohol 
to such an extent that they degenerated and were 
absorbed* while Spemann* had obtained inductions 
by organisers which had been crushed, but not by 
those which had been frozen or dried. 

Holtfreter has been by far the most successful of 
the newer workers; he reports large and typical 
inductions by organisers dried at 60°C., or heated to 
100°C.* or frozen, acting upon either isolated pieces 
of presumptive epidermis or on the same tissue in 
its normal plaoe in the embryo. Bautzmann describes 
two structures* induced by organisers whioh had been 
heated to*about 60°C** which he is inclined to interpret, 
now that the possibility has been proved by Holt¬ 
freter* as atypical induced neural plates. Spemann 
has obtained one induction by an organiser killed 
in 06 per oent alcohol, and Mangold reports some 
doubtful oases which raise the possibility that the 
inducing agent can diffuse into agar blocks. 

Since Ootober 1931 I have been attempting to 
obtain inductions by dead organisers in the chick 
embryo, the * organisers being killed either by heat 
or by aoetone. But it was usually foimd that the 
dead implanted substance became enveloped' by 
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mesenchyme or endoderm cells from the host, and 
was thus insulated, as it were, from the hoat ectoderm, 
so that no mductional effect was obtained or could 
be expected. The insulation is least efficient in the 
comparatively mesoderm-free region near the head, 
but in this situation there is great danger of an induced 
neural plate becoming incorporated into the host’s 
neural plate and therefore indistinguishable. Two i 
fairly clear inductions have, however, been obtained 
in this region. In both cases the graft consisted of 
the anterior part of a chick primitive streak, and 
was coagulated by being placed, as dry as possible, 
in a thin-wallod gloss tube which was then dipped 
in rapidly boiling water for about 30 seconds. j 


I.n.p. H.p.p. 



oo. Imp. I.n. H.n. 


FlQ.l. Koction through posterior part of Induction. 

I.n.p., Induced neural plate; f I.n.p., hoBt neural 
plate ; l.n., Induced notochord : H.n. t host notochord; 
oo. imp., coagulated Implant. 

This treatment left the tissue in a hard, almost 
homy condition : sections show that it has been 
completely coagulated, and not merely rendered 
necrotic. In one case the induced neural plate is 
united throughout its length with the host plate ; 
the combined structure is very asymmetrical and in 
its folding shows clear indications that it consists 
of two parallel plates which have united laterally. 
In the second, and mom diagrammatic case, the 
induced plate is again united with the host plate in 
the anterior region, but farther posteriorly, at the 
level of the hind-brain, it is quite separate and is 
accompanied by an induced notochord (Fig. 1). The 
presence of the induced notochord shows that we 
are not dealing, as Spemann concluded for the 
amphibian experiments, merely with the “Umschlag 
von pmsumptiver Epidermis in Modullarsubstanz”, 
but on the contrary, that the embryonic axes induced 
in this way may include several, perhaps all, of the 
axial organs : in fact, that the induced axis has its 
own “individuation field” 4 . From Holtfroter’s account 
one would have thought that the same was true in 
the Amphibia. 

Although it is perhaps not difficult to imagine the 
mere presence of a new individuation field being 
induced by a dead organiser, it is much more difficult 
to believe that dead material could determine the 
regional character of the induoed field : and in the 
specimen described it probably has not done so. 
Ibis is suggested by the fact that the induoed 
notochord extends exactly as far towards the anterior 
os the host notochord, indicating that the induced 
axis owes its regional structure to the host. I have 
recently 4 argued that in normal inductions by living 
organisers the regional structure of the induced field 
is determined by the host and the graft working 
together. It would be very interesting to observe 
the regional character of neural plates induced by 
dead organisers near the edge of the area peiluoida, 


where the host's influence is very small and can be 
overcome by that of a living graft; but as yet all 
dead grafts in such situations have become enveloped 
by cells from the endoderm. 

C. H. Waddington. 

Strangeways Research Laboratory 
and Laboratory of Experimental Zoology, 

Cambridge. 

Jan. 24. 

1 UuuUmann, H., Holtfreter, Jolt., tipemann, If., Man gold, O., 
Natunotisenschaften, 51, 071 ; 1032. 

1 Marx, A., Arch. Entu\'*n*ch., ISA, 333 ; 1931, 
a Hpnuaiin. H., Verb. Zool. 0*9,, 1031. 

4 Waddlugton, <J. H,. Arch. Entw.-mech. (In prewi), 


Life-History of the Fowl Tapeworm, Davainea 
proglottina 

In 1888-92, Grass! and Rovelli 1 fed onohospheres 
of Davainea proglottina to the slugs Lirnax cinereus , 
Agriolimax agreatis and Lirnax flavua and were able 
in less than twenty days to obtain cysticerooids 
which when fed to hens developed into D . proglottina. 
In spite of theso experiments, the authors did not 
exclude the possibility of direct infection, since they 
considered that these intermediate hosts were not 
present in sufficient numbers to account for the very 
heavy infection of the poultry in Rovellasca where 
they worked. Railliet and Luoet 1 attempted to 
establish direot infection and failed, but they con¬ 
sidered that other slugs, in addition to those used 
by Grassi and Rovelli, could serve as intermediate 
hosts. 

In Great Britain, Meggitt 8 attempted to repeat the 
experiments and fed onchospheres to the following 
slugs : Avion atsr, Arion hortensis , Avion circum- 
scriptus and Agriolimax agreatis. After intervals of 
1(1-35 days the slugs were killed and examined but 
no cysticerooids were obtained. Meggitt did not 
consider the experiments conclusive since he ex¬ 
perienced considerable difficulty in keeping the slugs 
alive in the laboratory. Later, Joyeux 4 in Franoe 
and Biseet 5 in England again failed to establish 
Agriglimax agreatis as an intermediate host. In the 
United States, however, Chandler*, by feeding pro- 
glottids to two specimens of Agriolimax agreatts and 
one of Lirnax flavua was able to obtain cysticerooids, 
and later Myma Jones 7 successfully infected four 
species of terrestrial snails which are not indigenous * 
to Great Britain. 

Only one slug, Agriolimax ogres tie, was used by all 
the authors and from their observations it was found 
to serve as an intermediate host in Italy and tbs 
United States but. not in Franoe and England. In 
view of this discrepancy, I proceeded in October 
1932 to reinvestigate the fife-history with relation to 
this slug and I have been able to obtain cystioercoids 
experimentally. Wetzel*, who has apparently been 
working for some time on similar lines in Germany, 
has recently published an extensive paper on the lire* 
history of D. proglottina, and I can confirm his observ¬ 
ations on the active migration of the onohospheres * 
through the wall of the alimentary canal of the slug 
and the-subsequent development of the oyetioeirooids 
in the body cavity or digestive ghtiid. 

In view of the failure of previous experiments in 
Great Britain, a brief account of the teohniijue 
adopted may be of interest. As I was unable to; 
breed slugs in the laboratory during the autumn, 
some two hundred slugs were collected ; half of 
them were examined and found to be free' from 
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infection, The remainder were used in equal numbers 
for controls <and experiments. They were kept in 
batches of 10 in Petri dishes (4*5 in. in diameter) 
lined with damp filter paper. Although the slugs will 
feed on a variety of vegetable foods, in- order to 
eliminate all possibility of outside infection, they 
were fed on the foliage cut from wheat grown on 
moist flannel in the laboratory. The Petri dishes 
were deemed, and the filter paper and food were 
replaced daily. 

• Active ripe proglottids of D. proglottina were 
obtained from the duodenum immediately after an 
infected hen was killed. The proglottids were washed 
rapidly in tap water and then placed on the filter 
paper in the Petri dishes containing the experimental 
slugs. The slugs ato the proglottids with avidity and 
the process could be watched under a binocular dis¬ 
secting microscope. Some of the slugs were kept at 
a room temperature of 16° C. and others were placed 
in the incubator at 24° C. At tho former temperature 
cysticercoids developed in 21-22 days and at the 
latter in 12-13 days. By killing and examining some 
of the experimental slugs at varying intervals, the 
route of infection was established and all stages of 
the development up to and including the cysticer- 
ooida were obtained. At the conclusion of the experi¬ 
ments the control slugs were examined and found to 
be uninfected. 

It does not follow that Agriolimax agrestis is the 
only intermediate host in Great Britain, and further 
experiments will probably confirm Wetzel's observa¬ 
tions that in addition to this form and IAmax flavus, 
the young stages of Avion hortcrisis, Avion circurn- 
scripius, Avion intermedins , and Cepea netnovalis may 
serve as intermediate hosts. 

F. J. Brown. 

Moltano Institute, 

University of Cambridge. 

Jan* 28. 

> Z. Bakter. I. Oriff., 8, 1888 and 6 ; 1889 ; Jtti Ate. Catania , 4 ; 
1892. 

■ Bull. Soc. Zool, Franc* ; 1892. 

» PararUobw. 8 : 1910. 

• Bull. biol. Franc* H Bdff., Huppl. 2 ; 1920. 

1928. 

• Tran*. Amer. Micro. 8 <k„ 48 ; 1923. 

'J. Paraiitol., 16; 1929. 

• Arch. TicrtmlkwuU, 88 , Hoft 0 ; 1932. 


Pkytophthora megasperma causing Pink Rot 
of the Potato 

During the course of an investigation into the 
occurrence and distribution of pink rot of the potato 
in Northern Ireland* a species of Pkytophthora other 
than F* erylhroseptica, the normal cause of the disease 
in the field* was isolated from tubers involved in an 
outbreak of the disease at Culnafay, County Antrim. 
Numerous isolations made between 1028 and 1932 
from diseased tubers occurring in the same field at 
Oulnafay have proved to be F, erylhroseptica, the 
species referred to having been obtained on one 
ocoosion only. The isolation was made in January, 
1930* A series of inoculation experiments has shown 
that: this species causes a tuber rot of the potato indis* 
tinguishable from that caused by F. erylhroseptica. 
The isolation was found to differ from F. erythro- 
smAica mainly by the production of a preponderance 
of paragynous antheridia and in the large size of its 
oospores. We are grateful to Mr, Ashby of the 
Mycological Institute who has identified 
if aa F, msgasperma Dreohsler. 


P. megasperma . was first recorded by Dreohsler in 
1931 as causing a crown rot of hollyhocks in the 
United States 1 and it would appear that this is the 
first record of its occurrence outside the United 
State.?. Although a number of species of Pkytophthora 
will cause pink rot of tho potato under conditions 
obtaining in the laboratory yet, in Northern Ireland, 
no species other than P. erylhroseptica, to which must 
now be added P. megasperma , has been found as the 
cause of the disease in tho field. 

H. Cairns. 

A. B. Mubkktt, 

Tho Queon’s University, 

Belfast. 

Jan. 17. 

1 Ureohalcr, Washington Acad. Sci., 21, 513-520 ; 1931. 


Snails and Changes in Sea-Level 

In Nature of April 7, 1923, p. 464, I directed 
attention to the great changes in sea-level assumed 
by'some geologists to have occurred during Pleisto¬ 
cene times. Reference was made to the small I, de 
Cima, close to Porto Santo, in the Madeira group. 
This islet has a very distinct species of snail, in 
great abundance, and if tho postulated changes in 
soa-lovel actually occurred, it is hard to understand 
why the wnail did not reaoh the main island, or, at 
another time, perhaps perish beneath the waves. 

There has recently boon published a still more 
striking example of a snail fauna on a small island, 
distinct from tliat on the adjacent larger island. 
Dr. A. Wefcrnore and Mr. F. C. Lincoln in 1931 
visited Beata Island, which lies about six miles off 
Beota Point, the southern end of the island of Haiti. 
Beata Island is connected with Haiti by a submarine 
bank, on which there is 12-18 ft. of water. It is 
about four and a half miles long, and four wide. 
The U.8. Pilot gives an elevation of 330 ft. for 
Beata, but Wetmoro and Lincoln estimated it to be 
about 76 -100 ft. The island is of limestone, and 
much eroded. 

A collection of land snails from Beata Island was 
submitted to Dr. P. Bartsch, of the U.S. National 
Museum, with the following astonishing result: 
Chondropoma : two new species, one representing a 
new subgenus ; LucideUa : one new species ; Eutro - 
chatella : two new species ; Ceratodiscus : one new 
speoies ; CepoUs : two new species and a new sub¬ 
species; Piagioptycha: one new species; Thysano- 
phora: two new species; Urocoptis: one new 
speoies ; BrachypodeUa : one new species ; Macro - 
ceramus: one new species; Varicella: one new 
speoies. 

Thus the whole snail fauna is apparently peculiar 
to this small island, separated from the main island 
of Haiti by a channel said to be as shallow as 18 ft. 
Here is certainly a problem for the geologists. 

T. D. A. Cockerell. 

University of Colorado, + 

Boulder* Colorado. 

Jan. 20. ■ 

Amplification of the Ionisation Produced by 
Radioactive Sources 

Various devices have boen described for employing 
thermionic valves to'measure small current. In most 
of these, the necessary sensitivity is only obtained 
hy using very sensitive galvanometers in the anode 
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circuit of the amplifying valve* which magnify all 
irregularities due to faulty filament and anode 
batteries, as well as ‘zero oreep* effects due to leakage 
or accumulation of wall charges. Compensation for 
anode battery fluctuations can be eliminated by 
the ‘valve bridge* method, but such an arrangement, 
whilst considerably complicating the circuits, only 
partly removes the causes of unsteadiness, so that a 
comparatively low limit of sensitivity is attainable, 
under steady conditions. 

The electrometer valve, which has a grid filament 
resistance of the order 10 la ohms, provides a method 
of measuring ionisation effects, which seems superior 
to other valve methods so far described, and com¬ 
pares very favourably with the ordinary standard 
electrometer methods up to a sensitivity correspond¬ 
ing to 500 divisions per volt. 



The circuit is shown in Fig. 1. A high resistance leak 
R of the order 10 1# ohms is placed in the grid-filament 
circuit, and the ionisation current c flows through 
this leak to earth, thereby prod ucing a steady 
potential cR volts across the grid, and a variation of 
mcR microamp. in the steady anode current of the 
valve. The normal anode current, when the key K 
is open, is balanced by the shunt circuit QZ t The 
mutual conductance m of the valve (G.E.C. type) is 
about 60 microamp. per volt, when the grid bias is 
-4 volts. Using a galvanometer of 10 divisions per 
microampere, a single division of the scale corresponds, 
therefore, to an ionisation current variation of 
2 X 10 16 arnp. This sensitivity can obviously be 
increased by using a still higher resistance leak. 

Several tests have been mode on the ordinary 
laboratory ionisation experiments and perfectly 
steady conditions have been obtained over long 
periods of working. The apparatus has been con¬ 
structed in a small tin-lined box, fitted with an 
eboni te panel in which the anode and filament 
resistances were mounted. To ensure good insulation, 
the grid lead is broughj out through a sulphur plug, 
and a vessel containing phosphorus pentoxide is 
placed within the box to keep the glass surface of the 
valve and leak as dry as possible. 

No disturbance from external electromagnetic 
effects have been encountered, although tests were 
made when X-ray installations were in operation 
within the building, and the zero keeps perfectly 
steady over long periods. Since the anode voltage 
required is low (6 volts), large capacity cells can be 
used to minimise fluctuations in normal anode 


current. The high resistance leaks are best made 
from xylol -aloohol mixtures contained in narrow 
sealed tubes, and embedded in paraffin wax to 
improve external insulation. A potentiometer oan 
be inserted as shown, if a null method of measure¬ 
ment is required. 

In a recent test on the rate of decay of thorium, 
a galvanometer of sensitivity 100 divisions per 
microampere was employed, the sensitivity of the 
instrument being thereby increased ten-fold. A 
tendency for ‘zero-creep* was observed. This is rapid 
when the potentials are first applied to tho valve, 
but gradually decreases and becomes very slow (about 
1 mm. per minute) after some time. This creep 
would appear to be due to leakage or accumulation 
of wall charges on the surfaoe of the valve. 

The application 6f tho method to the X-ray 
spectrometer is now under investigation. Careful 
screening of the ionisation chamber and loads are 
necessary in this case, to avoid electromagnetic 
disturbances. 

I am very much indebted to Prof. W. L. Bragg, 
who has given me every facility for this work. 

J. A. C. Tkbgan. 

Physical Laboratory, 

University, 

Manchester. 

Jan. 2. 


Chemical and Biological Effects of Ultra-Sonic 
Radiation 

ULTBA-somo radiation (frequency 723,000/sec;) 
was produced by means of a quartz plate 
(35 mm. x 35 mm. x 4 mm.). 

The effect of this radiation on Ehrlich's carcinoma 
has been studied by B. G6zsi and found to have no 
speoifio effect on this tumour. The chemioal action of 
this radiation has been studied by A. Szalay. The 
ultra-sonic radiation decomposes cane sugar into 
mono-saccharides but was found to have no effect 
on salioyl-phenyleeter, diphenylether, sucoinimid, 
methylal and the benzophenondiphonylacetal of 
Bruckner. It is not impossible that waves of a higher 
energy content might attack also suoh compounds 
and ultra-sonic radiation might furnish in the end 
a method for the measurement of the strength of 
chemical links. 

Highly polymerised compounds suoh as starch, 
gum arabic and gelatine are easily dopolymerised by 
the radiation employed, as judged by the rapidly 
falling viscosity. In the case of starch this result 
was supported by the iodine reaction which changed 
from blue to the red characteristic for dextrins. 
Taking into account the very limited effect of the 
radiation employed on simpler compounds, it seems 
probable that the observed depolymerisation was not 
due to the breaking up of chemical links in the 
stricter sense. It is hoped that ultra-sonio radiation 
might contribute to the knowledge of the highly 
polymerised state and to the meaning of molecular 
weight of highly polymerised substances. 

For lack of funds our investigation has been 
broken off. 

A. SZBNT-GYdROYl, 

Institute of Medical Chemistry, 

University Szeged, 

Hungary. 

Jan. 23. 
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Research Items 


Hindu Metal Images. Dr. F. H. Gravely and Mr. 
T. N. Ramaohandran of the Madras Government 
Museum have compiled an illustrated catalogue of 
the South Indian Hindu metal images in the Museum 
collections (Bull., N.S., General Section, vol. 1, pt. 2). 
The Museum has acquired a particularly fine col¬ 
lection of these images, especially during the last 
thirty years, mostly from treasure trove. All are 
religious in purpose and are intended to remind 
worshippers of the divine. Each must conform to a 
pattern, laid down by tradition and prescribed in the 
craftman’s handbook, which is regarded as a canon 
of divine origin. Hindu sculptors form a special 
caste. In these metal figures the emblems of the 
deities, especially the bow, arrow, mace, spear, and 
flowers that are prescribed to be held in the hands 
are often inserted separately, the images being cast 
with the hands in the holding position. Most images 
have more than one pair of arms. Of the three 
principal deities, Brahma has four faces and two 
pains of hands, of which the upper right holds a 
rosary and the left a vessel with a spout. Vishnu 
carries a discus in the right, and a conch in the left 
of, usually, the upper pair of hands. Siva the destroyer 
is generally worshipped as a phallus in the central 
shrine of his temples ; but images of him are also 
worshipped and are taken round in procession at 
festivals. His usual emblems in southern India are 
the axe and the antelope, but in the north the 
trident is more often seen. Other emblems of this 
deity are the drum, the skull-cap and various 
weapons of war. He has two aspects, the benign 
and the terrible. Siva is sometimes shown combined 
with Vishnu and sometimes with his consort Parvati, 
as right half male and left half female. By some it 
is believed that Vishnu cannot function without his 
sakti, the female principle. 

Mexican and Ecuadorian Copper and Bronze Axes. 
A trial of the relative hardness of different parts of 
axes of copper and bronze from pre-Columbian 
Mexico and Ecuador has been made by M. A. Clement 
(J. Soc. Amiricanistes, Paris, N.S., 24, 1). The 
specimens examined are in the Mua6e d'Ethnographie 
du Trocad6ro. Sixteen of the axes were of Ecuadorian 
origin, four were Mexican. The parts tested were the 
butt, the middle and the cutting-edge, the objeot 
of the investigation being to ascertain whether the 
last-named by its harder quality pointed to its having 
reoeived special treatment, Brinell’s test for hardness 
was used with a BoH4e machine giving a pressure of 
700 kgm. The Ecuadorian axes were all of pure copper 
with the exception of two which showed very slight 
traces of tin, and of sulphur respectively. They 
weighed from 190 gm. to 1,220 gm. The resulting 
table of coefficients of resistance shows a range of 
variation: for the butt, 67-112;. for the middle, 
69-103; for the cutting-odge, 72-121. In seven 
implements, the cutting-edge is harder than the butt; 
and four are harder m the butt than at the edge. 
Two are equal in these two parts, but the middle 
differs; while one is uniform. The Mexican axes 
weigh from 460 gm. to 1,030 gm., three of them 
containing 1 *6-3 *8 per oent of tin. The coefficient of 
resistance is, for the butt a range of 46-68, for the 
taiddle 40-53, for the edge 60-68, the edge being 
hsfrder than the rest of the implement. It is evident, 
therefore/ that in both the Ecuadorian and the 


Mexioan axes some process had been employed to 
render harder the part of the implement to be sub¬ 
jected to shock, and the investigation has produced 
no evidence against the hypothesis which has been 
put forward that these pre-Columbian coppers and 
bronzes were hardened by cold hammering. 

Sponges from the North-Western Pacific. Dr. Yaiohiro 
Ok&da, in his report on the hexactinellid sponges 
collected by the United States fisheries steamer 
Albatross in the north-western Pacific during the 
summer of 1906 ( Proc . United States Nat . Mus. f 81, 
No. 2935, art. 12, 1932), gives a detailed account of 
this large and valuable collection of sponges, all from 
deep water, ranging from 60 to 1,800 fathoms. 
Altogether there are 42 species and sub-species 
belonging to 17 genera and 3 sub-genera, 29 species 
and sub-species being new. This very rich hexactinel¬ 
lid fauna shows a wonderful variety and the live 
animals must be unusually fine. Unfortunately, 
they are some of the most difficult of all animals 
to preserve in anything like their condition in life, 
although the shape and spicules can be well seen 
and those serve as diagnostic characters. Naturally, 
the spicules are very important, and these are well 
illustrated in clear text figures whilst photographs 
of the sponges new to science occupy the six plates. 
Those taken at the greatest depths are Eurete 
irregularis from 1,800 fathoms in brown mud, 
Aphrocallistes aleutiana from 1,046 fathoms dredged 
with grey mud, sand and pebbles, and Pheronema 
surugeneis and Hyalonema ( Goscinonema ) ovaturn 
from 918 fathoms with green mud and fine sand with 
Qlobigerina . In many oases the external appearance 
of different specimens of the same sponge are so 
dissimilar that only very careful examination of the 
spicules show them to belong to the same species. 
Thus Hyalonema (Cycliconema) apertum solidum 
new sub-species, has one form tulip-shaped, the other 
with a transversely expanded body like the fruit of 
a lotus; Hyalonema ( Cycliconema ) hozawai new 
species, being tulip-shaped in one form and spindle- 
shaped in another. In the single specimen of Farrea 
sollasii, there were numerous spindle-shaped larvae 
in the maternal sponge body which are probably in 
an early stage of development. 

The Genera Dictyoconoides, Lockhartia, and Rotalia. The 
mislaying of Carter’s type specimens led to consider¬ 
able confusion in the systematic classification of 
Conulites (Dictyoconoides , Nuttall). With the redis¬ 
covery of these specimens, Col. L. M. Davies {Trans. 
Roy . Soc . Edin. t pt. 2, vol. 57, pp. 397-428) has 
cleared up all previous difficulties. The seven species 
referred to Conulites (Dictyoconoides ) are divided 
into true Dictyoconoides with numerous interoalary 
whorls in their spires and a new genus Lockhartia 
without such whorls. The distinctions between 
Dictyoconoides and Rotalia are discussed and 
emphasised. The systematic part of the paper is 
followed by an account of the development of the 
rotalids and diotyoconus group. 

Distribution of Irish Plants and Animals. Dr. 
Lloyd Praeger h£* reviewed the problem of the 
distribution of the Irish flora and fauna in “Reoent 
Views Bearing on the Problem of the Irish Flora and 
Fauna” (Proc. Roy. Irish Acad., vol, 41, sect. B, 
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No, 8 , 1932, pp. 125-145). The author deals with 
Various hypotheses since the time of Edward Forbes, 
; who first discussed the problem of plant and animal 
distribution in the British Isles, and states that 
having Studied this problem in Ireland for forty 
years, he still finds himself much where he was at 
the beginning, a supporter of Forbes's main thesis. 
Certain plants and animals, including the American 
and probably the Lusitanian element, survived the 
main glaciation, these oldest elements having 
migrated northwards in pre-glacial times or east¬ 
wards from America when the intervening barriers 
of sea were at least much less formidable than they 
are at present. 

Identification of Timbers of Eucalyptus Species. Valu¬ 
able investigation work is being undertaken in many 
parts of the world with the object of establishing 
simple methods of identifying timbers. Bulletin No. 
67, published under the auspices of the Council For 
Scientific and Industrial Research, Commonwealth 
of Australia, comprises Technical Paper No. 5 of the 
Division of Forest Products and is entitled “Methods 
for the Identification of the Coloured Woods of the 
Genus Eucalyptus” by H. E. Dads well and Mamie 
Burnell. In a foreword, Dr. Boas, chief of the Forest 
Products Division, states that the macroscopic and 
microscopic features of some Australian timbers 
have been studied and keys published for small 
groups of associated woods. No one had attempted 
the preparation of a comprehensive key covering any 
one genus. This work has now been commenced 
and the bulletin treats of one section of the important 
genus Eucalyptus . The development of methods for 
the correct identification of the timbers belonging 
to this genus is discussed. A preliminary separation 
was made on the basis of the colour of the wood, and 
two classes, ( 1 ) the coloured and ( 2 ) the palo coloured 
woods were arbitrarily formed. The present investiga¬ 
tion was confined to the coloured woods, of which 
some thirty-seven species hftve been studied. Macro¬ 
scopic and microscopic examinations were made 
according to the simpler forms of the usual pro¬ 
cedure, the object kept in sight being the preparation 
of a simple identification key for uso for commercial 
timbers of present and potential value. Such a 
tentative key is given at the end of the bulletin. 
The value of simplo chemical tests for the separation 
of species difficult to distinguish by other means is 
also indicated. Photomicrographs of most of the 
species are included. 

Yangtse-Kiang Flood of 1931 . Mattriaux pour lev 
jStudes des Calamity (No. 28, pp. 338-351 ; 1932) 
contains an account of these great floods by L. 
Brandt, a member of the Flood Relief Commission 
in China. Though floods occur every year along the 
course of the river, especially in the neighbourhood 
of Hankow, those of 1931 were remarkable owing 
to their extent and duration. These wore due to the 
unusually heavy rainfall at the end of July, when as 
much as 5-6 in. fell in one day. At Hankow, the river 
rose on August 19 to 53*6 ft. above its normal level, 
and by September 10 had only fallen 2*4 ft. It was 
estimated that the total area flooded was more than 
40,000 square miles, that 45 pet cent of the farms 
in this zone were destroyed, that the length of dams 
requiring repair was 2,800 miles, and that 10 million 
inhabitants were driven from their homes. The 
writer compares these figures with those for the 


Mississippi flood of 1927, which covered Teas than 
20,000 square miles and deprived 000,000 persons 
of their homes. 

Temperature of the Stratosphere. Dr. Bruno Rolf 
has described ( Medd . Stat. Meteorologisk-Hydro- 
grafiska Anstalt , 5, No. 5, Stockholm, 1932), in 
French, the results obtained from ballons-sondes 
launched from Abisko during the years 1921-29. In 
this period 156 balloons were launched, and despite 
the sparseness of population in this far northern 
region (the latitude of Abisko is 68 °), 00 of the 
balloons were recovered and returned ; a reward of 
10 Swedish crowns was payable for each balloon 
restored. Most of them fell in the south-east quadrant 
from Abisko, the Arctic Ocean being to fcho north¬ 
west. Inquiries as to how the sixty-six discoverers 
found the balloons elicited forty replies ; nine saw 
the balloon actually descend. Twenty-four were 

returned within 15 days of launching, 36 within tan 
weeks, 48 within six months, and 60 within a year; 
one was not returned until 4 years 7 months after its 
ascent. The horizontal distances travelled by the 
balloons ranged from 2 km, to 576 km., the mean 
being 86 km. In sixty-five coses the traces of the 
Dines meteorographs carried by the balloons were 
perfectly readable. Very complete tables of the 
measurements are given in the memoir, providing data 
j up to 20 km. in several oases. The most interesting 
{ and important outcome of the measures is to indicate 
j an unexpected and considerable annual variation of 
the temperature of the stratosphere at this high 
latitude ; the temperature is greatest in summer and 
least in winter, the range increasing with height 
above the tropopause, up to nearly 30° C. at 18 km. 
This is a phenomenon that may be of capita] import¬ 
ance in connexion with the general circulation of the 
atmosphere. 

High Pressure Research. The December 1932 issue 
of the Proceedings of the American Academy of Arts 
and Sciences contains two papers by Prof. Bridgman 
of Harvard University on the compressibilities and 
electrical resistances of materials undor great hydro¬ 
static or pneumatic pressure. The compressibilities 
up to about 1,200 atmospheres at 30* and 75° C. 
of eighteen sulphides, oxides, nitrates and halides 
belonging to the cubic system were measured by 
compressing the materials into cylinders about half 
an inch long and about the same diameter, which 
were then subjected to hydrostatic pressure and their 
change of length measured. The values over thp first 
thousand atmospheres range from 1 to 9 parts in a 
million per atmosphere and decrease as the pressure 
increases. For halides they increase from the fluoride 
to the chloride, bromide and iodide in order, the 
increase from chloride to bromide being least. The 
electrical resistances of wires of fifteen metals most 
of which belong to the cubic system were measured 
at temperatures 0°, —78° and — 183°C. and under 
pressures up to 7,000 atmospheres of helium. The 
decrees? of resistance in each case is very nearly 
linear with pressure and at the maximum pressure 
amounts to about one per cent for oolumbium, 
rhodium, molybdenum, tantalum and tungsten, 
nearly 1 *5 per cent for copper, niokel, iron, palladium 
and platinum, 2 per cent for gold, 3 per cent for 
aluminium and 9 per cent for lead, at 0° C., and the 
values ore generally somewhat higher atth© lower 
temperatures. V : 
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Oscillating Quart* Crystal as an Accurate Clock* 
Scheibe and Adelsborger, working at the Reichsan- 
stalt, have developed the oscillating crystal as an 
accurate clock (Phys. Z., Nov. 1932). The clock 1 
differs in some respects from those which have been ' 
studiod in the United States. The quartz crystal is j 
a thin rod supported at its nodal points in an j 
evacuated tube and kept in a thermostat. It is 
driven by an oscillating valve at about 60,000 c.p.s. ' 
and this frequency is stepped down to 333 o.p.s. and | 
used to drive a synchronous motor. The equipment 
was operated from mains through rectifiers and buffer 
batteries. One of tho clocks was compared, over six 
months, with international time signals and the mean 
variation from the mean daily rate was 0*002 sec. 
The going of such a clock is too accurate to be 
checked astronomically over a short period. A 
second clock was constructed and the instantaneous 
rates of tho clocks were compared from time to time. 
After an initial period of ‘running in’ tho mean 
variation of the rates was 0*0003 sec./day. These 
figures compare very favourably with those of other 
high-precision clocks. 

Calorific Values of Indian Woods. An investigation 
into the “Calorific Values of some Indian Woods** 


from the practical utilisation point of view, has been 
undertaken by Messrs. S. Krishna and S. Ramaswami 
at the Forest Research Institute. The results are 
published in Forest Bulletin No. 79 (Govt, of India 
Press, Calcutta, 1932). For practical purposes, the 
authors say, qualities other than the heat value have 
got to be considered. Ptnua longifolia , for example, 
has been found to possess an average heat value of 
5,016 cal. and Quercus incana of 4,600 oal. ; but in 
spite of the difference the oak is preferred to the 
pine for fuel purposes. The choice of wood for fuel, 
therefore, does not depend upon Its heat value alone ; 
there are other factors of importance such as freedom 
from smoke, ease and completeness of combustion, 
rapidity of burning, sparking, etc., which must also 
be considered in making a selection. Calorific values 
of 150 species of Indian woods have been determined 
and the values are expressed on zero moisture 
and ash*free basis. Values of heartwood and sap- 
wood have been determined separately. In general, 
although there are exceptions, the heartwood has 
been found to possess higher calorific value and this 
is particularly true in species containing resinous 
and volatile matter. The average heat value of 
Indian woods (broad leaved) has been found to be 
6,016 cal., the value for conifers being about 5,120 cal. 


Astronomical Topics 


Astronomical Notes for March. Mars and Jupiter 
reach their most favourable positions for the year, 
being in opposition on Maroh 1 and March 9 re¬ 
spectively. Neptune is near thorn, having passed 
opposition on February 27. No other planets are 
well placed for observation. 

The sun crosses the equator and spring begins at 
2 a.m. on March 21. 

Two lunar occultations are visible in London; stars 
of the sixth magnitude disappear at 7.56 p.m. on 
March 4 and at 11.57 p.m. on March 7. 

Mira Coti is duo at maximum early in March, but 
is too low to see except in the evening twilight. The 
most conveniently observable minima of Algol occur 
at 10 p.m. on Maroh 12 and at 7 p.m. on March 15. 
Those using the B.A.A. Handbook are warned that 
one day should be subtracted from the dates given 
there from February 18 until the end of April. 

Colour Temperatures of Stars. The observation of 
colour temperatures of stars has been in progress at 
Greenwich Observatory for some years, and the 
results so far obtained have now been issued in a 
special publication. The ‘temperatures’ finally 
deduced from the observations are in reality merely a 
convenient method of expressing the colours of the 
Btars ; and, though intimately related, are not actual 
temperatures of surface regions. The absolute deter¬ 
mination of such colour temperatures by direct com¬ 
parison with a terrestrial source is extremely tedious. 
Twenty-five suitable stars were accordingly selected 
in the first place, carefully compared with one another 
and with a terrestrial source (acetylene lamp) of 
known colour temperature, and finally used as 
standards for comparison with other stars. The 
actual observations of fresh stars were thus reduced 
to comparatively simple differential measures with 
one or more standard stars. The necessary photo¬ 
metric scale was obtained originally by the prism- 
crossed-by-grating method, but owing to the loss of 


time due to increased exposure involved, this was 
replaced by photographing a scale on the plate in 
the laboratory after exposure in the telescope. 
Rosulfcs are given for 63 stars (including the 25 
standard stars), and those are preceded by an intro¬ 
duction describing the theory involved as well as 
details of the apparatus used and practical methods. 


New Comet, 1933 a . Mr. L. Peltier has made his 
fourth comotary discovery ; he found a comet of the 
eighth magnitude on February 16. The two following 
observations were made by Dr. W. H. Steavenson at 
Norwood : 


Fob. 17 d I9 h 41" ri fi4" U.T. U.A. (1933 0) 2a i *8l" , 2<H>4 B N.I)er1.<H°fi0'62*7* 
IS 20 0 2 * 23 50 55-9H 01 M 37*2 


These will enable a rough estimate of the position to 
be made ; there iB not yet material for an orbit, but 
it is estimated that tho perihelion is past, and that 
the distances from sun and earth are increasing, so 
the rate of motion may slow down. 

A telegram from the U.A.I. Buroau, Copenhagen, 
gives the following elements and ephemeris of comet 
1933 a (Peltier) computed by Drs. Anderson and 
Wyse ;— 

T 1933 February 7.63 
co 137° 51' ) 

Q 313 0 1933.0 

i 84 55 J 


q 0*9980 
Ephemeris for O h U.T. 


February 21 
„ 25 

March 1 


R.A. N. Deck 

0* 52™ 40- 60° 36' 

2 21 40 54 44 

3 23 16 46, 6 

4 3 36 37 4 


The brightness is diminishing. 

Ephemerides of some other comets are given in the 
B.A.A. Handbook. 
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Halley's Comet in 1909-11 


A N exhaustive discussion of the phonomona of 
l Halley’s comet and its envelopes, based on 
the examination of a large number of photographs 
taken at the Lick Observatory, at its Chile station, 
and at Mount Wilson, Johannesburg, Helwan, Kodai- 
kanal, Cordoba, Yerkes, Tokyo, and Beirut, is givon 
by Nicholas T. Bobrovnikoff in a memoir on ‘Halley’s 
Comet in its Apparition of 1009-1911” ; which appoars 
in Lick Observatory Publications, Part 2. The 
outward motion of luminous patches in the tail 
was studied, and tho repulsive force deduced, the 
assumption being made that the hyperbolic orbits 
of these objects were in the samo plane as the orbit 
of the comet’s nucleus. The resultant repulsive 
force was calculated in 31 oases; in 3 cases it 
exceeded 1,000 times gravity ; in 4 cases it was 
between 100 and 1,000 times; in 6 cases it was 
between 50 and 100 times. The two tails of the 
comet on May 29, 1910, are traced on page 457 
of the memoir. That of Bredichin’s type I is nearly 
straight, the indicated repulsive force ranging from 
9 to 16; the tail of type II is highly curved, the 
repulsive force being only 0*1 to 0*2. The presence 
of this curved tail explained the surprising fact 
that a tail could be seen in tho morning sky for 
some time after the nucleus and straight tail had 
become evening objects. On account of tho curva¬ 
ture of tho tail, the author is doubtful whether the 
earth passed through any portion of it; in any 
event only the outlying portions could have been 
traversed. 

A study is mode of the curved envelopes that 
surrounded the comet’s head. A parabolic outline 
has generally been assumed for these, but the author 
finds, as Bond had done in his study of Donati’s 
comet of 1868, that tho cutenary gives a better 
representation ; it is suggested that the shape may 
be accounted for if tho different envelopes exert 
some electrical action on each other. 

A description was given by Barnard of tho appear¬ 
ance of the nucleus. What was taken with a low 
power to bo the nucleus was scon with greater power 
to be a dense nebulosity of a bluish colour, with a 
stellar nucleus, 2* or 3" in diameter. It may be 
noted that a similar small nucleus was seen with 
largo instruments at the near approach of the comet 
Pons-Winnecke to the earth in Juno 1027. 

Reasons are given for believing that the activity 
of omission, responsible for sending out tho envolopos 
and luminous masses in the tail, is not confined to 
the small nucleus, but extonds to some distance 
from it. Comparison is made between tho envelopes 
in Halley’s comet with those of Morehouse’s comet 
of 1908, which were studied by Eddington. In the 
case of Morehouse the envelopes showed rapid 
motion, sensible in a few minutes, and the repulsive 


forces wore several thousand times that of gravitation. 

There wore a few cases of sudden explosive action 
in the case of Halley’s comet, notably on May 13 
(Innos) and May 24 (Barnard), but on the whole 
the disturbances seem to have been much weaker 
than in Morehouse’s comet. 

In 1835 Bessel found evidence of rotation of the 
nucleus ; this phenomenon was therefore looked 
for, but tho fact that jets around the nucleus retained 
their direction for some days, in one case for a week, 
makes rotation unlikely. Examination was made 
whether any of the secondary regions of activity 
round the nucleus gave evidonoo of separating from 
tho comet (a phenomenon noted in Biela’s comet, 
in tho grout 1882 comet, and in Taylor’s of 1915). 
The author thinks that Halley’s comet may have 
been on the verge of disruption, but that this was 
never quite reached. 

An estimate is made of tho moss of Halley’s comet. 
The author gives 3 x 10 10 of the earth os a lower 
limit. This is about the mean of the widely different 
values given by Orlow, but in neither case is it 
considered more than a guess. As regards the total 
brightness of tho comet in 1010, Holetschek’s results 
aro quoted that tho comet has not appreciably 
declined either in light or in length of tail during 
the last five apparitions. A very different estimate 
was reached by many English observers in 1910, 
but this was due to twilight and tho comet’s low 
altitude ; in tho tropics the tail was described as 
like a great searchlight beam, 140° long ; the great 
length was due to its nearness to tho earth. The 
length in linear units was difficult to compute, 
owing to groat foreshortening ; according to Holet¬ 
schek’s discussion it was about a quarter of an 
astronomical unit on April 21, two days after peri¬ 
helion, and increased to nearly a unit at the end of 
May. 

The memoir also disoussee the comet’s spectrum ; 
the continuous spectrum of the nucleus closely 
rosombled that of the stars of solar type X Serpentis 
and oq Centauri. There is, however, a more rapid 
falling off of light at the violet end in tho comet’s 
spectrum. In this respect the comet resembles the 
brighter asteroids; the author considers that it 
denotes the presence of iron in each case. 

The author deserves thanks for this painstaking 
memoir, which describes in close detail the phenomena 
exhibited by the comet during tho time of greatest 
brightness. Many beautiful photographs are repro¬ 
duced, including some spectra, and there are many 
diagrams. Tho author commenced the work while 
he held the Martin Kellogg fellowship at Liok 
Observatory (1927-1929) and finished it when he 
was a research fellow in the University of California. 

A. C, D. Crommblik. 


Carbon Dioxide in the Sea 


I N the biochemical study of life processes in the 
sea, an understanding of the rdle of the carbon 
dioxide system is very desirable. In virtue of the 
excess base always present, sea water contains not 
only free dissolved carbon dioxide but also many 
timos as much in combination as carbonates and 
bicarbonates. The equilibrium existing in this 
system under naturally occurring conditions is a 


complicated one. It may be displaced by photo¬ 
synthesis, changes in calcium due to vital processes, 
decay of dead matter, temperature, salinity and 
pressure. To the geologist also its study is of im¬ 
portance since it controls the formation of calcareous 
sedimentary rocks. 

The commonest line of attack is to determine 
hydrogen ion concentration and excess base. The 
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direct determination of carbon dioxide has been a 
tedious business at best and practically impossible 
on board ship. For this purpose a portable mano- 
metric modification of the Von Slykc apparatus has 
been introduced by Greenberg, Moberg and Allen, 1 
who claim for it the virtues of speed, accuracy and 
serviceability at soa. 

In 1930 a committee, set up by the International 
Council for tho Exploration of the Sea, met at 
Helsingfors, to go into the whole question of carbon 
dioxide in the sea. The account of its labours is 
now to hand.® Tho experimental work covering 
most aspects of tho equilibrium of interest to the 
marine investigator, appears to have been carried 
out with exemplary care. It is hacked by a mathe¬ 
matical treatment, based on tho activity concept, 
relating the first and second dissociation constants 
of carbonic acid to the determinable quantities. 

There is now no need to undertake the direct 
determination of carbon dioxide in sea water. From 
excess base and hydrogen ion determinations, the 
concentrations of total and free carbon dioxide and 
of carbonate and bicarbonate ions may be road off 
directly from tables. A knowledge of temperature 
and salinity is also required but determination of 
these is a routine matter in almost all oceanograph¬ 
ical work. Furthermore, over large areas of the 
ocean, excess base has been found to bo proportional 
to the salinity. When this is the case, a rapid colori¬ 
metric determination of hydrogen ion concentration 
gives the koy to tho whole carbon dioxide system. 
The importance of this is groat since tho solution of 
marine biochemical problems necessitates the accu¬ 
mulation of a large amount of data often under 
difficult working conditions. 

Owing to the thoroughness of the investigation, 


the conclusions and tables are intermingled with a 
large mass of mathematical reasoning, without 
perusal of which they cannot be properly understood. 
In consequence, tho present writer fears that tho non- 
mathematical, non-Uerman-spoaking biologist may 
bo tempted to pass over one of the most outstanding 
contributions to oceanography in recent years. It 
seoms a pity that the tables have not been published 
with an English summary sufficient for the field 
worker who is prepared to take their derivation on 
trust. 

Accurate use of the tables requires a knowledge 
of the temperature coefficient of hydrogen ion con¬ 
centration in Boa wator and in the buffers used for 
colorimetric comparison and also of the dissociation 
constants of the indicators used for soa water work. 
This subject was studied by Buch some years ago. 

Re-solution of calcium in the sea and the formation 
of limy deposits at great depths is affected by the 
displacement of hydrogen ion concentration with 
pressure and the increased solubility of carbon 
dioxide. This topic, discussed in the report, has been 
further extended by Buch and Gripenberg in another 
publication of the International Council.* Tho change 
in hydrogen ion concentration with depth is con¬ 
siderable, particularly with an acid water. The pH 
of a water brought from 10,000 metres to the surface 
would increase by 0*2-0*3 unit. With increasing 
depth there is a notable rise in bicarbonate ion, 
accompanied by a decrease in free carbon dioxide 
and sometimes of carbonate ion. L. H. N. 0. 

1 Ind. Eng. Chem., AnaJ. Edn. t 4. 309 ; 1032. 

5 “Cber das KohlfiiwAnr«Hy«taiii Im Mmirwaswor, Bericht liber <lle 
Unlermichtuig elner ArbriUkommlnslwi”, (Ions. ltd., Rapport* et 
Prorit’wrbaux, 79. 70; 1932. 

• M ()hcr dim Kiuflusa des Wawerdmckcs auf pH und dan KLohlen- 
HAuregloiohRewloht In grtsseren Meoroatlofen". J. Coninil, 7, 233 ; 1932. 


Chilean Insect Parasites for New Zealand 


R ECENTLY Dr. D. Miller of the Cawthron 
Institute, Nelson, visited South America for 
the purpose of studying, among other problems, the 
influence of the Chilean saw-fly, Antholcus varinervis , 
upon the various species of plants belonging to the 
genus Accena , the foliage and inflorosconces of which 
are attacked by the larvae of this insect. Certain 
species of Accena in Now Zealand are important 
weeds which occupy extensive areas of valuable 
pasture land, while their burrs reduce tho market 
value of sheep's wool to the extent of some £250,000 
annually. 

During the researches in Chile, it was noticed that 
the Antholcus larvae did much more damage to the 
foliage of tho thin-leaved Chilean Accena than to 
the thick-leaved forms, a feature of considerable 
value, since the important New Zealand species of 
the gonus are of the former type. One of the diffi¬ 
culties in tho utilisation of phytophagous insects for 
the control of weeds is that there is a danger of the 
insects extending their food range to plants of 
economic valuo; to safeguard this as much as 
possible involves very oareful study. In tho case of 
Antholcus varinervis , however, the insoot itself over¬ 
comes this difficulty in that its larvae are active 
throughout the winter months when there are, with 
the exception of strawberry, no useful rosaceans with 
available foliage ; and in the case of strawberry it 
has been found that the larvso will not touch the 
foliage in the presence of Accena. Dr. Miller success¬ 


fully transported to New Zealand a large consign¬ 
ment of Antholcus pre-pup® packed in soil and 
carried in cool store (40° F.). In New Zealand tho 
insects have developed and attacked Accena in a very 
satisfactory manner, and thoro is evory prospect of 
an outstanding success in tho control of the weed. 

When dealing with Antholcus it was found that 
certain species of Chilean Thynnidce attacked cock¬ 
chafer larvao. Just as in many parts of the northern 
hemisphere, the control of native cockchafers is one 
of the most outstanding agricultural problems in New 
Zealand, where tho larvre destroy groat areas of 
pasture as well as various crops the roots of which 
are attacked, while the beetles, as defoliators, cause 
extensive destruction to turnip and rape crops. 
Therefore the importance to New Zealand of the 
Chilean thynnids was at once recognised and arrange¬ 
ments were made for one of the spocios to be dis¬ 
patched to the Dominion ; this species, Elaphroptera 
dimidiata , is now being studied at the Cawthron 
Institute. It is of importance to note that tho two 
parasites, Antholcus varinervis and Elaphroptera 
dimidiata , both belong to groups not represented in 
the New Zealand fauna, and, when established in 
their new environment, should not bo seriously 
influenced by indigenous entomophagous insects. 
Further, the New Zealand oookchafer larvae are 
remarkably free of parasites, a fact that will benefit 
the influence of E . dimidiata upon these hosts. 

In the periodical transport of parasites from Chile, 
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one of the difficulties to be overcome was the absence 
of direct shipping, which necessitated the transport 
of material through the tropics by way of Panama. 
However, the British Consular Service rendered 
invaluable assistance and willingly undertook the 
shipping of consignments from Chile and their 
transhipment to Now Zealand boats at the Panama 
Canal ; this system has worked admirably. The 
researches in Chilo were carried out in collaboration 
with Bro. Claude Joseph (who had been undertaking 
researches on behalf of New Zealand for some time), 
at Temuco and in the surrounding Amucmiian terri¬ 
tory. Bro. Joseph has taken a supply of Elaphroplera 
dimidiata to France in the hope that it may prove 
effective in the control of the European cockchafer 
(Melolontka melolontha ). 


University and Educational Intelligence 

Cambridge.— The Rockefeller Foundation has 
given £500 to the Molteno Institute of Parasitology 
for the purchase of instruments and for assistance in 
connexion with investigations to be carried out by 
Prof. D. Keilin. 

The Goldsmiths’ Company has presented* £12,500 
to increase the endowment of the Goldsmiths’ pro¬ 
fessorship of metallurgy. The original offer of 
£10,000 has boon increased to the larger sum in view 
of the fall in rates of interest. 

The Gordon Wigan prize for chemistry has been 
awarded to Mr. T. P. Hoar, Sidney Sussex College, fora 
thesis entitled “On the Mechanism of the Corrosion 
of Iron and Steel”. 


Correlation of Meteorological Data 

N a recent publication. Sir Gilbert Walker discusses 
certain meteorological and solar statistical 
relationships worked out by E. W. Bliss (Mem, Roy . 
Met. Soc. t 4, No. 36). Many years have elapsed since 
the work of Tosseirenc de Bort and H ildebrondsson 
showed that there are regions where the changes of 
certain meteorological elements are correlated with'the j 
changes in the same or different meteorological J 
elements in places so far distant that the discovery of 
the connexion came as a surprise, ami seemed to open 
up prospects of a greatly increased understanding 
of the workings of the general circulation of the 
earth’s atmosphere. The work has had practical 
results in seasonal weather forecasting, for example, 
in the prodictions of tho character of the Indian 
monsoon organised by Sir Gilbert Walker, but has 
thrown very little light on the physics of the general i 
circulation. So far from providing important | 
generalisations such as would simplify the study of | 
world meteorology, it has resulted in an enormous 
number of statistical relationships from which cause 
and effect can seldom be disentangled. 

Sir Gilbert’s present paper is an attempt at arriving 
at more definite ideas about the relationships of three 
important groups of action centres which have been 
called tho North Atlantic, tho North Pacific and tho 
Southern oscillations. Each oscillation is defined 
as the algebraic sum of the deviations of meteoro¬ 
logical elements at a number of places in or near 
the area from which it derives its name. For the 
North Atlantic, tho pressure difference between the 
Azores and Iceland, and consequently the intensity of 
the ’westerlies’ of that ocean, is an important ingredient ! 
in the oscillation. Tables of correlation coefficients are 
givon between the values of the osci 1 lations in 
individual seasons and pressure, temperature and 
rainfall at places widely distributed throughout the 
world, and between the oscillations themselves. As 
sunspots are believed to be related to the energy 
radiated by the sun, and it is this energy that main- 
tains the general circulation of the earth’s atmosphere, 
coefficients are also given between the figures for 
sunspot activity and those for the three oscillations. 

The tantalising nature of the results obtained in 
such studies is well illustrated by the existence of 
a correlation coefficient of + 0*84 between the 
winter and subsequent summer values of the Southern 
oscillation. This degree of connexion is remarkable 
for meteorological conditions separated by an interval 
of half a year, but the result has not so far been 
explained on any physical basis. 


The twelfth annual vacation course in spectroscopy, 
interferometry, nephelometry and refractometry will 
be held on March 30-April 5, at the Zoological 
Institute of tho University of Jena. Further particu¬ 
lars and a syllabus of the course can be obtained 
from Messrs. Carl Zeiss, Ltd., Mortimer Houso, 
37-41, Mortimer Street, London, W.l. 

The Board of Education is prepared to consider 
applications for full-time studentships from teachers 
with at least five years’ teaching experience, who 
desire financial assistance to follow courses of 
advanced study at universities or other institutions 
at home or abroad. Particulars of tho awards and 
application forms are obtainable from the Board of 
Education, Whitehall, S.W.l. 

The sixth annual list of holiday courses in Europe 
has been prepared and recently published by the 
League of Nations’ Institute of Intellectual Co¬ 
operation, acting under the recommendation of the 
Directors of National University Offices. The list 
is very comprehensive but only includes thoso courses 
which are open to foreigners. Such details as are 
available are given with each course, together with 
descriptions of certificates, etc., awarded, facilities 
for travelling and residence, and names of officials 
to whom to apply for further information. The 
pamphlet is published in English, French and 
German. The English edition can be obtained from 
Messrs. George Allen and Unwin, Ltd., 40 Museum 
Street, London, W.C.l (price 2s.). 


Calendar of Nature Topics 

Spring Wheat 

Great Britain expects at least twice the yield per 
acre of wheat that the groat producing areas of the 
world obtain, and distinctly more than the average 
yield of France and Germany, because the climate 
is admirably suited to the production of heavy yields. 
Only Belgium and Denmark obtain greater returns 
per acre. High yields in Great Britain are associated 
with the distributed rainfall and long period of 
growth obtained by autumn sowing. Spring sowing, 
on the other hand, is the practice in countries having 
severe winters and hot summers, while oisewhere the 
use of quickly maturing varieties is necessary when 
only a few months of the year are really favourable 
to the growth of wheat. A short growth period is 
associated with a low level of yield. In the ordinary 
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way, spring-sown wheat is rare in England and 
is only grown beoause some circumstance has 
interfered with sowing at the normal time. This 
spring, however, it is to be expected that more wheat 
will be drilled than usual. The crop now stands in 
a relatively favourable position to the other cereals 
since the prioe is known in advance. Early maturity 
is the important quality in a spring wheat and special 
varieties, usually French, are used. The ordinary 
autumn wheats are not suitable, but one of them. 
Little Joss, is exceptional in this respect and has 
quite a good reputation as a spring wheat. In order 
to give a return approaching that of the ordinary 
wheat, the spring sown crop requires every help that 
a mellow and fertile seed-bed can provide, and if 
these conditions can be secured in February tho 
better the prospect for tho crop. 

The Mole's Winter Store of Earthworms 

In the middle of last century Edward Josso, in his 
*‘Gleanings of Natural History”, first published the 
story that, during the winter, moles (Talpa europcea) 
form underground chambers in whioh earthworms 
are stored, so mutilated that thoy cannot escape ; 
but the belief seems to be widespread amongst mole- 
catchers, On the other hand British naturalists have 
generally thrown doubt upon the story, regarding it, 
like Burrett-Harnilton, as “a result of imagination 
rather than an invention”, supported by “no trust¬ 
worthy evidence”. But good evidence did exist even 
when Barrett-Haniilton wrote. In 1886 Fr. Dahl 
recorded that he had found in a mole’s fortress as 
many as 1,280 earthworms stored up in the nest- 
cavity and in tho adjoining runs, where they were 
firmly embedded in the mud walls in small groups of 
about ten in number ; and in 1891 Prof. Ritzoma Bos 
recorded that in February he had received about 300 
earthworms found in a mole’s fortress. In both coses 
the worms were damaged : Dahl regarded the damage 
as being duo to forced cramming into the wall; Bos 
described in careful detail that the mole had bitten 
off from three to five of the foremost segments of 
each worm; tliat the wounded fore end had been 
oovemi by a new skin, but no other regeneration had 
taken place, perhaps because the winter temperature 
had been too low for tins vital process. 

Experimental Evidence of Storing by Mote 

If further testimony to a remarkable habit was 
necessary, it lias been provided by the experiments 
of Magnus Degerbol with a mole he kept in captivity 
for about six months during the winter of 1922-23. 
When the mole was supplied with more worms than 
it could eat, and the earth in its box was only a few 
centimetres deep, it scraped aside the earth in one 
comer, seized a worm, crammed it into the hole to 
the accompaniment of a crunching noise, and finally 
covered it up with earth which it patted into firmness 
with its snout. Ten worms were thus buried, shd 
when Degerbel retrieved them he discovered that 
one or more of tho anterior segments had been bitten 
clean off. When deeper earth was placed in the box 
so that the mole could make runs below the surfaoe, 
it earned the worms below, burying 49 large indi¬ 
viduals in 40 minutes. When the runs were dug out 
the worms were found half coiled and embedded in 
the walls, a thin layer of earth separating each two 
worms ; fourteen had their foremost segments bitten 
off, a single one had its hind segments nearly bitten 
and 34 were unhurt. This was the only oooaaion 


on which Degerbel found the anterior end undamaged, 
and he attributed it to the embarrassment of the 
mole at the overwhelming supply of worms, a con¬ 
dition of affairs not likely to arise in natural condi¬ 
tions. The mole touched tho surface of a worm with 
its snout before deciding which was the fore end. 

The Purpose of the Mole's Store 

As to the purpose of these stores, the existence of 
which can now be accepted, more information is 
required. The general idea is that they form a reserve 
of provender laid by to serve when food becomes 
scarce in hard weather. But Jesse stated that the 
basins “appear to be formed in the winter and to 
have tho chief supply of worms deposited in them 
during the spring months”, and Dahl found that 
the stores wore greatest after a prolonged frost—- 
periods at which a true winter store would be at a 
low ebb. May it be that the storing impulse is not 
seasonal, and that the size of the store after frost 
depends either upon the ease with which worms are 
caught in cold weather, as Dahl suggests, or upon 
tho slowness of regeneration of the tip in cold weather, 
so that the worms cannot escape so quickly, as 
suggested by Degerbel ? Somo mystery still sur¬ 
rounds the mole’s stores, but simple field observations 
which oould bo carried out now and during the spring 
ought to solve the" problems. 

Spring Increase of Planktonic Diatoms 

The latter part of February may show the beginning 
of the spring maximum of planktonic diatoms in the 
soa. All-important as food for the small floating 
animals—especially the larvic of Crustacea, worms, 
molluscs and echinoderms which hatch out during 
and after this large outburst—tho diatoms every year 
multiply in huge numbers during the spring, dwindling 
again later after depletion by the hordes of creatures 
feeding on them. In some yours this diatom maximum 
may be early, in other years late, but it always oocurs 
between February and April inclusive. 

In 1932 the maximum occurred in the English 
Channel near Plymouth in March. On March 21, at 
a point several miles outside the Eddystone Light¬ 
house, tlie following diatoms in order of abundance 
wore mainly responsible for tho large numbers :— 
Cosciiuxliscus granii , BaciUaria paradoxa, Sktletonema 
costaium , Chaetoccros sociale , Coscinodiscus concinnus , 
Thalassio&ira gravida, liiddulphia regia , Biddulphia 
sinensis, Thalassivthrix nitzsckioides . Most of these 
species are common members of the spring plankton 
in these regions, but it is unusual to find BaciUaria 
paradoxa so far from the coast in such huge numbers ; 
and the presence of the two Biddulphia species at 
this time of the your in profusion is abnormal, their 
usual season being late summer, autumn, and the 
early winter months. 

March Winds 

The traditional breeziness of March is expressed 
in numerous proverbs, and in the French Revolu¬ 
tionary Calendar of 1793 the period February 19- 
March 20 was the month Ventdse —‘windy’. At Kew 
Observatory the average wind velooity in March is 
greater than in any other month, though only slightly 
exceeding that in February and April, but the 
impression of windings is probably to a large extent 
subjective, resulting from a combination of causes. 
The relative humidity is decreasing rapidly, giving 
the air a brisk drying quality, and the mud of 
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February turns to dust, which is stirred by the 
breeze. The warming of the ground makes the lower 
air unstable, sometimes forming small dust-whirls. 
The broken clouds appear to drift rapidly, forming a 
‘windy sky\ Boisterous weather is not expected to 
last throughout the month, however, and it is pro¬ 
verbial that “if March comes in like a lion, it will 
go out like a lamb”. 


Societies and Academies j 

London 

Royal Society, Feb. 16. 1\ M. S. Blackett and 

G. Occhiaxjni : Some results of the photography of 
the tracks of penetrating radiation. About 500 photo¬ 
graphs have been tuken of these tracks, using an 
automatic method by which the passage of the 
particles through two counters causes the expansion 
to occur. Tho most striking feature of the results 
is the extraordinary variety and complexity of the 
multiple tracks, some of which show more than 
twenty separate tracks. An analysis of the nature ; 
of tho particles producing these tracks leads to the ! 
conclusion, already put forward tentatively by 
Anderson (Science, Sept. 9, 1932), that some of the 
tracks aro duo to particles with a positive charge, 
but with a mass comparable with that of an electron 
rather than with that of a proton. Those ‘positive 
electrons* seem to be produced during the nuclear 
collision processes giving rise to tho showers. W. E. 
Garner and H. R. Hailes : Thermal decomposition 
and detonation of mercury fulminate. Single crystals 
of mercury fulminate have been heated in vacuum 
at temperatures between 100 u and 150° G. and a 
detailed examination mode of tho decomposition 
which ensues. In vacuum the thermal decomposition j 
passes into detonation at 105°-1 16 u O. The conditions I 
which govern the inception of detonation have been 
investigated. The thermal decomposition occurring 
below tho ignition temperature occurs in three 
stages : (1) a quiescent period during which there is 
a slight browning of the crystal, the decomposition 
being mainly superficial; (2) a period of acceleration 
of the rato of reaction ; and (3) a region where the 
f>quation of the first order applios. These results 
have been interpreted os due to tho commencement 
of thermal decomposition in the Smeknl cracks of 
the fulminate crystal and the spread of the reaction 
to crystallites isolated by the destruction of the ! 
cementing material. Tho critical increment of the 
thermal reaction is approximately 30 k. cal. C. R. 
Bailey and A. B. D. Oassie : Investigations in the 
infra-red region of the spectrum. (8) The grating 
spectrometer previously described has beon applied 
to certain bands in the infra-red spectra of sulphur 
dioxide, carbon disulphide, and ozone. The upper 1 
limit of resolution at which the spectrometer has been I 
used corresponds to a slit width containing some ' 
2 cm. 1 . As a consequence, a previously unsuspected j 
Q branch has been revealed in one of tho sulphur i 
dioxide bands, which makes it certain that this mole¬ 
cule is on isosceles triangle with a vertical angle of 
120°. The structure of ozone is briefly discussed, but 
sufficient ovidonco is not available for a definite 
conclusion. 

Paris 

Academy of Sciences, Jan. 9 (C.M., 196, 73-143). j 
L. Lecornxj : The variable rotation of a solid of , 
revolution. C, Mationon and M. Sitox : The action ! 


of steam on hexane. Description of experiments on 
the reaction between hexane and variable propor¬ 
tions of steam at 1050° C. in the presence of ziroonia 
as catalyst. The main products were hydrogen and 
carbon dioxide. Similar results were obtained when 
benzene was substituted for hexane. Lucien Daniel : 
The modifications of the reserve function in various 
plants when submitted to intermittent watering. P. 
Dubreil : Mixed total intersections in three dimen¬ 
sional space. 8. Banach and 8. Mazur : The linear 
dimension of functional spaces. J. Schauder : 
Linear partial differential equations of the elliptic 
type. Caius Jacob : A mixed problem in the circular 
ring. J. Colomb : The Amsler planimeter. Correc¬ 
tions and additions to work on the same subject 
by Resal. Pol RavRjneaux : A new apparatus for 
calculation with slide rules, G. P. Aroay : The in¬ 
fluence of vibrations on the rate of chronometers. 
Constantin Woronktz ; Tho influence of temperature 
on the stability of gyratory movements of fluids. 
J. Dufay: Tho brightness of the extragalactic nebul® 
and the absorption of light in tho Milky Way, S. 
Soboleff : A problem of the diffraction of waves. R. de 
Mallkmann and P, Oabiano : Tho magnetio rotatory 
power of chlorine and of hydrochloric acid gas. The 
atomic rotation of chlorine gas is about ten per cent 
higher than that found in the vapours of chlorine 
compounds : the valuo for hydrogen chloride is five 
per cent higher than the sum of the atomic rotations 
of its constituents. Ny Tsi-Zn and Chien Ling- 
Chao : The influonoo of pressure on the photo¬ 
graphic sensibility to various monochromatic radia¬ 
tions. The influence of pressure on the photographic 
sensibility varies greatly with the wave-length and 
decreases as the wave-length decreases. Mllk. 
Suzanne Veil : The rhythm of crystallisation 
caused by the diffusion of alkaline carbonates in 
gelatine. E. CakrlIgre and Mlle. Cahltni : The 
decomposition of thiosulphuric acid in dilute solution 
at the boiling point. The products of decomposition 
were sulphur dioxide, sulphur, sulphuric and penta- 
thionic acids. Mlle. A. Pinguet : Oxyallantoin. 
Parisklle and Barbikr : Contribution to the study 
of the cadmium tartrates. P. Carr£ and D, Liber - 
mann : a-Phenyl-y-oxybutyric acid and its lactone. 
Wiemann : The synthesis of vinylpropenylglycol. 
Mme. Ramart-Lucas and Mlle. Wohl : The colour 
and structure of amides. The study of the absorption 
of substituted amides leads to the conclusion that 
an amide, in the liquid or dissolved state, is a mixture 
of two isomers in equilibrium, amide and iminoaloohol. 
Mme. Bruzatt : The spontaneous resolution into 
active isomers of 4-methoxy-methyldesoxybenzoin, 
C,H,.CH(CH,).CO.C i H 4 .OCH,. F. Roman and M. 
Gautier : The presence of a Bathonian pyritio 
level in the region of Rar-el-Maden, near Nemours 
(Oran). Idkao : An apparatus capable of measuring 
and recording vertical submarine and Bublacuatral 
currents. J. Duch 6 : Obtaining clones with fixed 
properties in the Actinomyces. J. Millot ; The 
systematic position of the spiders of the genus 
Liphistiu# according to their internal anatomy. 
Raymond-Hamet : The variability of the effects of 
sparteine on the intestine in situ. Philippe Fabhk 
and Pierre Faidherbe : The constancy of the limit¬ 
ing slope, inverse variations of the chronaxy and of 
the linear constant in the course of eleotrotonus of 
the nerves. Z. M. Bacq and V. Henri : A spectro¬ 
scopic proof of the formation of substances by the 
stimulation of tho cardiac nerves. G. Sandulesco, 
Wang Wen Tchuno and A. Girard : Contribution 
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to the knowledge of female sexual hormones. The 
piorates and styphnates of the crystallised hormones 
equilenine and folliculine were prepared, and found 
to be of service in purifying and separating these 
hormones. 

Sydney 

Linnean Society of New South Wales, Oct. 26. Gladys 
Carey and Lilian Fraser : The embryology and 
seedling development of Aegictras majus , Gaertn. This 
mangrove is characterised by vivipary. After fertilisa¬ 
tion the embryo sac enlarges, first by resorption of the 
nucellus and later by penetration into the micropyie. 
Tho cells of the integument in the region of the 
micropyie, being meristernatic, keep pace (by their 
division) with tho advancing sac so that the sac docs 
not at any timo emerge from the micropyie. At the 
same time numerous endosperm nuclei uro formed 
which later give rise to an cndospennic tissue in tho 
much enlarged sac, Tho cells of the integument 
divide rapidly, and ho folds are formed around tho 
embryo sac. The fruit is shod from tho troo and 
under favourable conditions the embryo becomes 
established in tho soil, t\ Deane : New species of 
Corylophidu* (Coleoptora), Descriptions of new 
Australian species of Cory]ophidle (Coleoptera) under 
two genera, one of which is submitted as new. Two 
other genera, not previously figured, are illustrated. 
Ida A. Brown : Late Middle Devonian diastrophism 
in south-eastern Australia. During this period, the 
meridional geosyncline of earlier Palieozoic times was 
finally closed up and the south-eastern portion of 
Australia was permanently welded on to the con¬ 
tinental massif. This period of diastrophism appears 
to be equivalent to the Brunswickian or Arcadian 
revolution of eastern North America and to the 
disturbance represented by the unconformity between 
Lower or Middle and Upper Old Rod Sandstone of 
northern Britain. It may be regarded as one of the 
major orogenic epochs of the Palaeozoic era. 

Vienna 

Academy of Sciences, Oct. 27. R. Wegscheidbk : 
(1). Further contributions to photochemical kinetics* 
Formulae arc derived for the course of photochemical 
reactions from the light-absorption of all tho sub¬ 
stances present. (2) Photochemical transformation 
of o-nitrobenzaldehyde (ii). Tho available data con¬ 
cerning this change in the light may be interpreted 
by assuming a partial inactivation of the molecules 
affected by light. Adolf Franks, Alfred Kroufa 
and Solon Hadzidimithiu ; A synthesis of a-aikyla- 
dipio acids. A general method of synthesis is applied to 
the preparation ofa-n-hexyl- and a-n-octyl-adipicacids. 
The acids obtained arc identical with those which 
were prepared earlier from oxydodecane and were 
inaccurately described as a-n-amyl- and a-n-heptyl- 
pimelic acids. Lud wig Otto Koblmullhr and Rudolf 
Vixrthaler : An arrangement for transferring single- 
cell Cultures to solid nutrient media. Use is made of an 
adjustable arm carrying a nickel wire pointed to a 
thickness of 1 micron by treatment with a nitrite 
solution. Franz Werner and Richard Ebnhr : Re¬ 
sults of a zoological expedition to Morocco (1930): (6) 
Scorpions. The scorpion fauna of Morocco has been 
revised and a new Bpeoies, Buthus barbouri , and a new 
sub-species, Scorpio mounts legionis, added. Franz 
Werner : A new snake from the Cyclades Islands. 
This new species, Elaphe rechingeri, is allied to E. 
lo ngissima, which occurs rarely and only in the 


extreme west of the Greek mainland. Hermann 
TkrtsOH : Results of cleavage measurements of 
galena. 

Nov. 3. Karl Przibram : Reeryetai lisa t ion and 
blue rock-salt. (1) The rarity of the blue salt is attri¬ 
buted to the fact that its formation requires in addi¬ 
tion to tho actions of radiation and pressure, also a low 
re-crystallising power, this being occasioned by the 
presence of impurities. (2) Observations on natural 
blue rock-salt. (3) Further representations of this 
salt show the formation of diffusion regions, the 
arrangement of the colour in growth zones and along 
slip surfaces, and the connexion between the blue 
coloration and tho presence of sylvinc. Franz 
Kahler : Geology of tho Karawanken Mountains. 
Franz Hkritsch : The northern boundaries of the 
[ Carinthian Alps. Franz Kahler : The Rattendorf 
Aim and the Nassfeld region. Franz Katilbr and 
Franz Hkritsch : The stratigraphic arrangement of 
the Nassfeld strata. Karl Metz : (1) A fauna from 
the Hochwipfel strata of the Carinthian Alps. To¬ 
gether with forms capable of only general definition, 
the following were identified : ScheUunenieUa erenis* 
tria Phill. ; Retzia ( Hustedia ) radialis Phill. ; Spiri/er 
trigonalis Mart. ; several Rhombopora species, com¬ 
parable with American forms ; Chainodictyum laxum 
Fours to ; Cha i nodictyu m laxum var. minor Ulrich, 
and a new Seploapora (?). (2) Details of tho Nassfeld 

strata from Schulterkofcl westwards. Heimo 
Hkritsch : Geology of the crystalline zone of the 
Gail valley. Walter Passer : A static process for 
the calculation of networks of lines. 

Nov. 10. G. Gorbach and A. Schonbeck : In¬ 
fluence of hydrocyanic acid on bacterial proteases. 
In certain coses, hydrocyanic acid enhances the 
degradation of the proteins of culture media by 
Bacillus pyocyaneus. Erich Niederdorfkr : 
Measurements of the heat interchange over snow- 
covered soils. Marietta Blau and Hkrtha Wam- 
bacheu : Experiments on the photographic detection 
of protons liberated by neutrons (2). These protons 
may be readily detected by using Imperial process 
plates previously desensitised by treatment with 
pinakryptol-yellow. The greatest lengths of path 
thus observed indicate, for the neutron energies, 
considerably higher values than have been formerly 
assumed. Fritz Sochting : Vibration amplitudes in 
resonance. Arthur Haas : Possibility of a cosmo¬ 
logical interpretation of the quantum. Franz 
Heritsch : The Carinthian Alps (1 and 2). Erich 
Haberfelnbr : Geological survey between Pldcken- 
pass and Hochwipfel. Hans Sbklmeier : Grapto- 
litos from the Gugel (district of Stranigcralm). 

Washington, D.C. 

National Academy of Sciences ( Proc. t 18, 633-678, 
Nov. 16, 1932). A Emerson Warren : Xanthophores 
in Fundulua, with special consideration of their 
'expanded' and ‘contracted* phases. Isolated scales 
in Ringer’s solution released cells which included 
xanthophores in various states, all of which showed 
distinct cell outlines, while some had extended pro¬ 
cesses. Normal freshly fixed material from fish 
adapted to yellow and to black backgrounds showed 
cells with nuolei, containing sulphur yellow and orange 
oarotinoids and also reddish granules ; in contraction 
the latter were not always drawn towards the central 
body of pigment. It is concluded that xanthophores, 
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like melanophores, are of relatively fixed and con¬ 
stant form. William Rowan : Experiments in bird 
migration. (3) The effects of artificial light, castration 
and certain extracts on the autumn movements of 
the American crow {Oonma brachyrhynchoa). The 
normal southward autumnal migration was reversed, 
to some extent, after increasing artificially tho length 
of the day for five weeks during October-November 
1931. Castrated birds went southwards. A non- 
migratory group was produced by treating caponised 
birds with injections of on extract from male human 
urine. All birds migrating maintained tho north¬ 
west-south-east line of flight characteristic of 
Alberta crows, although liberated at a non-migratory 
season. Maps showing distribution of recovered birds 
and records of observations are given. Frank H. 
Clark : Hydrocephalus, a hereditary character in 
the house mouse. This lethal character is transmitted 
as a simple recessive unit character, and it may be 
linked with the gene producing a flexed tail. M. 
Demerec : Rate of instability of miniature-3 
gamma gene of Drosophila virilis in the males in 
the homozygous and in the heterozygous females. 
W. M. Davis ; Glacial epochs of the Santa Monica 
Mountains, California. A new coastal rood has pro¬ 
vided exposures indicating that the region has 
suffered three periods of sea abrasion at different 
levels, with which alternated two epochs of with¬ 
drawal of the sea and platform emergence. These 
withdrawals are believed to mark the beginning of 
two glacial epochs, but there is no evidence of glacia¬ 
tion in tho Santa Monica Mountains themselves, 
which are too low for such records. G. A. Miller : 
The commutator subgroup of a group generated by 
two operators, L. A. MaoColl : On the distributions 
of the zeros of certain analytic functions. Maurice 
Fk^chet : On the behaviour of the nth iterate of a 
Fredholm kernel as n becomes infinite. Neal H. 
McCoy : On the funotion in quantum mechanics 
which corresponds to a given function in classical 
mechanics. 


Forthcoming Events 

Monday, Feb. 27 

Royal Geographical Society, at 5.30.—Sir Douglas 
Mawwon : Tho Banzaro Film (illustrating the recent 
voyage of tho Discovery). 


Tuesday, Feb. 28 

Royal Society of Arts (Dominions and Colonies Section), 
at 4.30.—Major G. St. John Orde Browne : “Economic 
Development in Tropical Africa a« affected by Labour 
Supply*’. 

Wednesday, March 1 


Bedford College, London, at 5.15.—“Contemporary 
Developments in Science”. Sir Henry Dale ; ^Ultra- 
microscopic Organisms and the Troubles which they 
Cause”. 

University College, London, at 5.30.—Prof. A. E. 
Richardson : "Library Design”. 

Society of Public Analysts, at 8. —(at the Chemical 
Society’s Rooms, Burlington House, Piccadilly, W.l).— 
Annual General Meeting, 


Thursday, March 2 

Royal Institution, at 5.15. —A. R. Hinks : “Geography 
in the Public Service”. 

Institution of Civil Engineers, at 6. —(Extra Meeting). 
—V. J. P. d© Blocq van Kuffeler : "The Zuider Zee 
Worta”. 


Friday, March 3 

Bedhon Club, at 8.30.—(in the Chemistry Theatre, 
Armstrong College, Newcastle-upon-Tyne).—Prof. R, 
Whytlaw-Gray: “The Accurate Determination ©1 
Atomic Weights by the Method of Limiting Densities”. 

Physical and Chemical Societies of the University 
College of South Wales and Monmouthshire, at 
7.—Prof, W. A. Bone ; “Britain’s Coal Problems”. 

Geologists’ Association, at 7.30.—(in the Architectural 
Theatre, University College, Gower Strnet, W.C.l).—■ 
Annual General Meeting. A. L. Loach (Presidential 
Address) : “The Geology and Scenery of the South 
Pembrokeshire Coast”. 

Royal Institution, at 9.—Sir Douglas Mawson; “The 
New Polar Province”. 


Official Publications Received 

Great Britain and Ireland 

King Edward's Hospital Fund for London. Provision for the Pro¬ 
fessional find Middle Classes at Voluntary Hospitals In London. Pp. 20. 
(London : George Itarber and Son, Ltd.I ' Ad . 

The British Electrical and Allied Industrie* Research Association 
(Incorporated). Twelfth Annual Report, October 1, 1031, to Septem¬ 
ber 30, IH32. Pp. 94. (London.) 

Proceedings of the Royal Society. Series A, Vol. 139, No. A838, 
February 1. Pp. 237 474. (London: Harrison and Sons, Ltd.) 
12 *. 

Proceedings of the Prehistoric Society of East Anglia for 1932. 
Vol. 7, Part l. Pp, v + 148 f 17 plates. (London : H. K, Lewis and 
Co,, Ltd.) 15#. net. 

The Carnegie Trust for the Universities of Scotland. Thirty-first 
Annual Report (for the Year 1931-32) submitted by the Executive 
Committee to the Trustees on February 8, 1033. Pp] lv-f 8(1, (Edin¬ 
burgh.) 

Empire Cotton Growing Corporation. Reports received from 
Experiment Stations, 1931-1932. Pp. lx + 172. (London.) 2#. <WL 
The Journal of the Royal Horticultural Society. Edited by F. J. 
Chittenden, Vol. 58, Part 1, February. Pp. 234+ lx fxvl+fl() platas. 
7f, fW. Report for the Year 1932, with Statement of Accounts ; 
Arrangements for the Year 1933 ; List of New Fellows, etc. Pp. 174 + 
xlvlii. 1*. (London ; Royal Horticultural Society.) 


Othkr Countries 

Scientific; Paper* of the Institute of Physical art i Chemical Research. 

No. 402 : fiber die Synthese ehuger Methoxymethvt-alkyI-ketone and 
Mm* Herlohung zum Aroma der GArungsprodukte. By Suttekltl 
Maruyama. Pp. 53-92. (Tokyo; Iwanaml Shoten.) 15 sen. 

Annalcs de l’lnstltut de Physique du Globe de I* University de Paris 
ct du Bureau central de MagnMsme ter rest re. Publics par Ics solos 
de Prof. Oh. Mtturaln, Tome 1«. Pp. Iv hl38. (ParlB : Les Presses 
unlversitalres de France.) 

Report on the Operations of the Department of Agriculture, Madras 
Presidency, for the Year 1931 32. Pp. 45. (Madras: Government 
Press.) 1.2 rupees. 

Ward Memorial Publication, 1931 : Physics and Physiology of the 
A eons tics of Buildings, particularly of the United Provinces Council 
Uinimber, Lucknow. Being University Extension Lecture delivered 
on December 13, 1930, by Satyendra Ray at the Physic* Lecture 
Theatre, University of Lucknow. Pp. 29. (Lucknow: Ward 
Memorial Committee.) 1 rupee ; 1 dollar. 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Bulletin No, 68 (Radio Research Board Report No. fi); 1 
Atmospherics In Australia, I. By G. H. Monro and Dr. L. G. H. 
Huxley. Pp. 49. (Mclltourno : H. J. Green.) 

Journal of the Indian Institute of Science. Vol. 15 a, Part 7 : 
Studies In Indian Essential Oils; l: Essential Oil from Leaves of 
Litem Zttylanica, Linn., by B. Sanjlva ttao; 2 : Essential Oil from 
I N iwer-heads and Stalks of Andrvpoaon Kuntxsanu*, Hack, For, 
Fwiwo lata. Hack, by B. Sanjiva Roo ; 3 : Essential OU from Leaves of 
TAymu* ServyUwn, Linn., by Jagjlt Singh and B. Sanjlva Roo ; 4 : 
Essential Oil from Leaves of Cinnamomum Ztylanicum, Broyn., by the 
lata V. P. SlUntre and B. Sanjiva Rao. Pp. 71-87. (Bangalore : 
Indian Institute of Science.) 1 rupee. 

Investigations on the Spike-Disease of Honda!. 6: Report of Pro¬ 
gress made during the Half-Year ending September 30, 1932. Edited 
by M. Sroonlvasoya. Pp, 17. (Bangalore: Indian Institute of ,' 
Science.) 

The Pasteur Institute of Southern India, Coonoor. The Annual 
Report of the Director for the Year ending December 31, 1931, ; 
together with the Twenty-fifth Annual Report of the Central Com- 1 
mfttee of the Association for tho Year ending March 31, 1932, Pp. 69, , 
(Madras; Madras Publishing House.) 

Deparpnent of Agriculture; Straits Settlement# and Federated ^ 
Malay States. Scientific Scries, No. 10: An Examination of the 
Geology and Soils of an Area In the State of Perak. By U. E. F. ■ 
Savage and R. G. H, Wilshaw. Pp. ii + 16 + 5 plates. (Kuala Lum¬ 
pur.) 50 cents. 

Memoir* of the Punjab Irrigation Research Laboratory. VoL 3. ■ ' 
No. 1 : An Analysis or the UtlUaatlon of LnigaUun-Water In Typical;: \ 
Punjab Canals. By B. H, Wilsdon and Mehta Mukand Lai. Pp. . 
10 + 8 plates. (Lahore.) 8 annas : 94. 4 

Straits Settlements, Annual Report of tho Director of Gardon 4 « -v 
foT tho Year 1931. By R. E, Holttum. Pp, 10, (Singapore.)' ■ 

Proceedings of the American Philosophical Society. V^L71, No. 

Bp. XX+4U--4E7. (Philadelphia.) 
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Financing Research 


O NE of the commonest indictments of the 
financial structure in Great Britain as com¬ 
pared with, for example, Germany and the United 
States of America, has been the reluctance of our 
banking system to make advances for the financing 
of new industrial enterprises or the reconstruction 
on modern lines of established industries. There 
has, indeed, existed a definite gap in our national 
organisation, to which the Macmillan Committee 
directed attention, and to close which it suggested 
the development of a new body or Board of 
National Investment. Reference has frequently 
been made to this gap in recent months, notably 
in a letter to the Prime Minister from Mr. T. I). 
Barlow, the chairman of the Lancashire Industrial 
Development Council. 

The unanimity with which, at recent general 
meetings of various important banks, the chairmen 
have been at pains to stress the importance of 
scientific research is accordingly the more remark¬ 
able and indeed startling, while Mr. J. W. 
Beaumont Pease, addressing the meeting of Lloyds 
Bank, made the significant statement that steps 
to form an organisation to close this gap in our 
financial structure are actually being taken. 

Addressing the shareholders of Martins Bank 
Ltd. on January 24, Mr. A. A. Paton, for example, 
quoted examples of successful research in the 
cotton industry, particularly the recent discovery 
of a method of treating cotton cloth chemically 
which renders it practically indistinguishable from 
silk, and said that this result was directly due to 
rosearch on scientific lines undertaken in Man¬ 
chester. It may well establish cotton goods as a 
rival both to rayon and to silk, and substantially 
assist our export of cotton cloth in the finer 
qualities. “This suooess,” said Mr. Paton, “should 
encourage all industrialists to recognise the 
important part that scientific research can play 
in the development and improvement of their 
production and lead them to a wider realisation 
of its value to them." 

Mr. F. C. Goodenough’s address to Barclays 
Bank Ltd. similarly asserted that the importance 
of research work in the advance of industry cannot 
be overestimated, The place to be assigned to the 
scientific worker in industry is, he said, a factor of 
the greatest importance which we cannot afford to 
overlook in the production of high quality goods. 
We must look forward to the development 
both of co-operation and individual effort in 
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research if the craftsmanship of our workmen is 
to receive the maximum support of scientific 
knowledge in facing the present severe world 
competition. Similarly, the Hon. Rupert E. 
Beckett, addressing the Westminster Bank on 
February 2, asserted that we must endeavour by 
every means at our command to keep abreast of 
development in existing industries and take 
advantage of every opportunity to establish new 
industries. To allow industry to mark time would 
be fatal. We have a great reserve of scientific and 
inventive ability and it is essential that, faced as 
we are with shrinking markets for our products 
in many directions, we should utilise to the full 
any opportunities for new development which may 
be made available to us by scientific investigation. 
Mr. R. MacKenna’s address to the Midland Bank 
on January 27 also referred to the great attention 
paid by many firms to scientific research, the 
value of which can scarcely be overstated, “though 
there is still room for great advance in this direc¬ 
tion. The facilities for such research, through 
Government establishments, trade organisations 
and university institutions are greater than ever 
before and should be used to the full.** 

In the same strain Sir Christopher Needham 
told the District Bank Ltd. on January 27 that 
4 ‘A modem competitive industry must regard 
industrial and technical research as a necessary 
part of its very structure ; only then will it be 
ready to take full and prompt advantage of 
improvements which scientific discovery reveals. 
The benefits of research are not necessarily re¬ 
stricted to big business, for any concern, great or 
small, which is wise enough to seek it can now 
find the essential help of this kind at its disposal.” 
Of the cotton industry he added, “To-day more 
than ever before the cotton industry needs to 
know all that science can discover about the raw 
material it uses. The industry is singularly well 
served by its Research Association at the Shirley 
Institute and this co-oporative effort of the 
industry to apply science to the production of 
cotton goods has been more than justified by 
results.” He expressed the hope that the efforts 
of the scientific workers and technicians will receive 
that encouragement and help from the industry 
whioh they deserve. 

Joining in the same chorus, Mr. G. P. Dewhurst 
also referred to the position in the cotton industry 
and told the Williams Deacon’s Bank Ltd. on the 
same day that “Facilities for industrial research 
axe available for all and soienoe is fully capable 
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of showing how processes ofmanufaoture may be 
improved upon and persistent investigation to 
that end cannot fail to bring its reward”. 

Sir Harry Gosohen’s address to the National 
Provincial Bank Ltd. on January 26 referred to 
scientific research and the application of its results 
in industry as being at the root of our power to 
sell our goods and to meet the needs of our popula¬ 
tion so far as possible out of our own resources. 
Slow as the practical man in Great Britain has 
been on the whole to take full advantage of the 
products of the laboratory, the greater interest he 
is now taking in scientific activity is a happy 
augury for the future welfare of our people. There 
is room, Sir Harry said, for still closer contact 
between the industrialist and the scientific worker 
and this is provided by that useful organisation, the 
Department of Scientific and Industrial Research. 

Mr. J. W. Beaumont Pease’s contribution, as 
chairman of Lloyds Bank Ltd., is sufficiently 
important to merit quoting in detail. Admitting 
that a prime condition of industrial recovery iB 
the solution of the difficult international financial 
problems which confront us, he asserted that that 
in itself would not ensure the return of prosperity 
to Great Britain unless we exercise the same 
resourcefulness and enterprise which our pre¬ 
decessors showed in no less difficult though some¬ 
what different circumstances in the past. “To-day 
there is probably no direction affording a better 
prospect of rich reward than scientific discovery. 

It has to be remembered that the exercise of the 
native and untutored genius for improvisation and 
invention which in the past was sufficient to keep 
us in the van of progress is no longer sufficient. 
Economio production is to-day a highly expert 
business requiring the specialised training such as 
is possessed by the man of science. We must turn 
more and more to the research worker to point 
the way towards new advances and industry must 
realise that an efficient and well equipped research 
organisation is an essential element of good 
management.” 

Referring to the facilities for industrial research 
which are open to all in Government establish¬ 
ments, trade researoh associations and university 
institutions, Mr. Pease, in answer to the argument 
that only the larger and richer firms can finance 
such research, agreed that some organisationfop 
providing finance for intermediate loans of modest 
amounts, and for comparatively short periods, 
which would fill the gap between ordinary banking • 
loans and those of a longer duration and. v 
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jrger sums, would be a desirable ado 

(nandal machinery. Steps to fom[ . 

ation, he announoed, are actually being 


The scientific worker may well rub his eyes in 
rwilderment and wonder whether the millennium 
dawned ! That the chairmen of eight large 
banks should speak in exactly the same strain 
and in the course of balanced and comprehensive 
surveys of the national position, in which due 
regard was had to all the other relevant factors, 
can soarcely be mere coincidence. The statements 
regarding the position and importance of research 
as a factor in national and industrial development 
could not be bettered and represent an outlook 
we have consistently urged in these columns for 
years past. Such sudden and mass conversion of 
| a section of the community renowned for its con* 
aerv&tism cannot but quicken expectations of 
Welcome and beneficial developments in national 
policy, 

To whatever leaven this change of outlook is to 
be ascribed, whether to the educational work of 
the Department of Scientific and Industrial 
Research and other organisations, to the intensity 
of our present difficulties, or to increased contact 
with those responsible for developments in Ger¬ 
many, the United States, or Soviet Russia* undue 
optimism would bo premature. On one hand, 
research is only one factor in new industrial 
development and the revival of trade is indeed 
only one of the fields in which scientific thought 
makes an important if not essential contribution. 
On the other hand, the present preoarious position 
of the Research Association of British Rubber 
Manufacturers, which was discussed in Nature of 
February II and 25, reminds us that industry is 
still very far fronuaccepting research as a fixed 
charge comparable with obsolescence and insurance. 

Plenty of evidence could be found that in other 
industries also, those in control have yet to learn 
that there is something to be gained by the 
application of the results of research. In the 
* cotton industry, more co-operation is still required 
between the Shirley Institute and the technical 
staff in the industry. The scarcity of technical 
men on the directorates and boards of many 
industries is a oommon obstacle to the full appre¬ 
ciation of the value of scientific work, and research 
staffs are often the first to be out down in times 
of panic. 

There is, however, in such unanimity as is shown 
by the banking interests, at least the danger that 


. . 

over-emphasis may be laid on the assistance tfbioh 
scientific research can contribute towards recovery* 
Research is only one factor, and a great expansion 
in scientific and industrial research is more likely 
to contribute to our future prosperity than to the 
relief of our immediate difficulties. What ia 
perhaps even more important at the present 
moment is that greater use should be made of the 
results of research already available, and that the 
scientific spirit and method should be more 
seriously and widely applied to assist in the 
handling of those difficult and intricate problems 
of management, production and distribution, on 
a national as well as on an international scale, 
with which industry and politics alike are con¬ 
fronted in a scientific age. It is to be hoped that 
the scientific outlook indicated in the eight ad¬ 
dresses we have quoted will be reflected in the 
banks themselves according a place to scientific 
and technical opinion and advice in their counsels. 
It is only os such steps are taken that we can 
hope for the appropriate handling of the difficult 
problems which research inevitably brings in its 
train. It must be remembered that, from one 
point of view, scientific and industrial research 
disturb the stability of our economic and Booial 
order. Research tends to a dynamic society the 
ordering of which makes much greater demands 
on administrative ability than are made by a 
static order. 

That scientific research should be commended 
in this manner is at least an encouraging sign. We 
may hope that such encomium will induce industry 
generally to apply more wholeheartedly and widely 
the results of research, to accord technical and 
scientific men a much more influential place in 
the conduct of its affairs, if not indeed to demand 
technical and commercial attainments as essential 
qualifications for a place on its boards of directors 
and management. We may hope, too, that the 
changed outlook will result in far more generous 
support for fundamental and long-range research, 
whether conducted in Government institutions or 
in the universities, upon which in the end even 
industrial progress depends. There is so much 
room for improvement in these matters that long 
before excessive effort has been expended on 
research, scientific workers themselves should be 
able to bring home to the community the essential 
foot that research is only one factor in recovery, 
one aspect of the fundamental problem of ordering 
the life of industry and of society in the light of 
reason and knowledge and not of prejudice. 
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Radio Communications by V — -7-wiiort Electric Waves 
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T HE Morohese Marooni delivered the Friday 
evening discourse at the Royal Institution 
of Qreat Britain on December 2 and desoribed his 
experimental investigations during the past year 
or two with electric waves less than one metre in 
wave-length. The systematic investigation of the 
properties and characteristics of these very short 
waves was taken up in view of the advantages 
which they seemed to offer in the field of praotical 
radio communication, on account of the small 
dimensions of the apparatus necessary for emitting 
and receiving a considerable amount of electrical 
energy, combined with the freedom from inter¬ 
ference due to electrical disturbances on such 
wave-lengths. At the commencement of his 
lecture, the Marchese Marconi referred to the fact 
that in 1896 he demonstrated the possibilities of 
sJiort-distance wireless communication on a wave¬ 
length of about 30 cm., using a ‘spark* transmitter 
ana suitable reflectors. In the more recent work, 
a thermionic electron oscillator was employed, 
operating on the principle first demonstrated by 
B&rkh&usen and Kurz as a means of producing 
oscillations corresponding to wave-lengths of less 
than 100 cm. 

Development of the Transmitting Circuit 

After testing, with varying success, all available 
receiving and amplifying valves with cylindrical 
eleotrodes used in the standard circuits, a special 



Fig. 1. Valve olroutt for aliort-wave transmitter. Outside 

filament tunlnft - - — - ; Inside filament tuning.; 

plate tuning —>—• ; aerial and feeder impedanoe trans¬ 
former . 

type of valve was developed, suitable for generating 
powerful oscillations under conditions leading to a 
reasonable life. These valves were made in pairs, 
as the mirror images of one another, and the basic 
oirchit developed for their use is indicated in Fig. 1. 

This new electronic oscillator is characterised by 
three definite tuned circuits, namely, an inside ana 


outside filament-tuning circuit and an anode-tunii 
cirouit, and also by the use of a feeder-impedance 
transformer, the purpose of the latter being tt 
match the internal resistance of the valves with 
that of an efficient dipole aerial. The small disc; 
at the end of the dipole aerial act as end capacities, 
and experience has definitely indicated that their 
use secures more radiated power and renders easier 
the adjustment of the feeder-impedance-trans¬ 
former than is otherwise possible. 



Fig. 2. Distribution of potential along 
filament tuning and plate tuning cirouit. 


The anode-tuning and the inside filament-tuning 
circuits are the controlling factors of the wave¬ 
length at which the transmitter can be made to 
oscillate with efficiency, all the other adjustments 
being dependent upon them. It is necessary to 
point out that the length of conductor required to 
connect the two anodes together for correct tuning 
is very small—it is only about 5 cm. for a wave¬ 
length of the order of 60 cm.-—and the explanation 
of the fairly long kind of Lecher wire, shown in 
Fig. 1, is that it has been found possible and also > 
desirable to add to that short conductor another 
conductor one wave-length long, bent back on 
itself to avoid loss by radiation. 

The oorrect distribution of the potential along 
the plate and filament circuits, obtained by these 
tunings, is shown in Fig. 2. In addition to adjust* 
ing correctly all the external portions of the hew 
cirouit, it is necessary to arrange the electrical 
supplies to the valves employed so as to generate 
electronic oscillations between their electrodes at 
a frequency corresponding as closely as possible 
with that of the external ciroHit s. 

The radiated energy of one standard unit trans¬ 
mitter has been measured by placing the whole 
apparatus, except the aerial and feeder, in a 
calorimeter and taking temperature curves first 
with the transmitter in oscillation, and then in 
non-oscillating condition, all the electric currents 
being kept constant. Consistent results were 
obtained by this method indicating an average 
radiation power of 3 *6 watts. The power absorbed 
by the filament was approximately 30 watts, that 
by the grid approximately 26 watts, the overall 
efficiency being, therefore, about six per oent, 
increasing to fourteen per cent, if the grid power 
only be taken into account. 

The possibility of substantially increasing the 
radiating power of a transmitter was successfully 
realised by running several of these unit trans¬ 
mitters in parallel with their aerials all in line and 








March 4, 1933 NATURE * 293 


spaced so as to secure the maximum directive 
effect. 

Various methods of modulating the new trans¬ 
mitter were investigated, and the one finally 
adopted, chiefly on account of its simplicity, was 
that of superimposing the modulation on the 
steady negative bias voltage applied to the valve 
anodes. Where several transmitting units were 
connected together in correct phase, the anode 
circuits were connected in parallel and were thus 
modulated simultaneously. The anode-filament 
impedance of a unit transmitter has been measured 
and found to be about 2,500 ohms, and this value 
has been used in designing the modulating trans¬ 
former. 

Wave-length Measurement 

During the investigations, a practical form of 
wave-meter and radiation indicator was developed 
consisting of a dipole aerial provided with large 
discs to form end capacities. A standard type of 
themo-milliammeter of low internal resistance was 
connected at the centre point of this aerial to 
indicate resonance with the radiated field from the 
transmitter. Wave-lengths of the order of 60 cm. 
could be measured to about 1 mm. by coupling 
the meter to an ordinary Lecher wire system, 
which, when in tune, reduced the oscillation in the 
meter to zero. After calibration in this manner the 
indicator was employed to adjust the transmitters 
to the working wave-length. In the case of the 
transmitters already described, it was found that 
by adjusting the external circuits and the electrical 
supplies, the standard valves were capable of 
generating oscillations at practically constant 
efficiency over a continuous range of wave-lengths 
of 80-50 pm. With the aid of other valves having 
smaller and shorter electrodes, a continuous wave¬ 
length range of 55-35 cm. could be covered at 
about the same efficiency. 

Reflector Arrangements 

The idea of utilising a system of unit reflectors 
followed logically on that of the system of unit 
transmitters just described. The advantages 
inherent in the possibility of placing side by side 
several transmitter units working in phase with 
each other for the purpose of increasing the power 
of a transmitting station, would, in fact, have 
been partly lost if the same method could not 
have been extended to the reflector. 

Considering the type of multi-unit transmitter 
developed, it was decided to adopt the ordinary 
well-known cylindrical parabolic reflector, on the 
design of which a considerable amount of ex¬ 
perience was already available. The high efficiency 
observed by experimenting with these very short 
waves with free end reflector rods in place of wires 
or rods supported at each end by insulators, leads 
to a. peculiar type of construction where eaoh 
reflector rod is supported at its middle point by a 
copper tube bent into a true parabolic curve. 


The accompanying photograph (Fig. 3) illus¬ 
trates the type of reflector adopted; this is 
economical in construction and has an important 
advantage in offering a small wind resistance. 
This system comprised four reflector units side by 
side, the aperture being three wave-lengths, and 
the focal length one quarter of a wave-length. The 
reflector rods were excited by three unit trans¬ 
mitting aerials, arranged along the focal line of 
the parabolic cylinder. Each transmitting aerial 
was located so as to overlap two adjacent reflector 
systems, this arrangement facilitating the correct 
phasing of the several transmitters. In this manner 



Fig. 3. Reflector eyatem. 


a directional transmitting system was provided in 
which the radiated energy concentrated in the 
forward beam was about 17 decibels above (about 
fifty times) that given by a half-wave dipole aerial 
alone. 

s. 

Ranges Obtained fob Practical 
Communication 

After developing suitable receivers for the very 
short wave-lengths involved, a number of short- 
range communication tests were carried out during 
October and November, 1931, at distances of 
11-23 miles oversea. In April 1932, a demonstra- 
tion of duplex odmmunication was given with 
equipment incorporating ordinary two-wire tele¬ 
phone terminal apparatus. This demonstration 
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showed the practicability and resulting advantages 
df working both transmitter and receiver in the 
Same reflector, and satisfactory two-way oom- 
munioation was maintained for several hours over 
' the” distance of 23 miles. Soon after this demon- 
"■ stration, the Vatioan authorities decided to adopt 
this system for telephonic communication between 
the Vatican City and the Palace of the Pope at 
Oastel Gondolfo, near Rome. The distance between 
' these two points is more than twelve miles entirely 
overland, and the direct line between them is 
obscured by intervening trees. The apparatus has 
now been installed, however, and is giving satis¬ 
factory operation on what constitutes the first 
commercial radio link on a wave-length of less 
than one metre. 

For the purpose of carrying out long distance 
tests, a more powerful transmitter was developed, 
comprising a five-unit reflector with a four-unit 
transmitter. A standard receiver with single 
reflector unit was installed on the yacht Elettra , 
^ and after preliminary tests over distances up to 
iv 28 miles, preparations were made for tests over 
longer ranges. The transmitting equipment was 
installed in an obsolete observatory at Rocoa di 
Papa, near Rome, at a height of 2,500 ft. above 
sea-level and about fifteen miles inland. Under 
these conditions the maximum optical range as 
set by the curvature of the earth, for a rectilinear 
path between transmitter and receiver, was 52 
miles.* In August 1932, duplex communication 
was established on a wave-length of 57 cm. between 
this station and the yacht at a distance of IS miles. 
Satisfactory communication was continued at 


distances up to 68 miles, beyond which the signals 
became subject to slow and erratic fading, although 
they were still perceptible up to a distance of 110 
miles. 

After a repetition of the above test, in which 
the maximum range of perceptible signals was 125 
miles, the receiving apparatus was installed oh 
Cape Figari, Sardinia, at an altitude of 1,100 ft. 
above sea level. The distance between Rocoa di 
Papa and Cape Figari is 168 miles whilst the 
optical distance, taking account of the heights of 
the two places, is only 72 miles.* When tested 
under these conditions, signals were immediately 
received from the transmitter, although they were 
subject to the same slow deep fading observed on 
the yacht. Excellent intelligible speech was 
reoeived during the Btrong periods of the signals, 
but these became practically inaudible during the 
weak periods. This test lasted from about 4 p.m. 
until midnight, and the average signal strength 
appeared to be greater before than after sunset. 
Chi investigation at Cape Figari, it was found 
that the waves were arriving from a horizontal 
direction* 

In conclusion, it may be said that these investi¬ 
gations servo to illustrate some of the practical 
possibilities of the application of electric waves, 
less than one metre in wave-length, in the field of 
radio communication. R. L. S.-R. 

* These values fur the optical range, os given by the Harohese 
Marconi, do not appear to t>o correct. For the height of transmitter 
given, the range to sea-level Is about 63 miles, while to the reoeiver 
at the height stated above, the optical range U 106 miles* It may 
also be pointed out here that ranges In excess of the optical distance 
have previously been obtained for radio telephonic communication 
on wave-lengths between 6 and 8 metres (see Proe . Inst. Radio jfttg., 
10, 486, 1826,1081). 
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Humour and Humanism in Baeyer's Laboratory 


P ROF. H. RUPE entered the private labora¬ 
tory at Munich, as assistant to Baeyer, in 
1891. At that date the great indigo problem had 
been solved, but the classical work on the reduction 
of the phthalic acids was still in Full swing. These 
investigations, so well known in the abstract 
because of their bearing upon the constitution 
of benzene, take on at once a rich vesture of human 
interest to the reader of Prof. Rupe’s delightful 
reminiscences of life in Baeyer’s laboratory which 
have reoently been published*. The work was 
beset with difficulties. At one time, for example, 
during the intensive search for dihydrophthalio 
acids, gigantic quantities of sodium amalgam, 
up to forty kilograms a week, were prepared and 
used in vain. The author remarks with feeling 
that the situation became very disagreeable to 
th& assistants. It must have been, indeed, a 
“echwere, soheussliohe und geffthrliohe Arbeit” ; 
but no labour was too tedious for the Blaster and 
Ids band of devoted helpers. There was, as Prof. 

* Adolf vm Baeyer alt Lehm und Farther: Brlanerangen aut 
ednem Privatiaboratorium. By Hone Rupe. (Sammlung ohemftcher 
und cfertniftchtcotabcher Vortrtge, herauuegeben van Prof. Dr. H. 
OfKMtmam^ Neue Pctyg Heft 16). Pp. 86. (Stuttgart: Ferdinand 


Rupe says, something of the magnificent in this 
prolonged contest with matter. 

Eventually, however, even Baeyer was super¬ 
saturated with these hydrogenations (“iibers&ttigt 
von diesen Hydrierungsarbeiten”), and the sorely 
tried assistants hailed with deep relief the trans¬ 
ference of his interest to sucoinylosuooinio ester 
and diketocyclohexane, By means of a ‘Kunstgriff 
of which Baeyer was very proud (treatment with 
sodium amalgam in presence of sodium bicar¬ 
bonate), the diketone was reduced to quinitol. 
At the first glimpse of the crystals of the new 
substance Baeyer ceremoniously raised his hat! 

It must be explained here that the Blaster's 
famous greenish-black hat plays the part of a 
perpetual epithet in Prof. Rupe*s narrative. As 
the celebrated sword pommel to Paracelsus, so 
the ‘alte Melone* to Baeyer: the former was 
said to contain the vital mercury of the medieval 
philosophers; the latter certainly enshrined on e 
of the keenest chemical intellects of the modem 
world. Hats are not associated as a rule with 
chemical research, although it is true that Trau&> 
schold’s illustration (1842) shows the striking 
variety of headgear which was to be seen ' ; iu 
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Liebig's original laboratory at Giessen: these 
ohoioe pieces, although perhaps not including an 
‘alte Melone’, ranged from the postman’8 cap 
of Ortigosa the Mexican through the tam-o- 
shanter of his unnamed neighbour to the stylish 
topper favoured by A. W. Hofmann. It now 
appears that the tradition of laboratory hats 
desoended from Liebig to Baeyer. However that 
may be, Baeyer’s head was normally covered. 
Only in moments of unusual exoitement or elation 
did ‘the Chef’ remove his hat: apart from such 
occasions his shiny pate remained in permanent 
eclipse. 

When, for example, the analysis of the important 
di&cetylquinitol was found to be correct, Baeyer 
raised his hat in silent exultation. Soon after¬ 
wards the first dihydrobenzene was prepared, by 
heating dibromohoxamethylene with quinoline: 
Baeyer ran excitedly to and fro in the laboratory, 
flourishing the ‘alte Melone’ and exclaiming: 
“Jetzt haben wir das erste Terpen, die Stamm- 
substanz der Terpene I” Such is the picture from 
behind the scenes of the dramatic way in which 
the Master entered upon his famous investigations 
on terpenes. 

Incidents of this kind may appear to be slight, 
and yet cumulatively they throw a stream of 
light upon the personality of this great chemist. 
TTiere is no doubt, for example, that at times 
‘the Chef* was unduly impulsive. One morning 
he burst into the private laboratory, and, without 
having lit his cigar (an indication in itself of unusual 
emotional disturbance), raised the ancient ‘Melone’ 
twice, and exclaimed : “Gentlemen [the audience 
was composed of Claisen and Briining], I have 
just had word from E. Fischer that he has brought 
off the complete synthesis of glucose. This heralds 
the end of organic chemistry : let’s finish off the 
terpenes, and only the smears (‘Schmieren , ) 
will be left!” Prof. Rune’s reminiscences are 
rich in snapshots of this kind, which are often 
more revealing than pages of formal description 
could be. 

Baeyer’s customary tools were test-tubes, watch- 
glasses, and glass rods. As an example of his 
endless patience, Willstatter relates having seen 
him keep a test-tube in gentle play over a flame 
for three-quarters of an hour when activating 
magnesium with iodine. He valued at least three 
things which were deemed of fundamental import¬ 
ance by the alchemists; for he impressed upon 
his students that the essential attributes of the 
dhemist ore patience, money, and silence. His 
lectures were marked by dearness and simplicity 
of diction, with occasional delicate touches of 
North German humour or sarcasm. He urged his 
listeners to learn to think in terms of phenomena; 
and, like Kekute, he emphasised the importance 
bf riving occasional rein to the imagination : “so 
vide Chemiker haben nioht geniigend Phantasie”. 

Although 'the Chef’ was often regarded as stiff, 
unapproachable and severe, he was in reality a 
ktnoly map who did much good by stealth. He 
'fiw free from vanity; and, unlike many nien of 


learning, he was always ready to acknowledge 
ungrudgingly the merits of others. Baeyer favoured 
the use of simple apparatus, and the introduction 
into his laboratory of any device savouring of 
complexity had to be undertaken with great tact. 
The first mechanical stirrers, worked by water- 
turbines, were smuggled in one evening. On the 
following morning, ‘der Alte’ beheld them in full 
working order. For a time he affected to ignore 
them ; then he contemplated them unwillingly, 
with an air of challenge ; next came the first 
remark, so anxiously awaited : VGeht denn das V* 
“Jawohl, Herr Professor, ausgezeiohnet, -die Re- 
duktionon sind schon bald fertig.” The Herr 
Professor was finally so much impressed that h© 
took the exceptional step of summoning the Frau 
Professor. 'Die Lydia,’ as she was called in the 
laboratory, stood by the merrily clattering ap¬ 
paratus for a while in silent admiration ; then she 
uttered these unforgettable words : “damit musste 
man gut Mayonnaise mochen kfinnen” ! What a 
great deal depends upon one’s point of view 1 

These truly fascinating pages afford glimpses 
also of the personnel surrounding ‘the Chef’. 
Among them, Herr Leonhard, the old Bavarian 
factotum inherited by Baeyer from Liebig, stands 
out by reason of his liberal attitude towards the 
ethics of lecture demonstrations. Upon occasion 
he triumphed over his scruples to ‘help’ his experi¬ 
ments in their fight against the malignity of 
matter (“Tiicke des Objekfces”)—that bane of the 
whole race of lecture-assistants : as witness his 
dry reply to a remark upon the difficulty of making 
chloroform from alcohol and bleaching powder: 
“Wissens Herr Doktor, dos Chloroform, dos is 
schon do hermnen”! There was also the old 
‘Laboratoriumdiener’, Carl Gimmig, a veteran 
zouave of the war of 1870, with his compelling six- 
o’clock cry : “Ihr Herre, s’isch Zeit I” If the 
workers lingered, Carl remorselessly turned off the 
gas at the main and became ‘terribly evident’. 
There is, too, an instantaneous snapshot of a 
‘filia hospitalis’ of the laboratory, the fair daughter 
of Herr Inspektor Fehl; but of her it may be 
said, as of her prototype in the song so beloved of 
German studentry, that “die Fussohen laufen wie 
der Wind” off Prof. Rupe’s pages. 

A narrative of this kind oannot fail to reflect 
something of the personality of the author, and 
in the concluding relation of the surreptitious help 
he once extended to a would-be pharmacist, over¬ 
come with ‘Examenangst’ (expressive word!) in 
Baeyer’s ‘Bleikammer*, we obtain a glimpse of 
Prof. Rupe’s innate kindness of heart. 

“Chemistry has always seemed to me such a 
dead subject—so ptterly devoid of human interest!’’ 
exclaimed a classicist within the hearing of the 
present writer the other day, as he stepped some¬ 
what reluctantly into a lecture on alchemy. May 
he and others who share that mistaken view seek 
a truer orientation in this matter from such 
writings as these sparkling reminiscences of Ufe 
and labour in the laboratory of Adolf von Baeyer* 

John Rear. 




Obituary 


Sm J. Arthur Thomson 
VE7TTHIN two years of bis retirement from the 
W chair of natural history at the University of 
Aberdeen, Sir J. Arthur Thomson was struck down 
by a heart illness which had hampered his well¬ 
being for many years, and although he rallied, his 
power of resistance was broken and he died at his 
home at Limpsfield in Surrey on February 12, 
aged seventy-one years. 

Bom at Saltoun, East Lothian, on July 8, 1861, 
a son and grandson of the manse, Thomson 
graduated M.A. at the University of Edinburgh 
m 1880, and thereafter completed the divinity 
course at New College. But the influence of his 
teachers, and a natural bent derived from two 
generations of naturalists on his mother’s side, 
swung the balance towards the study of natural 
aoienoe, and in 1883 he was at Jena under the 
'guidance of ErnBt Haeckel, and in 1885 with 
Schulze at the Zoological Institute in Berlin. He 
returned to Edinburgh to become the most 
popular teacher of his time in zoology and botany, 
and his success there led to his appointment in 
1809 to the regius chair of natural history at 
Aberdeen* He was a good teacher, clear and 
sympathetic, never losing sight of the wood for the 
trees, insistent upon the broad truths to which the 
facts pointed; and bo during these thirty-one years 
he kept turning out a stream of scientific workers 
remarkable in its volume for a small university 
recruited from schools where biology is unknown. 

At the same time, Thomson was constantly 
engaged upon systematic investigations of the 
Aloyonaria, collections of which came to him for 
identification from almost all the seas of the world. 
The majority of his papers upon these collections 
were included in the reports of special expeditions, 
so that the mass of his descriptive work has been 
aoaroely recognised ; but although it was perhaps 
the least important of his great activities, it was 
very far from being negligible, as is witnessed by 
the extent of the collection of typo and named 
specimens he presented to the British Museum on 
his retirement, and by the excellence of such 
memoirs as his accounts of the Aloyonaria of the 
Australian Thetis Expedition, of the Prince of 
Monaco’s collection, and of the Dutch Siboga 
Expedition to the East Indies, the last of which 
appeared not many months ago. 

Apart from his teaching, Thomson’s great 
achievement was undoubtedly as an expositor of 
science and scientific thought. He had a gift of 
simple, lucid writing and lecturing, which enabled 
him from his full knowledge to expound the beauty 
and interest of Nature, so that no man of his time 
has done so much to interest the people in natural 
history. That was a work of importance, paving 
the way for that appreciation of scientific work 
which will allot to it its proper place in the life 
and progress of civilisation. He was in demand 
at home and abroad as a lecturer, and his lectures 
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in book form, together with his other writings, 
make a considerable library in themselves. They 
were by no means all of the popular sort, and 
amongst the best I should be inclined to place 
“The Evolution of Sex” (1889) written with 
Patrick Geddes, “The Science of Life” (1899), a 
neat summary of biological progress, “The Wonder 
of Life” (1914), the St. Andrews Gifford lectures 
“The System of Animate Nature” (1920), the 
“Biology of Birds” (1923), and his last great work, 
written again with Geddes, “Life : Outlines of 
General Biology” (1031), a store-house of bio¬ 
logical themes. On the popular Bide, the larger 
works which were probably most widely read were 
“The Outline of Science” which he edited and 
mostly wrote, and “The New Natural History”. 

Many honours came to Sir Arthur : he was 
invited to give several important series of lectures 
in Great Britain, in South Africa and America ; 
he was created a knight on retirement from his 
chair, and then also Aberdeen made him an L^.D., 
a degree which had already been conferred upon 
him by his own University of Edinburgh, and by 
McGill University and University of California. 
Throughout it all he preserved a charmingly simple, 
almost shy demeanour, which hid a warm heart 
and much friendliness. 

Sir Arthur Thomson could not have accom¬ 
plished his vast output without the active assist¬ 
ance of Lady Thomson, herself a naturalist, and 
it is evidence of the strength of heredity and of 
the influence of early nurture, that each of the 
members of their family, three sons and a daughter, 
has contributed to scientific literature. 

Jambs Ritchie. 

Prof. A. H. Sayob 

With the passing of Archibald Henry Sayce on 
February 4, Oxford loses one of the last, if not the 
last, of the old life-fellows, and the world a link 
with the scholars, of whom Sayce was by no jneans 
the least, who first deciphered the languages'of 
the inscriptions of the old tongues of Mesopo¬ 
tamia and the surrounding regions, and so put on 
a firm basis the study of the ancient history of 
the Nearer East. 

Sayce was in many respects a most remarkable 
man. He was bom so far back as 1846, the oldest 
son of the Rev. H. S. Sayce, vicar of Caldicot, 
Mon., and even in undergraduate days had the 
misfortune to have bad health, but he was endowed 
with a remarkable persistence, and a scarcely less 
remarkable memory. He found the handling of 
heavy texts, lexicons and dictionaries an un¬ 
pleasant task, and certainly for very many years 
abandoned their use, preferring to quote, not 
always perhaps accurately, from his well-stored 
memory. It is perhaps to this fact that we owe 
the enormous breadth of his learning, for he 
remembered all he read and up to the very last 
was reading and annotating with many linguistic 
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p&r&Ueta the latest current periodicals. He always 
moved with the times. 

Sayee^s early interests were mainly of a philo¬ 
logical nature, including not only technical work 
on ancient languages, but also services to the 
revisers of tho Ola Testament, and a text and 
oommentaiy on Herodotus. Later, he turned to 
questions of comparative religion, and when he 
was already more than sixty years of age, pure 
archaeology especially attracted him. He acquired 
a very complete knowledge of modern work on 
prehistoric archaeology, and the present writer 
remembers discussing with him, in his eightieth 
year—and it was Sayee who did most of the 
discussing-—the problems of Mousterian and Upper 
Palaeolithic^ flints in Transjordan. The geographical 
and scientific side of Assyriology was always of 
great interest to him, possibly owing to his early 
training under the Rev. Bradford Waring Gibson 
of Trinity College, Cambridge, a keen student of 
mathematics who was headmaster of Grosvenor 
College, Bath, where Sayoe was educated. Unfortu¬ 
nately, apart from such publications as his “Notes 
on an Unexplored District of Northern Syria” in 
the Proceedings of the Society of Biblical Archceology 
of 1911, most of his geographical work is buried in 
former editions of the “Encyclopaedia Britannica”. 

In addition to these wide interests, Sayce was 
an admirable preacher, and a pleasant and witty 
companion even to those widely separated from 
him in years, and it is sad to think that he no 
longer occupies the rooms in Queen’s which he has 
had since he first became a fellow, nor shall we 
see any more the frail figure of our old friend 
walking along the sunny side of the Banbury Road 
on his way to visit one of his many pupils, for so 
we were, though he never gave and, indeed, of 
later years disliked, formal teaching. 

Sayoe obtained a first-class both in Moderations 
and Greats, taking his final Schools in 1868, a 
year which included Andrew Lang, E. A. Knox, 
afterwards Bishop of Manchester, T. Humphrey 
Ward, and K. A. Muir-Mackenzie, Ho obtained 
his fellowship in 1869, and was classical and 
theological tutor from 1870 until 1879. He was 
a member of the Old Testament Revision Com¬ 
pany from 1874 until 1884, and deputy professor 
of comparative philology from 1876 until 1890; 
in the following year he became professor of 
Assyriology, ana resigned in 1914. In 1897 he 
became president of the Society of Biblical 
Archaeology, and retained this position until the 
Society was amalgamated with the Royal Asiatic 
Society in 1918. He was Hibbert lecturer in 1887, 
Gifford lecturer in 1902, when he discussed “The 
Conception of the Divine among the Egyptians 
and Babylonians”, Rhind lecturer in 1907 and 
Huxley lecturer of the Royal Anthropological 
Institute in 1930. His honours were naturally 
mainly academic. His old University made him 
an Hon. D.Litt. in 1907, he was an honorary 
fellow of the British Academy and Hem. LL.D, 
of Dublin, and also held the honorary degree of 
BJD. Edinburgh and Aberdeen. 


It is not possible to recount Sayoe’s many 
publications. His first publications were Assyrian 
grammars; in 1874 he published “Principles of 
Comparative Philology” and six years later “Intro¬ 
duction to the Soienoe of Language”. Perhaps 
his best-known work is “Fresh Lights from the 
Monuments” which passed through no less than 
nine editions between 1883 and 1895, while his 
standard book on the Old Testament was “ "Higher 
Criticism’ and the Verdict of the Monuments” 
(1894). This does not include a host of other books 
and articles, some of which have been mentioned 
above, for, during his long working life, scarcely a 
year passed without an important contribution 
from his pen dealing with some aspect of 
Assyriology. L. H. D. B. 


Mb. T. A. Coward 

The sudden death from heart failure of Thomas 
Alfred Coward at his home at Bowdon on 
January 28 leaves a gap in the ranks of British 
field naturalists and came as a blow to those who 
knew and loved him. 

Coward was bom in Bowdon, a Cheshire suburb 
of Manchester, in January 1867, and there he 
spent his life. Educated at Brooklands School, 
Sale, and Owens College, Manchester, he endured 
nineteen years in the uncongenial atmosphere of 
a Manchester warehouse, until the absorption by 
one of the large industrial combines of the 
firm which he was serving gave him the chance he 
craved, and for more than thirty years he was 
able to follow his own bent in studying animals, 
particularly vertebrates, in the field. He contri¬ 
buted occasional notes and papers to the Pro¬ 
ceedings of the Zoological Society , to the Zoologist, 
British Birds and other more or less technical 
magazines. Articles in the Field and other news¬ 
papers and in the Nineteenth Century appealed to 
a larger public, and as “T. A. C.” of tho Manchester 
Guardian he was widely known. 

Of Coward’s many books on topography and 
natural history, the most serious contribution to 
scientific literature was perhaps the “Vertebrate 
Fauna of Cheshire and Liverpool Bay” (1912), 
which ranks high among county faunas, but 
better known is his “Birds of the British Isles 
and their Eggs”, first issued in 1919, a household 
word among amateur ornithologists, which has 
done more to promote and encourage the intelligent 
study of birds in Great Britain than any other 
work of our time. To study birds he went to 
many out of the way parts of Britain from the 
Shetland Isles to Cornwall, and with his wife, who 
shared his tastes, visited Holland, the Camarjpie, 
the Pyrenees and Hungary in order to find birds 
he could not see at home. 

What Coward wrote was always good reading. 
It was mostly the outcome of his own wide and 
varied experience, was free alike from technicalities 
and rhetorical frippery, and above all was accurate. 
He had a considerable vogue as a lecturer and Jus 
lectures and broadcast talks were compact of the 
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gam* sound material as bis writings. For more 
than a quarter of a century he was a distinctly 
educative force. 

During the War, Coward was acting keeper of 
the Manchester Museum, and in 1921 the Univer¬ 
sity conferred upon him the degree of M.Sc. in 
recognition of his services in that capacity. He 
was an active member of the Museum Committee, 
and devoted much time to the arrangement and 
care of the Dresser collection of birds. He was a 
member of the executive committee of the 
Lancashire and Cheshire Fauna Committee, 
and acted as referee for vertebrates. He was 
president of the Manchester Literary and Philo¬ 
sophical Society in 1921 and 1922 and a fellow 
of the Zoological and Entomological Societies. 

0. O. 

Mk. Henry A. Fleuss 

We regret to announce the death on January 4, 
at the age of oighty-two years, of Mr. Henry 
- Albert Fleuss. He was one of the pioneers of 
"i rescue apparatus. After serving in the mercan¬ 
tile service for many years, lie left it about 
1979, in order to make a pipeless diving apparatus. 
He designed a suitable pump for compressing 
oxygon and mode his first test in a tank at the old 
Polytechnic in Regent St., London. Without any 
previous experience of diving, he remained under 
water for one hour, which at that time was an 
amazing performance. 

Fleuss claimed to be the first man to breathe 
pure oxygen without any ill-effects. At the 
request of Sir B. W. Richardson, he went into a 
chamber filled with a gas that meant death in 
one minute if inhaled, and stayed in there for half 
an hour. Later, during a lecture given by Sir 
B. W. Richardson, Fleuss remained in ft chamber 
through which a current of carbon dioxide was 
made to flow. 

Fleuss then turned his attention to mine rescue 
apparatus and carried out experiments at the 
Netherseal Colliery and Seaham Colliery. His 
next exploit was during the building of the Severn 
Tunnel, the workings of which became flooded. 
Fleuss went down a shaft 200 ft. deep with 40 ft. of 
water at the bottom, and was given up for dead 
a long time before he returned to the surface. 
The celebrated diver Lambert then put on the 
dress and was able to close the necessary doors 
to enable the tunnel to be pumped out. Messrs. 
Siebe, Gorman and Co,, Ltd., afterwards put the 
apparatus on the market. 

Among Fleuss’s other inventions was the well- 
known ‘Geryk’ vacuum pump. He claimed to 
be the inventor of the first mechanical high 
efficiency vacuum pump ever made, in 1885. 
About 1890 at a demonstration at the Royal 
Institution an electric lamp bulb was exhausted 
with a ‘Geryk’ pump, and the lamp burned for 
about 1,000 hours. 

Fleuss also invented a tubeless pneumatic tyre 
which was in great demand about thirty-five 
years ago. W. G. 
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Dr. Welly Merck 

We regret to learn from the Chemiker-Zeitung 
of the death on December 15 of Dr. Willy 
Merck, a member of the well-known firm of 
chemical manufacturers, E. Merck of Darmstadt. 
Dr. Merck, who was born in 1860 at Darmstadt, 
was the son of Dr. Georg Franz Merck, the dis¬ 
coverer of papaverine. After studying at the 
Universities of Heidelberg, Strasbourg and 
Kiel and at the Polytechnic at Aachen, he 
graduated at Kiel in 1886, where he had worked 
under the direction of Ladenburg. His thesis 
embodied the results of his studies on cocaine and 
he had been able to effect a partial synthesis of 
this alkaloid by the mothylation of benzoyloegonin, 
a by-product obtained during the extraction of 
cocaine. Many years later, the complete synthesis 
of naturally occurring {-cocaine and of d-pseudo- 
cocaino was carried out in the Merck laboratories 
by W. Merck in collaboration with R. Willst&tter. 

Immediately after his graduation, Merck entered 
the service of the firm and, after a year’s travel 
in the Far East, he returned to Darmstadt to 
undertake a leading part in directing the work not 
only in the laboratories but also in the factory, 
where he successfully initiated the manufacture 
of many new drugs. In 1905 the University of 
Halle conferred upon him an honorary doctorate 
in the Faculty of Modicine and he was the recipient 
of many public honours and decorations. He was 
made Qeheimer Kommerzienrat in 1918 on the 
occasion of the two hundred and fiftieth anniver¬ 
sary of the foundation of the firm. 

The death on February 5 is announced of 
Mr. J. J. F.-X. King, aged seventy-seven years, 
one of the best-known Scottish entomologists. 
Mr. King was an accomplished field naturalist and 
collector, and some few years ago he presented 
his main collection of British insects to the 
University of Glasgow. The University is now to 
receive under his will the portrait of Mr. King 
painted by Forrester Wilson and the remainder 
of his collections, together with his library of 
books on natural history. 

We regret to announce the following deaths : 

Dr. C. A. Barber, C.I.E., lately lecturer in 
tropical agriculture at the University of Cam¬ 
bridge, formerly Government Botanist, Madras 
and Sugar Cane Expert for India, on February 24, 
aged seventy-two years. 

Sir Benjamin Gott, chairman of the Commission 
on Educational and Cultural Films, who was 
secretary of the Middlesex Education Committee 
from 1898 until 1928, and formerly headmaster of 
the Cheltenham School of Soienoe, aged sixty- 
seven years. 

Prof. Johannes Schmidt, director of the Carls* 
berg Physiological Laboratory, Copenhagen, a 
leader of several deep-sea expeditions, and known 
especially for his work on the life-history of the 
eel, aged fifty-five yeans. 


NATURE 


299 


March 4, 1933 


News and Views 


The Pepys Tercentenary 

On February 23 the tercentenary of the birth of 
Samuel Pepys was commemorated in London and at 
Cambridge. The London celebrations included a 
lecture by Mr. E. Chappell arranged by the Society 
for Nautical Research at the Clothworkers’ Hall; an 
address by Mr. A. Bryant to the Women’s Section of 
the London Municipal Society at Admiralty House, 
and a commemoration service at the Church of St. 
Olave, Hart Street, where Pepys was buried and olose 
to where he lived and worked. The service won 
attended by the Lord Mayor and sheriffs of the City 
of London and the address was given by Prebendary 
Wellard, chaplain to the Pepys Club. During the 
service a wreath was placed on the Pepys monument. 
At the meeting of the Royal Society in the afternoon, 
the fellows stood in silence os a tribute to the memory 
of Pepys, and the president. Sir F. Gowland Hopkins, 
recalled that they mot on tho actual date of Pepys’a 
birth, three hundred years ago. Though Pepys, ho 
said, was not an investigator, it was clear his business 
acumen and his general interests in their problems 
had put him high in the estimation of his con¬ 
temporaries, as he was thrice elected to the council 
and ultimately to the presidential chair. The 
references in his “Diary” to the Society showed his 
appreciation of the privileges of a fellow and his 
interest in the Society’s work. The oommomoration 
at Magdalene College, Cambridge, was attended by 
Sir John Simon, who proposed “The Immortal 
Memory of Samuel Pepys”. 

Samuel Pepys and the Royal Society 

It was recorded in Nature of February IS, p. 229, 
that Pepys, after an interval of non-service, re-entered 
the council of the Royal Society at the anniversary 
meeting on November 30, 1081, Sir Christopher 
Wren being president. At the anniversary meeting 
in 1684, Pepys became the Society’s president, and 
it is of interest to note the frequency or otherwise 
of his attendances at council meetings, or at the 
general gatherings afterwards in Gresham College, 
for discourse, or for experimental purposes of the 
kind then possible. When presiding at councils 
Pepys did not always remain for these later meetings, 
and the reason may doubtless be found in his 
numerous public duties, but, as substitute. Dr. Gale, 
Sir John Hoskyns, Dr. Lister, and Sir Joseph 
Williamson were often called upon in turn. Pepys 
was not present at the Society’s meeting on Decem¬ 
ber 3, 1684, but he attended the couricil on December 
10, as well as presiding at the subsequent meeting 
of fellows. From the following January 7, until 
September 16, he attended throe councils and one 
meeting. He was continued on November 30, 1686, 
in the presidency for another year, and during that 
period he attended eight council meetings and three 
ordinary meetings. On November 30, 1666, the Earl 
of Carbary was made president, and Pepys a vice- 
president* Opportunity may here be taken to record 
that Sir Anthony Deane, the eminent ship designer, 


and oo-adjutor of Pepys in naval matters, who was 
made a fellow of tho Society in 1681, was elected to 
the council on November 30, 1682. At the anniver¬ 
sary of 1684, when Pepys became president, Sir 
Anthony Deane re-entered the council ; thus the 
two were colleagues. We may, perhaps, believe that 
Deane owed his entry to Pepys’s recommendation. 

Number 60 in Time Measurements 

A correspondent has sent tin inquiry as to the 
origin of the division of a day into twenty-four 
hours, each divided into sixty minutes, and these 
into sixty seconds. The preliminary observation may 
be made that the numbers five and twelve are both 
marked out naturally by the fingers on our hands 
and tho months in the year ; it is not surprising that 
their product should be selected as a convenient 
number. Sixty is also twice the number of days in 
a month, the length of tho average lunar month 
being a little less than thirty days, and that of the 
average solar month a little more than thirty, John 
Williams, on p. 17 of his “Chinese Observations of 
Comets”, describes tho Chinese reckoning of timo by 
cycles of sixty years and smaller cycles of sixty 
days, the same system of namoH being used for the 
individual years and days of a sixty-fold Cycle, 
Possibly they used the divisor sixty again in forming 
smaller time-intervals. It is, however, probable that 
our present subdivisions of time are derived from 
countries loss remote than China. The independence 
of ancient China from western nations is shown by 
the completely different division of the stars into 
constellations that was adopted there. 

Dr, J. K. Kothekjnohajj gave some details of the 
divisions of time in use in ancient Mesopotamia at 
the November meeting of the Royal Astronomical 
Society {Observatory , December 1932). There were 
twelve months, each of about thirty days, in on 
ordinary year. The Sumerians divided a day into 
twelve 6eru, each beru into thirty us, thus following 
tho analogy of months and days ; incidentally, this 
gives tho origin of the division of the circumference 
of a circle into 360°, or twelve signs of 30° each. 
Dr. Fothoringham states that tho Babylonians after¬ 
wards divided day and night each into twelve hours, 
whioh changed in length with the seasons. The 
Egyptians also followed this arrangement, Moreover, 
sixty was an important number in the Chaldean 
system Of numeration, so that, it was natural to use 
it in subdividing the hour into sixty minutes, and, 
at a later date, in dividing the minute into sixty 
seconds. The latter unit was unimportant until 
fairly accurate, clocks had been constructed. 

Gift to Herbarium of University of Bristol 

Mr. J. W. White, the Bristol field botanist, who 
died on October 26 last, bequeathed the whole of his 
British and Continental herbarium and a hundred 
valuable books io the Botany Department of the 
University of Bristol. The whole herbarium is 
made up of about 16,000 sheets of which those 
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carrying British species occupy six’ and those carrying 
Continental European species occupy fifteen large 
cabinets. Most of the plants in this herbarium were 
collected by White himself on his walks and travels 
at home and abroad* but numerous additions have 
from time to time been made by exchange and 
purchase. The specimens are beautifully mounted* 
well labelled, carefully catalogued and useful notes 
and relevant cuttings are frequently attached to the 
sheets. White was the author of “The Flora of 
Bristol**, publishod in 1912, which is rightly considered 
a model of what a county flora should be. His 
herbarium is, however, of far more than merely local 
importance. The accuracy and critical nature of 
his determinations make it of real scientific value 
and wide general interest. By coming into possession 
of this herbarium the hortue siccus of the University 
of Bristol has become one of the four best-oquipped 
university herbaria in England. 

Verulamium, 1932 

Excavations at St. Albans in 1932, of which Dr. 
and Mrs. R. E. Mortimer Wheeler gave on account 
at the Society of Antiquaries on February 23, havo 
again added to the impressiveness of the prehistoric 
site and enhanced its importance as a source of 
knowledge of conditions in Britain immediately 
before the Roman invasion. The chance discovery 
in 1932 of a hoard of silver coins a mile north of the 
Abbey in the dyke running across country from the 
north of St. Albans in tho direction of the village of 
Sondridge, not only proved the existence of the dyko 
before the second century a.p,, but also led to the 
determination of the true character of this remarkable 
work, which is 100 ft. broad, 30-40 ft. deep and some 
five miles long, as a British defensive work extending 
from the pre-Roman city at the south-west of St. 
Albans to prehistoric works, of which the remains are 
still to be seen at Wlioathampstead. Excavations 
here in the past summer have shown this to be a 
prehistoric ‘city* about a hundred acres in extent, 
the most remarkable of its kind in the period yet 
found in Britain. It would appear that this great 
work was constructed by the Belgie invaders of 
Britain, who established their headquarters at St. 
Albans towards the end of the first century b.o. In 
hia account of tho past year’s exploration of the 
Roman city, Dr. Wheeler drew a gloomy picture of 
the social and economic depression, alleviated only 
by a brief and illusory recovery, which invaded Veru- 
lamium as Roman power declined, after a brilliant 
and perhaps too optimistic efflorescence of prosperity. 
In the juxtaposition of pre-Roman and Roman on 
sqp extensive scale and in the evidence of tho varied 
fortunes of a prolonged Roman occupation, St. 
Albans, under continued exploration, promises to 
become one of the most instructive and impressive 
archaeological sites' on the fringe of the Roman 
Empire in the western world. 

Federal Council for Chemistry 

In ita report for 1932, the Federal Council for 
Chemistry refers with regret to tho necessary post¬ 
ponement of the ninth International Congress of 


Pure and Applied Chemistry and the eleventh 
conference of the International Union Of Chemistry, 
which were to have been held in Madrid in 1932* 
The next meeting of the Union will take place in 
the spring of 1934 in Madrid, and not in Switzerland, 
as previously arranged. During the year, the Verein 
Oesfcerroichischer Chemiker and the Svenska National 
Kommitten for Kemie were elected members of the 
International Union. The report refers to a con¬ 
ference on chemical documentation, held in Paris 
in October 1932, and indicates that the Federal 
Council and the Division of Chemistry and Chemical 
Technology of the U.S. National Research Council 
aro in complete agreement with regard to certain 
criticisms of the activities of the International Com¬ 
mittee doaling with tho reform of biochemical 
nomenclature. The efforts of the British Standards 
Institution to extend the use of the words “British 
Standard” to include “chemical substances used in 
manufactures, photography, or philosophic research 
and anti-corrosives’ 1 were supported by the Federal 
Council. The Board of Trade agreed to the Institution 
proceeding with an application to register provided 
that it was in a position to submit support from the 
appropriate trade association or similar body. A 
significant passage in the report is as follows ; “In 
October, a Committee consisting of Dr. E. F. Arm¬ 
strong, Mr. E. R. Bolton, Dr. L. H. Lampitt, Prof. 

G. T. Morgan, Mr. Emile Mond, Prof. J. C. Philip, 
Sir William Pope, Mr. J. Davidson Pratt, and Mr. 
D. Rintoul was appointed 'To consider how the 
resources of the various bodies concerned with the 
professional and scientific welfare of chemists can be 
most economically and efficiently utilised*. This 
Committee has met on several occasions, and will 
present, early in 1933, a report on its findings for 
consideration by the Federal Council.** We shall 
look forward with interest and expectation to the 
outcome of the deliberations of so representative a 
committee, whioh is dealing with a matter of national 
as well as professional importance. 

Photographic Analysis of Explosion Flames 

At the Friday evening discourse at the Royal 
Institution on February 24, Prof. W. A. Bone 
discussed “The Photographic Analysis of Explosion 
Flames”. Nowadays the photographic analysis of 
explosion flames has beoome an indispensable part 
of the scientific study of explosions. Prof. Bone 
described first, with experimental illustrations, how 
the earlier work of Mallard and Le Chatelier and of 
Berthelot and Vieille in France, as well as that of 

H. B. Dixon and his collaborators in Great Britain, 
during the period 1883-1003, revealed, not only 
the successive stages in gaseous explosions, but also 
much about the nature of the final phase of ‘detona¬ 
tion* (V<mde explosive) with its intensive chemical 
action, high constant velocities (one or two metres 
per second) and shattering effects. Prof* Bone then 
dealt principally with recent developments in the 
designing of high-speed cameras by Mr. R, P. Fraser 
at the Imperial College, South Kensington, where it 
has now beoome possible not only to photograph. 
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but also to analyse with precision, periodic move¬ 
ments in explosion flames occurring with frequencies 
up to a million a second. A number of the resulting 
photographs were exhibited showing the influence of 
compression waves in accelerating explosion flames 
and setting up detonation therein and, more par¬ 
ticularly, the new phenomenon of ‘spin’ in detona¬ 
tion, which is due to a highly luminous oomet-like 
‘head 1 of detonation spiralling through the medium 
with a frequency of several tens of thousands a 
seoond, and appears to be a concentrated locus of 
positively charged particles. Those developments are 
not merely important but have also opened up a 
new field in tho investigation of the propagation of 
chemical change through gaseous media undor the 
most intensive conditions of temperature and 
pressure. 

Recent Acquisitions at the British Museum (Natural 
History) 

The Rev. A. H. Cooke has given the whole of his 
collection of shells of land -snails of the genus Olausilia 
and of the dog whelk (Thais lapillus) ; the former is 
very rich in series from central Europe and the 
Balkans, and the latter includes specimens from 
practically the whole distributional area, and illus¬ 
trates very completely the remarkable variation of 
this species. Recent accessions to the Department 
of Entomology include the final instalment, consisting 
of several hundred Hymenoptera, of the very large 
amount of material collected by the Percy Bladen 
Trust Expedition to the Seychelles and other islands 
of the western Indian Ocean. This expedition, which 
was led by Prof, (then Mr.) Stanley Gardiner, in 1905 
and 1908-9, resulted in the gift of many thousands 
of specimens to tho Museum. The final instalment 
consists almost entirely of small or minute wasps, 
many of them obviously new, which it has so far 
proved impossible to work out owing to the lack of 
specialists in these groups. The Department has also 
received a set of the Hymenoptera collected on the 
island of Rodriguez by the late H. J. Snell and by 
Mr. R, P. Thomasset. From Mount Kina Balu in 
North Borneo a series of a new species of Blepharocera 
has been sent by Mr. H. M. Pendlebury. Flies of this 
genus have hitherto been found only in the north 
temperate regions, and their disoovery in Borneo is 
therefore both surprising and of importance in 
zoogeography. The larvae of those insects live only 
in waterfalls and rapids, attaching themselves to 
rocks and stones by means of ventral suckers; and 
it has been considered therefore that they would be 
able to spread only along land routes. The four, 
widely separated, compound eyes in this species give 
the head a most remarkable appearance. The 
American Museum of Natural History has presented 
to the Department of Geology a model of an extinct 
stmight-fcuaked elephant. 

Game Animate in the British Museum (Natural History) 

Thu Trustees of the British Museum announce the 
Closing of the exhibition of the game animals of the 
ftrftitite Empire in the New Whale Gallery at the 
Nlt^ral on March 19. As# owing 


to the financial stringency, it was impracticable to 
begin last year the removal of the exhibited specimens 
of whales to their new quarters, the Trustees decided 
to use the space available for the temporary exhibition 
of the game animals, grouped by the three great 
faunal regions in which they occur and arranged 
without glazed cases. Unhappily the skins are 
attractive to moths ; it would therefore be risky to 
leave the specimens exposed when the moths begin 
to fly in spite of the daily dusting which these skins 
receive, and they will be returned to their oases 
before the end of the month. Capt. Guy Dollman, 
who was responsible for the arrangement of the 
exhibition, will talk in tho New Whale Gallery about 
the animals in the three great faunal regions at 
11.30 on March 4, Indo-Malaya; March 11, Africa ; 
March 18, Canada and Newfoundland. Visitors will 
be admitted free. 

Ross Institute for Tropical Diseases 

At a recent meeting of the Industrial Advisory 
Committee of tho Rosa Institute, Putney Heath, 
London, S.W., reports were received of the over-seas 
activities of tho Institute. Seven research centres in 
Assam and northern Bengal have been opened, -and 
anti-malarial work and tho testing of new drugs for 
the treatment of malaria have been pursued there 
and in Rhodesia and East and South Africa. In the 
Assam tea gardens, anti-malarial work has resulted 
in much improved health, for in 1930 amohg a popu¬ 
lation of 13,248 the admissions to hospital were 
23,226 but in 1932 with a slightly larger population 
the admissions were reduced to 15,141. A standard 
oil mixture for killing mosquito larvae has been 
devised in conjunction with the Burma-Sholl group. 
The health among lead miners in Yugoslavia was 
investigated and a health scheme was formulated 
and is now in operation. At the conclusion of the 
proceedings, Mr. Still and Sir Malcolm Watson 
addressed the meeting on the subject of yellow fever. 
Now that travel by aeroplane is so rapid, tho grave 
danger that infection may be carried from the yellow 
fever zone in West Africa to East Africa and Asia, 
which would be followod with disastrous conse¬ 
quences, was emphasised. 

Norwegian Antarctic Expedition 

Capt. H. Rusxb-Laksek, the leader of the forth¬ 
coming Norwegian expedition to tho antarctic, has 
outlined his plans in the Polar Record for January. 
With two companions and eighty dogs, he hopes to 
be landed from a whaler at Enderby Land early 
this year, A hut will be built as a base for the winter 
months but various sledge journeys will be made in 
April and May. In the spring the three men will 
start sledging westward over the sea-ice along the 
coast of the Weddell Sea to Snow Hill or Hope Bay 
in Graham Land, where supplies were to be landed 
by a whaler this (southern) summer. The expedition 
is to be picked up early in 1934. A short wave radio 
equipment will be carried which will make it possible 
for arrangements with the whaler to be altered* 
Capt. Riiser-Larsen believes, from his view of the 
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ioe during flights in recent years* that the land-ice 
round this coast is heavily crevassed and would make 
travelling difficult. On the other hand, he thinks 
that the sea-ice will give a suitable surface and that 
lines of stranded bergs prevont it breaking up near 
the coast. The experience of others in the Weddell 
Sea suggests that these are optimistic views, but 
Oapt. Riiser-Larsen admits that if the route proves 
impracticable, journeys will be made in an easterly 
direction from Enderby Land, where there is much 
work to be done. The use of a sea-ice route will 
certainly allow plenty of seal-moat to be got for men 
and dogs* and so obviate the necessity of carrying 
full rations. 

Institution of Mechanical Engineers 

At the annual general meeting of the Institution of 
Mechanical Engineers on February 17, Mr. A. E. L. 
Chorlton, M.P., was inducted as president and the 
annual report for 1932 was adopted. The total 
membership of the Institution is now 11,295, a net 
increase for the year of 134. While the numbers of 
associate members and graduates show considerable 
increases* there has been a decrease in the numbers 
of members and of students. During the year Sir 
Alfred Ewing* Sir Henry Fowler, Sir Vincent Haven, 
Sir J. J. Thomson and the late Mr. W. H. Patchell 
were elected honorary life members. The total 
revenue for the year was £34*052. The report refers 
to the wOrk of the various research committees and 
also to the educational work done. Examinations for 
National Certificates and Diplomas in Mechanical 
Engineering were held in conjunction with the 
education departments in England, Scotland and 
Northern Ireland at which 2,829 candidates eat. 
Twenty National Diplomas (Air) in Meclianioal 
Engineering were awarded jointly with the Board of 
Education and the Air Ministry to officers of the 
Royal Air Force on completion of the engineering 
course at Henlow. In addition to the mootings held 
at the headquarters of the Institution* full pro¬ 
grammes were carried out by the nine provincial 
branches, the average attendance of members and 
visitors at each meeting being more than a hundred, 

- The gifts to the Institution include a plaque modelled 
by F. J. Halnon and cast in steel, showing Faraday 
in his laboratory, the donor being Sir Robert Hadfield. 

Illuminated Fountains 

Hkobnt installations of illiuninatod fountains in 
Paris and Stockholm prove that magnificent effects 
can be produced in this way which fit in well with 
festive occasions. In the Eacker- Wyas Netve for 
October an interesting technical description is given 
/Of an illuminated fountain which wan constructed 
in the lake of Zurich for a ‘lighting week’. A 
pontoon was moored 85 metres distant from the 
shore and away from the route of the steamers. The 
caisson is circular in shape* its weight is 12 tons and 
the upper platform is ten metres in diameter. Five 
pump sets are arranged in the bottom of the caisson 
each capable of delivering 220 lb. of water per second 
wh«a the motors rotate at 1*450 r.p.m.* producing a 


total pressure head of 20 metres. They can be con¬ 
nected in series or parallel. The play of the water 
is arranged in eight different ways producing the 
appearanco of circles, tulips, baskets, etc. With one 
arrangement the main water jet rises to a height of 
45 metres* the whole fountain being apparently 
enveloped in foam. The whole of the playing waters 
are illuminated by thirty-two search-lights, each 
taking between 1,000 and 1,500 watts. The lamps 
are hermetically sealed in concrete casings. The 
entire pontoon in painted in a neutral colour so as 
not to form a contrast and interfere with the picture 
presented by the lake. The general effect of this 
fountain fits in very well with the shore illuminations. 
The work was completed in a few weeks and the 
fountain was set in operation on October 1, 1932. 

Steam* Electric and Diesel-Electric Traction 

In a paper read before tho Institution of Civil 
Engineers on February 21, H. W. H. Richards, 
electrical engineer to the London and North Eastern 
Railway, makes a definite comparison, both technical 
and financial, between steam, electric and Diesel- 
electric traction. The comparison is based on the 
! existing traffic conditions of load and speed, ho that 
! it is on exactly tho same basis in each case. It can 
j be shown that tho most satisfactory unit to adopt is 
j the trailing ton-mile per annum per single track. 
The average traffic density for steam trains is about 
three million ton-miles and for electric trains which 
are practically confined to suburban service it is 
about 4 5 million ton-miles. It appears that on an 
average load of about fifty per oent for the complete 
electrification of the main lines in Great Britain, the 
total power of the steam turbines required for the 
electric service would be 3’5 million brake horse 
power. If Diesel-electric service were adopted 
throughout, tho total Diesel engine power required 
would be 15 million broke horse power. On the same 
basis, the total weight of electric tractors would amount 
to 850 thousand tons as compared with 1,300 
thousand tons for Diesel-electric tractors. The capital 
costs for traffic densities ranging from 2 million to 
10 million ton-miles are in all cases cheapest for 
steam and the costs of electric and Diesel-electric 
services are much the same at a traffic density of 
4 million, after which electric traction becomes pro¬ 
gressively cheaper. As regards operating costs, for 
main line services, including interest on capital, the 
cost of electric traction is lower than that of steam 
or Diesel-electric traction at traffic densities greater 
than 2-5 million ton-miles. 

Reading under Vibratory Conditions 

In the paper on recent developments on electric 
lighting read by Mr. W. J, Jones to the Royal Society 
of Arts on November 30 and published in the Society's 
journal (J. Roy m Eoc. Arts, vol. 81* p. 132) some 
novel experiments and phenomena were described 
in connexion with illumination* He showed a awing* 
ing pendulum with the letter E printed at various 
points down its shaft. The speed of translation of 
any particular E is directly proportional to its 
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distance from the point of suspension. When the 
illumination on tho pendulum was only two foot 
oancMos, the letter E could only be aeen about a 
quarter of the way down the pendulum. But when 
the illumination was increased to 100 foot candles 
the letter E could be seen almost at the bottom of 
the pendulum. A connexion can thus be obtained 
between the speed of vision and illumination. Experi¬ 
ments were described on the effect produced by the 
vibration of public vehicles. When tho vehicle was 
moving, an appreciable reduction both in the speed 
of reading and in visual acuity took place. Experi¬ 
ments made a few years ago by reading a newspaper 
in a train on the Bakerloo Railway when it was at 
rest and when it was running showed that in the 
former case the speed of reading was 220 words a 
minute and in the latter 140 words a minute. In 
this case the illumination was two foot candles. Testa 
carried out in trains and buses under similar con¬ 
ditions about the same time gave similar results, 
showing that there was an appreciable reduction in 
(lit* KptHMl of reading when the vehicle is in motion. 
Reading under vibratory conditions in a poor light 
is known to cause visual fatigue and is apt to produce 
headaches. We are glad to hear that in some of 
the. London Underground railway coaches to-day, 
tho illumination at reading level has been raised to 
about twenty foot candles. This automatically doos 
much to mitigate tho effects of vibration, so far as 
visual performance and comfort are concerned. 

English Folk Dance and Song Society 

The recent amalgamation of the Folk Song 
Society with the English Folk Dance Society has 
been marked by the appearance of a new journal 
with the title Journal of the English Folk Dance and 
Song Society, under the editorship of Mr. Frank 
Howes. The contents of the first number are indica¬ 
tive of the policy which it is now considered desirable 
for tho reorganised societies to pursue in common. 
The primary object which the original societies had 
in view was the collection and preservation of the 
remains of traditional songs and dances. This work 
now being regarded as completed, so far as con bo 
seen, the main work of the joint society on its 
scientific side will be intensive comparative study of 
the material which has been collected. In the first 
issue both activities, it is true, are represented. Ten 
more of the forty Gaelic songs collected by Miss Lucy 
Broadwood twenty-five years ago are published, as 
well as some English folk songs and dances recently 
recorded. On the comparative side, Mr. A. G. Gil¬ 
christ makes an exhaustive study of the Scottish and 
Northumbrian ballad Lambkin, discussing its growth 
and origin in the light of some forty versions. Similar 
studies of no little interest to students of culture and 
of Survivals' and their distribution are Miss Violet 
Alford's record of the form and distribution of the 
Farandole in the south of France and in Spain and 
the study of the sword-dance by Dr. R. Wolfram 
of Vienna, who connects it with the initiation 
ceremony, seeing in the deoapitation of the 'fool' the 
ritual death of initiation rather than the memory 
of 4 fertility sacrifice. 




Sadi Carnot, 1796-1832 

In La Nature of February 1, under the title 
“Grandeur at Modostie d'un savant Francois : Sadi 
Carnot", M. Roger Vdno gives a sketch of the life 
and character of the young French engineer who 
wrote the famous essay “Reflexions sur la puissance 
motrice du feu”. Carnot was only twenty-eight years 
of age when he published the essay, and he died of 
cholera eight yoars later. According to the regula¬ 
tions, the clothoH and papers belonging to the victims 
of the cholera epidemic which swept through Paris 
in 1832 were to be destroyed, but fortunately some 
of Carnot’s manuscripts were saved by his friend 
Clapeyron. Bom in the Petit Luxembourg when his 
father, Lazare Carnot, was a member of the Directory, 
Hadi had a brilliant career as a student of the Ecole 
Polytechnique but was too young to take part in 
the Napoleonic Wars, and his life was spent mainly 
in tho routine of the barracks. The extracts giyen 
by M. Vene reveal a charming personality. The 
article is accompanied by a portrait of Carnot at 
tho age of seventeen years. An article on Camot 
appeared in our columns on August 20, 1932 (p. 266). 

Plant Pathology at Rothamsted Experimental Station 

Thk Committee of Management of the Rothamsted 
Experimental Station recently decided to reorganise 
the old Department of Mycology, started in 1918 
under the charge of Dr, W. B. Brierley, now professor 
of agricultural botany at the University of Reading, 
and to constitute it a Department of Plant Pathology 
with Dr. J. Henderson Smith as head. Dr, Henderson 
Smith studied medicine at Balliol College, Oxford, 
and then procoeded to the University of Edinburgh, 
where he took his medical degree ; he was then 
awarded the Philip Walker studentship in pathology, 
which he held at Oxford until his appointment first 
as bacteriologist at the Lister Institute and after¬ 
wards as plant pathologist in the Mycology Depart¬ 
ment at Rothamsted. He has published numerous 
papers on animal pathology, especially immunity 
and bacteriology, and on plant pathology, especially 
virus diseases. 

Motor-Car Speed Record 

On February 22, Sir Malcolm Campbell broke his 
own motor-car speed record on Daytona Beach, 
Florida, in his car the Blue Bird. On the southward 
run Sir Malcolm covered tho mile in 13 16 sec, and 
in the northern run in 13*6l> sec. His mean speed 
worked out at 272 108 miles per hour, thus being 
well ahead of his record of 263 -978 miles per hour 
set up last year. The Blue Bird is fitted with a Rolls- 
Royoe ongine developing 2,350 H.r. at 3,200 R.m.f. 
The engine has a bore of 6 in. and a stroke of 6 *6 in. 
This type of eqgine was also installed in the aeroplane 
which won the Schneider Trophy for Great Britain 
and in the machine in which Flight-Lieut. Stainforth 
achieved tho world's present air speed record of 
407*5 miles per hour. 

British Fresh-Water Fishss 

Thk Trustees of the British Museum haye pub¬ 
lished a second edition of their “Guide to the British^ 
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officers for the ensuing year were elected FtmI* 


Frefeh-Water Fishes” exhibited in the Department 
of Zoology of the British Museum (Natural History). 
This edition has been revised by the original author, 
l>r* c. Tate Regan; it is practically a reprint of the 
1917 edition with one or two very minor alterations, 
but the paragraph on the common eel has been 
rewritten to include the new knowledge gained in 
recent years on the life-history of this fish through 
the researches of the late Dr. Johannes Sohmidt. This 
publication, which is still priced at sixpence, is an 
invaluable little handbook for the identification of 
the fresh-water fishes of Great Britain. 

Amphibia and Reptiles of North China 

A concise and excellent '‘.Handbook of North 
China Amphibia and Reptiles” by Dr. Alice M. 
Boring, C. C. Liu, and S. C. Chou, has been published 
as a Peking Natural History Bulletin (August 
1932). It contains keyH for the identification of the 
various families, and of eggs and tadpoles of the 
species of frogs and toads. The descriptions of the 
characteristic structures and habits of species, and 
the excellent drawings, should greatly help the 
natural history survey of the country, which is one 
of the objects of the Peking Natural History Society. 

Mr. T. Sheppard and the Naturalist 

With the close of 1932, Mr. T. Sheppard retired 
from the editorship of the Naturalist , having served 
it as editor for thirty years. As an illustrated 
monthly journal, dosignod for readers within the 
domain of the Yorkshire Naturalists' Union, the 
Naturalist has maintained a high standard, and in 
its comments and reviews it conveyed a touch of 
the editor’s vitality and boisterousness. The occasion 
of his retirement was made an opportunity of pre¬ 
senting Mr. Sheppard with his portrait in oils by Mr. 
Vincent Galloway. 

Kansu Earthquake of December a6 

Earlier than was expected, reports have arrived 
from north-west China about the earthquake of 
December 26 (local time). From these, it appears 
that 280 persons were killed and 300 seriously 
injunxl, while 800 houses were destroyed. Theso 
lasses occurred in the north-west of Kansu, one of 
the Chinese provinces most frequently visited by 
disastrous earthquakes. 

Announcements 

Dr. F, A. Bathes has been awarded the Mary 
Clark Thompson medal of the National Academy of 
Sciences, Washington, “for his distinguished services 
in the fields of palaeontology and geology”. 

The tenth annual conference of the Association 
of Special Libraries and Information Bureaux will 
be held at the Wills Hall, Bristol, on September 22 24, 
under the presidency of Sir Charles Sherrington. Fur¬ 
ther particulars can be obtained from the Secretary 
of the Association, 16, Russell Square, London, W.C.l. 

At the annual general meeting of the Association 
of Economic Biologists held in the Imperial College 
>of Science, London, on February 24, the following 


dent. Prof. W. B. Brierley { Vice-Presidents, Prof. 
J. W. Munro, Prof. W. Brown ; Han. Treasurer, Dr. 
J. Henderson Smith; Hon. Editors, Prof, W. B, 
Brierley, Prof. J. W. Munro ; Hon. Secretaries , Prof. 
R. H. Stoughton, Mr. G. Fox-Wilson. 

At the ninety-first meeting of the American 
Association for the Advancement of Science, which 
was held on December 27-31, at Atlantic City, Prof. 
Henry Norris Russell, research professor in astronomy 
and director of the Observatory at Princeton 
University, was elected president for the ensuing 
year, and Prof. Henry B, Ward, who retires from 
the professorship of zoology in tho University of 
Illinois in June next, was elected permanent secretary. 
Tho American Association prize of 1,000 dollars has 
boon awarded to Dr. Henry Eyring, of Princeton 
University, for a paper entitled “Quantum Mechanics 
and Chemistry, with particular Reference to 
Reactions involving Conjugate Double Bonds”. 

The Oxford University Press will publish in April 
the first number of a new Empire Journal of Experi¬ 
mental Agriculture. This journal will offer agricul¬ 
tural roeoarch workers in the British Empire a 
medium for disseminating the records and results of 
their investigations on the feeding and management 
of livestock, cultivation and manuring of crops, trials 
of farm machinery, agricultural economics and 
experimental technique. The Journal will oommand 
a strong editorial Board, including, among others, 
Sir John Russell, Sir Rowland Biffen, Sir Daniel 
Hall, Sir Robert Greig, Sir Frederick Keeble and 
leading agricultural authorities in the chief countries 
of the Empire. Dr. E. H. Tripp, 40 Trewsbury 
Road, Sydenham, London, S.E.26, is secretary and 
general editor. The Journal will be published 
quarterly : subscription price 20s. for four numbers 1 
or single numbers Is. 6 d. net, each. 

Applications are invited for tho following appoint¬ 
ments, on, or before, the dates mentioned:—A 
mathematics master at the Junior Technical School 
of the Wimbledon Technical College—The Principal 
(March 10). An assistant lecturer in zoology at the 
University of Manchester—The Registrar (March il). 
A teacher in electrical engineering subjects at the 
Southall Technical College—H. M. Walton, Education 
Offices (H), 10, Great George Street, London, S.W.l 
(March 21). A woman tutor in hygiene and biology 
at tho Edge Hill Training College, Orraskirk, Liver¬ 
pool—The Principal (March 24). A director of the 
Royal Technical College, Glasgow, and a professor 
of technical chemistry at the College—The Secretary 
(April 17 ). Physicists and electrical engineers for the 
staff of the Radio Research Board of the Common¬ 
wealth of Australia Council for Scientific Research— 
F. L. McDougall, Australia House, Strand, W.C.2. 

Erratum—Nature, February 25, p. 258, col. 2, 
paragraph entitled “Fat in Activating Animals'*, 
line 18 for Fachyurus read Pachyuromye* 
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Pliny's Chemical Knowledge 

The Elder Pliny's Chapters on Chemical Subjects. 
Part 2. Edited, with Translation and Notes, 
by Dr. Kenneth C. Bailey. Pp. 299. (London : 
Edward Arnold and Co., 1932.) 15*. net. 

I T occurs to one to marvel at the persistent 
experimenting of humanity,” said Pliny, 
“which has exempted neither dregs nor foulest 
residues from the most varied examination.” It 
did not occur to him—vain though he was—to 
marvel equally at his own persistent accumulation 
of the most varied scraps and orts of knowledge. 
What a contributor, through accident of time, was 
lost to “Notes and Queries” ! So vast is the extent 
of the “Natural History” that few men, in those 
rapid days, can have read the whole work ; and 
so heterogeneous is it that probably few men would 
care to do so. Yet to the historian of chemistry, 
Pliny must be of paramount importance as a 
source-book of Roman chemical knowledge, not 
only because his mass of information is so great, 
but also because there are ho few other sources 
of any kind. It is therefore with peculiar pleasure 
and satisfaction that we welcome the second and 
concluding part of Dr. Kenneth Bailey's book, in 
which all the important chemical passages not 
contained in the first part arc collected, translated, 
and very adequately annotated. 

Among the interesting facts that Pliny describes 
is the manufacture of cadmia or zinc oxide by 
roasting zinc ores. “It is made”, he says, “when 
the most subtle portion of the charge is expelled 
by the fiery blast and deposited either in the roof- 
chambers or on the furnace-walls, in accordance 
with its density." As in modem practice, the 
product was graded by density and the distance 
to which the fumes were carried, the best quality 
occurring inside the furnace itself, where it hung 
from the arches of the roof-chamber. Ores con¬ 
taining zinc were well known to the Romans, and 
it appears probable that the alloy which we call 
brass was indeed a Roman disoovery. Dr. Bailey 
observes that Roman copper coins from Augustus 
to Qallienus regularly contained zinc, and that 
brasses discovered at Silchester are practically 


identical in composition with Too may’s alloy 
(copper, 82-5; zinc, 17*5), used extensively for 
the imitation of gold. 

Upon load, Pliny remarks that it “ir mined with 
great toil in Spain and in all the divisions of Gaul, 
but occurs in Britain in the surface stratum of 
the ground, and in such abundance that the 
amount refined is actually limited by law”. It 

t ' * 

is a little surprising that in his note on this passage, 
Dr. Bailey, though mentioning the occurrence of 
lead in Cornwall, Derbyshire, Cumberland and 
Shropshire, does not refer to the extensive Roman 
lead mines on the Mendips- those monies minerarii , 
plunthi admodum fertiles —where the largest pig 
of Roman lead ever found in Britain was discovered 
at Charterhouse-on-Mendip in September 1873. 
Possibly his attention was momentarily distracted 
by the delightful application of lead described a 
few lines further on : “Nero, by the will of the 
gods Emperor, used to sing solos with a sheet of 
lead over his chest, and thus demonstrated a 
method for maintaining the voice” ! 

Verdigris, used in salves and for other medicinal 
purposes, was manufactured in various ways, such 
as sprinkling vinegar on copper filings and stirring 
the mixture several times a day with a spatula 
until the reaction was complete. The product, 
especially that exported from Rhodes, was fre¬ 
quently adulterated with powdered marble, 
pumice or gum, but more particularly with shoe¬ 
makers' black (ferrous sulphate). Pliny says, 
quite rightly, that the presence of the last adulter¬ 
ant may bo detected by moans of a piece of paper 
steeped in extract of gall-nuts, which is imme¬ 
diately blackened by verdigris containing atra - 
mentum sutoriurn . Such versatility in experiment 
as is implied by qualitative tests of this rocondite 
nature renders all the more incomprehensible the 
later fortunes of chemistry, with its 'artificial' 
gold and silver almost universally accepted as 
genuine. 

Among the properties of blue or green vitriol 
Pliny mentions its use to cure deafness, to expel 
intestinal parasites, to relieve pains in the eyes, 
and to cleanse ulcerous excrescences. But it is 
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plain that he likes best of all the “reoent discovery 
for use in the arena”, namely, that if vitriol is 
thrown into the faces of bears or lions, it exercises 
so powerful an astringent effect as to prevent 
them from biting. 

The prevention of the rusting of iron, though 
not so urgent a problem for the Romans as for the 
modern world, had received attention. Pliny 
complacently remarks that, as iron inflicts most 
loss on short-lived humanity, a benevolent nature 
showed laudable foresight in exacting from it the 
penalty that it needs must rust; but he goes on 
to say that it may be protected against rust by 
white lead, gypsum, or pitch. He also relates the 
story (without lending it his support) that rusting 
may be prevented by a suitable religious cere¬ 
mony, and mentions that an iron chain was still 
fa existence, at Zeugma on the Euphrates, which 
was used by Alexander the Great in bridging the 
river there. “Those links which have boen 
renewed are a prey t-o rust, from which the original 
links are quite free.” The iron pillar at Delhi is 
an indication that the production of rustless iron 
is perhaps not altogether a modem achievement, 
and the story of Alexander’s chain may possibly 
have some foundation in fact. 

It would be easy to lengthen considerably this 
selection of extracts from Pliny’s engaging story, 
for no page is without its interest and its problem. 
The interest is Pliny’s own, who in the end 
discovered more about sulphur dioxide than its 
bleaching and germicidal powers ; but the solution 
of most of the problems is duo to Dr. Bailey, whom 
we may once again thank for his careful and 
ingenious labour. E. J. Holm yard. 


Comenius in England 

Comenius in England : the Visit of Jan Amos 
Komensky (Comenius), the Czech Philosopher and 
Educationist , to London in 1641-1642; its 
Bearing on the Origins of the Royal Society, on 
the Development of the Encyclopaedia, and on 
Plans for the Higher Education of the Indians of 
New England and Virginia, as described in Con¬ 
temporary Documents. Selected, translated and 
edited, with an Introduction, and Tables of 
Dates, by Robert Fitzgibbon Young. Pp. vii + 
99 + 12 plates. (London : Oxford University 
Press, 1932.) 10s. net. 

J AN AMOS KOMENSKY, the famous Czech 
philosopher and educationist, better known 
by his Latinised name, Comenius, was bom at 


Uhersky Brod, Moravia, in 1592. He spent a few 
years at the University of Herbom, in Germany, 
under Alsted, whose encyclopaedic ideas ho was 
later to develop. Comenius returned to teach for 
a time in Moravia, but his promising career was 
interrupted by the Thirty Years’ War which began 
in 1619. As one of the Bohemian Protestants, 
Comenius went into exile in 1028 and settled at 
Leszno in Poland, where he taught at the college 
of the Unitas Fratrum and wrote some of his 
remarkable Latin and vernacular educational works 
which arc still of interest to-day. 

Always hoping to be allowed to return to his 
native land, Comenius made many journeys across 
Europe. Everywhere he impressed men of 
learning by his teaching abilities, his writings and 
by his pansophic plana. He conceived the idea of 
erecting an international college or academy of 
sciences where every branch of human knowledge 
would be studied and made available in encyclo¬ 
paedic form. Such a "universal college’ was to be 
a “living laboratory supplying sap, vitality and 
strength to all”. 

A t this time great developments in mathe¬ 
matics, physics and biology were taking place in 
England and elsewhere as an aftermath of the 
humanistic Renaissance of the fifteenth century. 
Comenius’s all-embracing schemes appealed to 
contemporary scholars and through Samuel Hartlib, 
a native of Eibing in East Prussia, they were made 
known in England. 

In 1641 a group of members of both Houses of 
Parliament invited Comenius to England. He 
arrived on September 21, 1641, and remained until 
June, 1642. The exact influence of Comenius 
upon his English contemporaries is difficult to 
ascertain and for this purpose Mr, R. Fitzgibbon 
Young has collected in his valuable monograph 
the relevant documents (ten in all) describing 
Comenius’s plans for a Baconian college and other 
details of his visit to London, From these care¬ 
fully annotated documents it is clear that many 
influential scholars (including several who were 
later prominent fellows of the Royal Society) and 
public men were favourably impressed by these 
plans. 

Unfortunately, more urgent matters absorbed 
the attention of Parliament and the plan for & 
universal college was abandoned. Only after the 
Restoration in 1660 was it possible to make use 
of some of Comenius’s ideas when the Royal 
Society was incorporated in 1662. As outlined in 
his “Via Luois”, which was written whilst he was 
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in England, Coinenius intended his college or 
society to serve as a meeting-ground and intel¬ 
lectual clearing-house for men of science from ail 
over the world and it is interesting to note that, 
from its inception, the Royal Society had a certain 
international character through its foreign members 
and correspondents. 

There is no doubt that Comenius was deeply 
disappointed when he found that his plans could 
not be realised in England. His subsequent efforts 
in Sweden and Holland were no more successful, 
but he rejoiced later when the Royal Society was 
founded and he dedicated his ‘‘Via Lucis” to it 
in lflfiK. 

Mr. Young has also discovered interesting 
evidence which seems to indicate that whilst in 
England, Comenius was approached by John 
Winthrop, Governor of Connecticut, with the view 
of visiting America and establishing a college for 
educating the Indians of New England, but this 
also did not materialise. 

Mr. Young has included tables of dates of events 
in the life of Comenius and illustrating the develop¬ 
ment of scientific societies. He throws fresh light 
upon the origins of the Royal Society and the 
general development of plans for scientific societies 
and for the compilation of encyclopedias in the 
seventeenth century. He is the first to point out 
that Comenius's ideas found fruition in the 
writings of G. W. Licbniz, who, with Comenius’s 
grandson, Bishop D. E. Jablonski, was the 
principal founder of the Berlin Academy of 
Sciences in 1700. J. G. F. 1). 

Sir Bertram Windle 

Sir Bertram Windle , Bertram CoghiU Alan Windie, 
F.R.S. r F.8.A ., K.S.G.> M.D., M.A., LL.I) 
Ph.D. t Sc.D.; a Memoir . By Dr. Monica' 
Taylor. Pp. xiii + 428 f 4 plates. (London : 
Longmans, Green and Co., Ltd., 1932.) 12a. fid. 
net. 

Y a stroke of good fortune it has been possible 
to secure for the writing of this memoir the 
services of one who—a distinguished pupil of Prof. 
Graham Kerr—shared both the scientific interests 
and spiritual emotions of her subject. Those who 
knew how deep his religious sense, how strong his 
liturgical leaning, will appreciate how incomplete 
would be any memoir of Windle in which this side 
of his personality was not adequately represented. 
Another cause for congratulation is that not 
merely has the task boen entrusted to sympathetic 


hands, to the hands of one who shared his technical 
knowledge of that branch of biology, cytology, 
which particularly interested him, but also to the 
hands of one who obviously possesses rare literary 
ability, the result being that we are given a 
complete, intimate and vivid portrait of a very 
remarkable man. 

No one who ever entered Windle’s presence 
could fail to realise that he was an outstanding 
personality, an impression which, if we can 
analyse such things, was largely duo to the sense 
of energy and power which he convoyed : the 
charm of his personality, great and irresistible, 
was only clearly disclosed to his friends and only 
fully to them in his rare moments of ease and 
relaxation. 

His life naturally falls into three periods, spent 
in centres so apart as Birmingham, Cork and 
Toronto. It was in Birmingham that his scientific 
investigations began and ended, for already before 
he left that city his energies were being more and 
more employed in general educational work—the 
foundation of the University (the first civic 
university in England), the organisation of its 
faculty of medicine, the chairmanship of the 
Education Committee of the General Medical 
Council, the performance of almost innumerable 
offices in connexion with general education in the 
Midlands. Had he continued his scientific investi¬ 
gations, they would in all probability have been 
along the lines of experimental embryology, a 
subject of unfailing interest to him and one to 
which ho had been led by his studies in teratology 
—for many years ho contributed an annual sum¬ 
mary of the literature on this subject to the 
Journal of Anatomy —and in cytology, studies 
which made him an early member of the vitalistic 
school. 

In Cork, where he went as president of Queen’s 
College, Windle found ample scope for his energy 
and ability in the re-organisation of the Colloge— 
adding to its buildings, dividing up its depart¬ 
ments, enlarging its staff, improving residential 
accommodation for its students and taking an 
active general interest in the welfare of its staff 
and students. He was particularly successful in 
securing increased grants and generous benefac¬ 
tions, with the result that the College rapidly rose 
in status. Although he never achieved his ambition 
of converting the College into a university—the 
University of Munster—he was largely instru¬ 
mental in its becoming one of the three university 
colleges in the National University of Ireland. As 
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in Birmingham, his interest in education was far 
from being confined to the institution with which 
he was officially connected. He became a well- 
recognised figure on the platform, often in the 
chair at meetings throughout the country and 
was one of those nominated by the Prime Minister 
as a member of the Irish Convention of 1917. 

At the close of the War, the dismal r61e for 
which Ireland above all countries seems to be 
oast, that of ‘stoning the prophets’, in other words, 
driving into exile those most willing and best 
fitted to serve her, came again to be played. The 
strange and violent opposition of Sinn Fein to 
Windle’s project of a university for Munster, the 
project which had been close to his heart ever 
since his first landing in the country and to which 
the major part of his energies had been persistently 
bent, made his resignation inevitable and irrevoc¬ 
able. 

The last period of Windle's eventful history 
was spent in Toronto where, far now from Ephesus, 
he spent the evening of his life in the quiet air of 
congenial studies, writing and lecturing on many 
subjects, some as diverse as Roman Britain, 
Thomas Hardy, science and religion. As always, 
he played an important part in the life of the 
city, being particularly prominent in connexion 
with university institutions and medical charities. 

Such in barest outline is the record of a life and 
career of ceaseless activity and high distinction, 
a record which Dr. Taylor, assisted by an unusually 
large number of intimate letters, but yet with 
consummate knowledge and skill, has been able 
to oonvert into a narrative of absorbing interest, 
placing incidentally the many friends of Windle 
under a debt of deepest gratitude. 

William Weight. 

Georgia and its People 
A History of the Georgian People : * from the 
Beginning derwn to the Russian Conquest in the 
Nineteenth Century . By W. E. 1). Allen. Pp. 
xxiv-f 429 + 31 plates. (London : Kegan Paul 
and Co., Ltd., 1932.) 31*. net. 

N a laudatory introduction to this book. Sir 
Denison Ross emphasises the scant attention 
Georgia has received latterly from historians and 
other soholars. Since the publication of Brosset’s 
“L'Histoire do la G6orgie’\ three quarters of a 
century ago, nearly everything that has been 
written relating to the people and the country has 
appeared in either Russian or Georgian. For this, 


no doubt, its troubled history in the earlier half 
of the last century is responsible ; hut it is sur¬ 
prising that a country, of which the beauty and 
charm has been celebrated by more than one 
Russian writer well known to the western world, 
should have been thus neglected in later years. 

Mr. Allen’s “History of the Georgian People" 
covers a long range of time. He begins with the 
bronze age and ends with the beginning of the 
nineteenth century, when the Georgian kingdom 
fell before Russia, although the country was not 
completely subdued until many years later. Mr. 
Allen docs not write as an archaeological expert. 
His account of the prehistoric period is a summary 
of the views generally accepted by archaeologists at 
the moment, but it is none the less to he appre¬ 
ciated on that account. He marks how little is 
known with certainty and how great a field for 
exploration is offered in this little-known area, 
which not only includes the ancient Colchis, but 
was also evidently in more or less close touch with 
the Hittites and, probably, with other early 
empires of the Middle East. The archaeology and 
ethnology of a people speaking a language with 
no proved affinities clamour for intensive study. 

An enormous mass of information in Russian 
and Georgian, mostly from the periodical literature 
of learned societies, has been digested in the pre¬ 
paration of this history. The story of the medieval 
Georgian kingdoms is virtually a new chapter in 
history, which in its account of the relations of 
the Georgian monarehs to Mongol, Turk and 
Persian is of interest not merely as it affects the 
Caucasus, but also for the sidelights it throwH on 
the history of the various peoples and rulers with 
whom the Georgians were in contact. Tt is in¬ 
structive, for example, to see how the tolerant rule 
of the early Mongol conquerors actually functioned 
from the point of view of the conquered country. 

In addition to the historical sequence of events, 
Mr. Allen deals with the development of the social 
and economic organisation of medieval Georgia 
and its religion, literature and art. Each of the 
chapters on these subjects is valuable, but the 
account of the social organisation, tracing its 
growth from the primitive congeries of family 
groups at about the beginning of the Christian 
era to the feudalised kingdom, is a field untouched 
by, and indeed unknown to, European sociologists. 
Ihe picture of manners and customs places in a 
true perspective the somewhat coloured accounts 
of de Chardin, Tournefort and other travellers of 
the late sixteenth and early seventeenth oenturies. 




Supplement to “Nature,” March 4, 1933 


Mr. Alien has added considerably to the interest 
. of his narrative by his illustrations, some of whioh 
show striking examples of Georgian art, while 
others are portraits and sketches which illustrate 
arms and dress at different periods from contem¬ 
porary Georgian sources. 

British County Flora 

The Comital Flora of the British Idea (Flora 
Comitalis Britanniccr : FL Com . Brit.) : being 
the, Distribution of British {including a number 
of N(m-Indigenous) lHants throughout the 152 
Vice-Counties of Great Britain , Ireland and the 
Channel Islands, with the Place of Growth , 
Elevation, World-Distribution, Grade , Chief 
Synonyms and First Names by which the Plants 
were recorded as British . By Dr. George Claridge 
Pnice. With an original coloured Map showing 
the Botanical Vice-Counties presented by 
William James Patey. Pp. xxxii + 407. 
(Arbroath : T Bunele and Co., 1032.) 20$. 

N his introduction, l)r. Druee gives an aeeount 
of the work of Hewett Cottrell Watson, who 
devoted many years of a long life to the study of 
the geographical distribution of our British plants. 
Watson divided the country into provinces, sub¬ 
provinces and counties or vice-counties (112 in 
num her) and al so cm ployed term s to ind icatu 
altitudinal distribution and the nature of the 
habitat. His results were collected in two classic 
works, the “Cybele Britannica” in four volumes 
(1847-59) with a “Supplement” (I860) and the 
“Topographical Botany” in two parts (1873-74). 
A second edition of the last-named was prepared 
by J. G. Baker and the Rev. W. W. Newbould 
and two “Supplements” have Bince been pub¬ 
lished in the Journal of Botany, the first by Arthur 
Bennett (1905), the second by Bennett, C. E. 
Salmon and J. R. Matthews (1929-30). Dr. R. L. 
Praeger’s “Irish Topographioal Botany” (1901), 
with “Supplements” in 1906 and 1929, is authorita¬ 
tive for the Irish counties. 

The&e works together with “Floras of the 
Channel Islands” by Lester-Garland and Marquand 
form the basis of the “Comital Flora” in which 
Dr. Druoe essayed to collect in one volume 
all available information. The plan of the work 
is as follows : the scientific and popular names 
of the plant are followed by its more important 
synonyms ; the natural habitat, altitudinal and 
horizontal distribution according to Watson’s 
vice-counties, are given, and finally the first 
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record of the species as British based mainly on 
W. A. Clarke’s “First Records of British Flowering 
Plants”. 

The volume, appearing so shortly after the 
author’s death, is a memorial of his industry and 
his devotion to the study of our British flora ; 
and is valuable as bringing together much scattered 
information. Its defects are traceable to the 
personality of the author, and perhaps also to 
hasty production, excusable in a man who has 
completed his four-score years. Dr, Druee was 
unwilling to merge his own opinions in the com¬ 
promise involved in the acceptance of generally 
agreed rules of nomenclature, and the student will 
find in the pages of the “Flora” familiar plants 
under unfamiliar names, such aH Dondia. for 
Succda, Jurvcoides for Luzula , and Savasiana for 
Ilierochloe ; and whereas botanists in council have 
‘barred’ tautonyms, Dr. Druee uses such com. 
binations as Meum Meum Druee. A more serious 
fault is the failure to deal more fully with large 
and critical genera where the information was 
ready to hand—as in the case of Itubus in the 
work of Moyle Rogers and of more recent botanists, 
and Euphrasia , the British species of which have 
been treated in detail by Rigsley. The notes on 
the general geographical distribution of the species 
an 1 sometimes incomplete— Najas flexilis , for ex¬ 
ample, is cited as European but occurs also in North 
America—or even inaccurate ; and errors in the 
l records of vice-county distribution are noticeable. 
The book is neatly bound and of convenient 
size for a hand-book ; the typography is well 
arranged and clear ; and a large, coloured map 
indicating the vice-counties in Great Britain and 
Ireland, included as a folder, is a useful addition. 

_ A. B. R. 

Experiments on Memory 
Remembering : a Study in Experimental and Social 
Psychology. By Prof. F. C. Bartlett. (The 

Cambridge Psychological Library.) Pp. 

x -f 317 + 3 plates. (Cambridge : At the 
University Press, 1932.) 16$. not. 

EOF. BARTLETT’S experimental investiga¬ 
tion of remembering is to be welcomed as a 
valuable scientific investigation which, in many 
ways, breaks new ground. During the years since 
Ebbinghaus invented the experimental method 
which makes use of nonsense syllables, it is probable 
that as much has been discovered by this method 
as ever will be. On the whole, the results have 
been disappointing. 
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With the passing of interest in the laws of 
association, whioh are now recognised to be merely 
the laws of thought habit formation and not the 
fundamental laws of effective thinking, new ways 
of study have become necessary. Prof. Bartlett 
has used a method in which folk-lore stories, news 
stories, drawings, or other items of meaningful 
material are successively reproduced by a single 
person or are handed on from person to person. 
Particularly interesting arc the results of the 
latter kind of experiment, which demonstrate the 
process of social conventionalisation by which folk 
stories may be supposed to have been formed and 
by which originally representational drawings may 
have been conventionalised into the letters of the 
alphabet. 

The present stage of development of experi¬ 
mental psychology is undoubtedly one in which 
the widest possible variety of methods is to be 
encouraged since no one knows which will be moRt 
fruitful. It is a pity that Prof. Bartlett allows 
himself to attack the use of statistical methods, 
which provide one of the most promising methods 
of approach. He complains that statistical methods 
are scientific makeshifts because they are only 
used on data in which disturbing causes prevent 
the appearance of invariable relationships. This, 
however, is really an argument for excluding all 
quantitative problems in which relationships arc 
not invariable (that is, those in which there is 
merely a * tendency’ for an effect to appear in 
certain conditions) and is not an argument for 
admitting tendencies to relationship without ade- 
quate consideration of the problems of chances of 
sampling. Prof. Bartlett himself refers to many 
tendencies which arise out of his work. Thus, on 
p. 61 it is stated that visualisation ‘tends’ to lead 
to confusion as to order of presentation and 
‘favours’ the introduction of extraneous material, 
while vocalisation ‘favours’ a certain kind of 
classification and ‘tends’ to set up an attitude of 
uncertainty. 

Prof. Bartlett is a careful and self-critical 
investigator and it is most likely that he has 
adequate evidence for these tendencies, but he 
does not give the figures which alone can enable 
us to determine the likelihood that these are not 
spurious tendencies produced by the chances of 
sampling. The truth is that in many biological 
inquiries, and particularly in psychological ones, 
the choice is not between invariable relationships 
and tendencies. The most carefully controlled 
conditions will not make the observed relationships 


invariable. The choice is between inadequate 
treatment of observed tendencies and their ade- . 
quate treatment by the use of statistical methods. 

Prof. Bartlett’s theoretical chapters on the 
thoory of remembering, on the functions of images 
and on meaning are a valuable contribution to the 
subject. He rejects the over-simple ‘memory-trace* 
hypothesis, still too popular amongst the teachers 
of allied sciences, and bases his own view on 
Head’s thoory of ‘schemata*. He describes re¬ 
membering as “an imaginative reconstruction, or 
construction, built out of the relation of our 
attitude towards a whole active mass of organised 
past reactions or experience, and to a little out¬ 
standing detail which commonly appears in image 
or in language form” (p. 213). R. H. T. 

The Process of Metamorphism in Rocks 
Metamorphism : a Study of the Transformations of 
Rock-Masses. By Dr. Alfred Harkcr. Pp. 
x ~f 360. (London : Methuen and Go., Ltd., 
1932.) 17s. <W. net. 

RICH store of observations especially on 
the metaraorphic rocks of Great Britain, 
numerous excellent drawings of rock sections as 
seen in the microscope and admirable clarity of 
statement are the outstanding features of this new 
book on metamorphism. In the first part, which 
is devoted to thermal metamorphism, general 
genetic considerations occupy about one-third of 
the space and are followed by a detailed account 
of the thermal metamorphism of argillaceous, 
calcareous and siliceous sediments and of igneous 
rocks. Especially in connexion with the last 
named, much interesting information is given. 
The second part treats in similar fashion of dynamic 
and regional metamorphism with very brief 
chapters devoted to injection, repeated and retro¬ 
grade motamorphism. 

Throughout the book the reader is left with the 
impression that the author’s knowledge of meta¬ 
morphism is based on the rocks of Great Britain 
and is struck by the fact that a discussion'of the 
conditions prevailing in the oldest formations as 
in the youngest, for example, the fold-system of 
the Alps, is largely wanting. In these circumstances 
the systematic and most important parts of the 
book offer an interesting counterpart to publica¬ 
tions dealing especially with archaaan and alpine 
metamorphism. But it is no less true that the 
limitations thus indicated, to which must be 
added the fact that a lack of references to the 
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non-English literature of the past twenty years 
is very noticeable, constitute a real shortcoming 
in the work as a whole. It is greatly to be feared 
that this book with all its obvious advantages 
(should it come to be used in Great Britain as a 
compendium of contemporary knowledge on meta- 
morphism) will tend by what it omits to delay 
the adaptation of many results of modern research 
to the further study of British metamorphics. A 
divergence between the Continental and British 
schools of metamorphism might thus arise, which 
could only be of mutual disadvantage. 

Dr. Harker stresses the point that his text is 
equally allotted between thermal and dynamic 
metamorphism and that he is more concerned with 
the processes than with the results of metamor- 
phism. In these respects he believes his point of 
view to be in contrast to that of what he calls 
the “German School” but which more correctly 
should be termed the Austrio-Swiss or Alpine 
School after its most eminent representatives, 
F. Becke and U. Grubenmann. This assumption, 
which is the starting point of the book, is in two 
respects erroneous. For, on one hand, it has 
apparently escaped the author’s notice that a third 
edition of Part I of Grubenmann’s book “Die 
kristallinen Schiefer” appeared in 1924 under the 
title “Die Gesteinsmetamorphose” and treats 
practically only of the processes of metamorphism. 
Thermal and dynamic metamorphism are discussed 
separately and full account is taken of the general 
physioo-chemical principles governing these pro¬ 
cesses. If, secondly, Grubenmann in his systematic 
part was mainly concerned with the products of 
metamorphism, it must not bo taken to mean that he 
(or Becke) was indifferent to the processes as such. 
It was, however, necessary to clear up the question 
of terminology, to bring out the importance of the 
chemical composition of the original rocks and to 
find a basis on which to discuss polymetamorphic 
rooks or such, about the mode of metamorphism 
of which nothing precise is known. Dr. Harker 
has, of oourso, to deal with all these questions, 
too, but no progress is achieved when vague terms 
such as “&rgillaoeous sediments”, “basic igneous 
rooks”, etc., are used instead of the preciser infor¬ 
mation given by the chemical classification in the 
older book. 

It must be considered a serious omission in the 
book that no mention is made of the question of 
Oefiigeregdung, of the methods used in its inves¬ 
tigation or of its dependence on tectonics. The 
names of the Austrians, Sander and Schmidt, who 


in the past twenty years have done work of the 
greatest importance and have recently published 
books, are not even mentioned. Very many 
phenomena connected with pneumatolysis, in¬ 
jection, assimilation and palingenesis are left 
untouched, so that the impression gained from 
Dr. Harker s treatment is quite inadequate as 
regards the complexity of these processes. 

It is obvious that the various points mentioned 
in no wise lessen the value of what Dr. Harker 
has written, so long as the reader is aware of the 
limitations in the treatment. For the alpine 
potrograplier, for example, much of the informa¬ 
tion, based as it is on accurate observation, will 
be of the greatest interest. At the same time, it 
is to be hoped that a book which may be described 
as the most important contemporary English work 
on metamorphism, will not obscure the existence 
of some wider issues in metamorphic petrography 
which are of very real importance to the subject 
as a whole. P. Niggli. 

Early History of the British Coal Industry 

The Rise of the British Coal Industry . By Prof. 
J. U. Nef In 2 Vols. (London School of 
Economics and Political Science (University of 
London) : Studies in Economic and Social 
History.) Vol. 1. Pp. xiv-f448-f-14 plates. 
Vol. 2. Pp. vii-f490. (London: George Rout- 
ledge and Sons, Ltd., 1932.) 42a*. net. 

HE above work is in many respects a very 
remarkable one. First of all it is sufficiently 
curious that a professor in the heart of the United 
tStates, in Chicago, which is not even a coal¬ 
mining centre, should concern himself with a study 
of the ooal industry of Great Britain. The material 
which the author has made use of is also very 
remarkable both for the extent of the resources 
of which he has availed himself and of those which 
he has overlooked. He himself admits in his 
preface that he has not made as much use as he 
might have done of the important work by 
Messrs. Ashton and Syke, “Coal Industry of the 
Eighteenth Century” ; he appears to have entirely 
overlooked that valuable compilation “Historical 
Review of Coal Mining”, published by the Mining 
Association of Great Britain in 1925 in connexion 
with the Wembley Exhibition, and he has not 
made any really effective use of the very valuable 
collection of manuscripts and other documents in 
the possession of the North of England Institute 
of Mining and Mechanical Engineers. 
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Had his researches been somewhat more 
extended, Prof. Nef would probably not have 
taken the same limits to his work as he has done, 
because he puts down the growth of the British 
coal industry as having taken place between the 
dates 1550 and 1700, basing his arguments upon 
the following statistics : he states that the vend 
from the Newcastle coalfield in 1564 was a little 
less than 33,000 tons, whilst in the year 1700 it 
was 650,000 tons, and in 1864 it was approxi¬ 
mately 18,350,000 tons. He hIiowh that the rate 
of multiplication in the first period was very much 
greater than in the latter periods. But surely 
the rate of multiplication is not the correct basis 
for an estimate of this kind, which should he 
rather the rate of addition than the rate of multi¬ 
plication. It is quite true that in the year 1550 
very little coal was consumed, and in the year 
1700 there was a much greater consumption of 
ooal, owing no doubt to the increasing scarcity 
of wood, which caused coal to come into fairly 
extensive use for domestic purposes. No doubt 
the increase in domestic consumption had some¬ 
thing to do with the fact that at the earlier date 
most of the coal available would be outcrop coal, 
which, as is well known, is very much dirtier than 
ooal obtained from greater depths in the seam, 
where surface effects have probably disappeared. 

Of course, by selecting arbitrarily the year 1700 
as the end of his investigation, Prof Nef has 
missed entirely the great main reason for the 
expanse of the British coal industry, namely, the 
use of coal for the generation of power and for the 
smelting of iron, which came in, as is well known, 
towards the end of the eighteenth century. 
Furthermore, it was towards the end of the 
eighteenth century that the power-loom was 
invented, which would have been practically 
useless without the steam engine' to drive it or 
iron made bw the use of coal to construct the 
machinery. Then again, even at the beginning 
of the nineteenth century means of transport 
were exceedingly bad ; the first railway (another 
utilisation of steam and therefore of coal) was 
not opened until 1822, and even at the beginning 
of that century roads were few anti extremely bad. 

It may fairly be claimed that whatever develop¬ 
ments future ages may have in store, there will 
probably be none of such far-reaching importance 
as the application of the latent energy of coal to 
the generation of power. Until that date the only 
energy made use of by mankind had been kinetic 
(that is, visible) energy ; even potential energy, 


such, for example, as that of water at a high lev<?l, 
was not really used until the water was in motion 
and made to turn a wheel, so that even in this 
case it may fairly be said that kinetic energy was 
the source of power. Possibly at some future 
date we shall learn to make use of atomic energy, 
but even such a discovery would be less epoch- 
making than the discovery that latent (that is, 
invisible) energy could be pressed into the service 
of mankind. 

The fact that both the use of coal for the 
production of power and the use of coal for the 
production of iron were British inventions neces¬ 
sarily contributed enormous)}' to the development 
of the British coal industry. Again, Murdoch’s 
discovery of coal gas was not made until the very 
close of the eighteenth century, or a century after 
Prof. Nef has thought fit to close his review of 
the rise of British coal mining, yet to-day more 
than ten per cent of the coal produced in Great 
Britain is gasified, whilst the consumption of coal 
for iron-making averages something like eight per 
cent. 

Prof. Nef seems to have overlooked the fact that 
for many centuries Great Britain was the world’s 
leading producer of coal; indeed it was not until 
the year 1899 that the British output—obtained 
from this one small island—was exceeded by the 
output from the United States with its vast 
territory. In fact, the coal trade of Great Britain 
continued on a steady increase until well into the 
twentieth century ; the output of British coal for 
1913 (the year before the War) was not less than 
287*43 millions of tons, of which more than one- 
third was exported. Even to-day when the output 
has necessarily fallen of! considerably, for reasons 
which are perfectly well known but need not be 
discussed here, Great Britain is producing more 
than seventeen per cent of the world’s coal, 
whilst according to the latest statistics, its coal 
resources are barely 2£ per cent of those of the 
whole world. Tn other words, Great Britain is 
producing something like seven times as much coal 
as its known resources should entitle it to do, and 
oven if we admit that the zenith of the British 
coal industry has been passed, we are still, in 
comparison to our resources, by far the world’s 
greatest coal producers. 

Although, therefore, one cannot possibly agree 
with Prof. Nef as to the limits within which he 
has attempted to restrict the rise of the British 
coal industry, seeing that the maximum output 
of British coal was probably about ten times as 
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great as it was in the year which he has selected 
for the close of his survey, one is bound to admire 
the industry which he has shown in compiling the 
great mass of facts, some of them by no means 
easy of access, which relate to the period to whicli 
he has chosen to confine his attention. We may 
perhaps express the hope that at some not too 
distant date he will complete his history up to, 
sav, the coin men cement of the War, which 
probably marks the zenith of British coal pro¬ 
duction. 

Evolution of Hydrodynamics 

Hydrodyrmmic #. By .Sir Horace Lamb. Sixth 

edition. Pp. xv+738. (Cambridge: At the 
University Press, 1932.) 45#. net. 

HE development of a book through successive 
editions is very like the evolution of a species. 
It has to adapt itself to changed circumstances by 
the insertion of new material ; portions (-case to 
be of explicit use, sometimes through the acquire¬ 
ment of new methods that do the work better, 
sometimes because their applications cease to 
exist. For economic reasons the book will survive 
better the more thoroughly the new adaptations 
are carried out and the superfluous parts 
eliminated. Nevertheless vestigial traces remain. 

In such a work as Lamb’s “Hydrodynamics", 
first published in 1879, these processes are well 
exemplified. It may perhaps be thought that the 
whole plan of the book is obsolete and that 
complete rearrangement is necessary. For the 
first 561 pages it considers only the classical fluid, 
in which the internal reaction across an element 
of surface is always normal to the element, and 
which can slip freely over solid boundaries. The 
next chapter considers for the first time the real 
or viscous fluid ; and there is a return to classical 
fluids in the last. Perhaps this is inevitable ; the 
equations of viscous motion are not things one 
would like to meet at the very introduction to a 
subject. Further, though classical hydrodynamics 
is scarcely ever in exact agreement with the facts, 
it is often an excellent approximation ; for 
example, the whole of the chapters on tidal waves, 
surface waves, and waves of expansion are still 
valid in a viscous fluid. 

Still, seeing that the fundamental postulates of 
classical hydrodynamics are wrong, there is a 
definite problem in explaining why its results are 
ever right. The attention given to this question 
is somewhat casual. On p. 106 the inability of a 
fluid to turn round a projecting comer is attributed 


to the formation of a negative pressure, instead 
of to the fact that this is the most striking case 
where classical results do not give any approxima¬ 
tion to the behaviour of a real fluid. The pro¬ 
position that vorticity in a real fluid cannot 
originate in the interior, but must be diffused 
inwards from the boundary, is given in small type 
on p. 578 ; I should prefer to state the result in 
the form of a modification of the circulation 
theorem, but even in the form given to it by 
Lamb it could have been made the basis of an 
explanation of why so much of the earlier part of 
the book has physical value. Again, much atten¬ 
tion is given to vortex motion in Chap, vii ; but 
we might have expected to find somewhere an 
explanation of how isolated vortices come to exist. 
Many results are given that have a bearing on 
; these questions, but they are not co-ordinated in 
such a way as to bring out their fundamental 
importance. 

The process of adaptation to modem conditions 
has, however, been successful in other matters. 
The lift of a Joukowsky aerofoil is determined on 
p. 82 ; the formula for the resistance due to a 
K Arm An street is quoted ; the theory of the effect 
of viscosity on sound waves is extended. But 
the most striking additions are the inclusion of 
an account of the boundary layer theory and one 
of the effect of compressibility on the motion of 
fluids around solids, both of which topics are 
becoming extremely important in aeronautics. 

The account of Reynolds’s theory of the stability 
of laminar motion survives ; this is remarkable, 
since Reynolds’s discussion proves nothing at all. 
Orr showed that above a certain Reynolds 
number some of the types of disturbance, starting 
small, increase to a maximum, and then die down 
again. According to Reynolds's method, which 
considers only the early behaviour arising from a 
given initial disturbance, thest 1 ’ would imply 
instability ; but Orr’s discussion of their later 
behaviour shows that they do not. On the other 
hand, where Reynolds fails to find his disturbance 
increasing, stability is not proved, for instability 
might occur for a different type of initial 
disturbance. 

There is a curious minor vestige on p. 17, where 
it is stated that the reason for the introduction 
of the minus sign in the definition of the velocity 
potential is given in the preface : but the preface 
that gave it has disappeared in the process of 
revision. Another is the slip of the pen, — o>*z 
for 0 on p. 697. 
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Nevertheless, if we carry our biological analogy 
a little further, we may predict that the new 
edition will succeed and probably lead to further 
successful adaptations. Where a species has 
material for its existence, even if its adaptation 
to its conditions is not perfect, it will survive until 
a better adapted species enters into competition 
with it; and a book on hydrodynamics capable 
of competing with Lamb's is unlikely to be pro- 
duced for some considerable time. 

Harolp Jeffreys. 


Chemistry and our Idiosyncrasies 

The Inborn Factors in Disease : an Essay. By 

Sir Archibald E. Garrod. Pp. 100. (Oxford : 

Clarendon Press ; London : Oxford University 
Press, 1031.) 7s.0rf.net, 

VERY one of us is characterised by more or 
less marked personality as an individual, in 
addition to belonging to a particular race and 
having its special attributes. It is permissible to 
assume that we possess chemical individuality 
also, that each one of us, varying perhaps on either 
side of a chemical mean, is built up of slightly 
different materials from his fellows and leads his 
own chemical life. 

Sir Archibald Garrod, whoso well-known book on 
the inborn errors of metabolism has for many years 
stimulated thought on this subject, has in his new 
essay, which had its origin in a Huxley lecture 
delivered at Charing Cross Hospital, still further 
broadened the outlook. Bodily metabolism is 
definitely chemical ; our idiosyncrasies, the inborn 
factors which are apparent in disease, are all 
intimately connected with the chemical life of 
their subjects and the chemical structure of their 
tissues. Since man springs from the chromosomes 
of the germinal cells, the starting point of the 
mutations must lie in their variation, and it is 
difficult to escape the conclusion that upon the 
chemical structure of the chromosomes depend the 
structure and form of the creatures which originate 
from them. 

The influences of natural selection which are 
always at work ensure the survival of helpful 
mutations and the destruction of those that are 
detrimental. It is to be supposed that just as, 
normally, the same chemical reaction is repeated 
when the same reagents come together under 
suitable conditions, so it is possible when the 
conditions are ever so slightly varied for side 


reactions to occur in greater or less degree. The 
laboratory experience with catalytic agents, par¬ 
ticularly those of an organic nature like the 
enzymes, affords ample evidence of this variable 
secondary change, and it is, therefore, not difficult 
to see how mutations can arise which are? in no 
way restricted to members of a single family or 
race. 

The normal man is one who docs not depart in 
any conspicuous respect from the average of the 
race : some deviate; from the normal to their 
benefit, others to their detriment. It is highly 
probable that chemical defects, or errors of meta¬ 
bolism, are common but they escape detection 
because but few of us, and then only occasionally, 
are subject to clinical and chemical examination. 
Our idiosyncrasies, which often affect health out 
of all proportion to the external causes which 
provoke them, are undoubtedly due to the dis¬ 
turbances caused by the intrusion of a foreign 
chemical su bstance, most often probably of a 
protein nature. Some of us are hypersensitive to 
eggs, others to shell-fish, others to strawberries, a 
few are sensitive to pollen and suffer from hay 
fever : there is much evidence that all these are 
inborn and hereditary peculiarities. In such 
idiosyncrasies it is to be supposed that the poison 
acts as an antigen reacting with an antibody in 
the cells of the subject, with the result that 
histamine is liberated from the damaged cells. 
What is inherited is an undue liability to such 
cellular protests. 

Metabolism in the body is brought about by 
ferments activated apparently by specific chemical 
messengers set free from the ductless glands. Such 
ferments may be pictured as normally engaged in 
regular daily work, but they are available, particu¬ 
larly those in the liver, to deal from time to time 
with unusual substances as best they can. Some 
day we shall isolate and synthesise the antitoxins 
just as wo have begun to do with the hormones, 
adrenalin and thyroxin. 

We may ask the question : Is the human body 
a mere machine governed wholly by the principles 
of physics and chemistry ? Whenever it is under¬ 
stood, the answer is in the affirmative, and such 
work as that of Pavlov has extended our positive 
knowledge, into the field of the control of the 
nervous reflexes. The growth of science has 
largely swept away the beliefs of the traditionalist, 
but vital principles may still lurk in processes not 
completely understood. 



E. F. Armstrong. 
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Short Reviews 


Anthropology and Archaeology 

Israel; from its Beginnings to the Middle of the 
Eighth Century . By Prof. Adolphe Lods. 

Translated by Prof. S. H. Hooke. (The History 
of Civilization Series.) Pp. xxiv 4 512 +16 
plates. (London : Kogan Paul and Co., Ltd., 
1932.) 25s.net. 

“Tins unique importance of the people of Israel,” 
says M. Lods, ‘‘is duo to its religion” ; but he adds 
that the study of the origin and development of 
that religion depends upon the success of a num¬ 
ber of preliminary or subsidiary investigations. 
Ho therefore surveys the archaeology, history and 
social, cultural and religious development of 
Palestine under three main heads : first, of the 
people who inhabited the area before the settle¬ 
ment of the Hebrews ; secondly, of the Hebrews 
themselves before they entered it ; and thirdly 
of the Hebrews after the settlement, when the two 
streams of cultures had coalesced to produce the 
characteristic Hebraic system prior to the middle 
of the eighth century before our era. 

It will be obvious that if the field covered by 
Mr. Lods is one to which the greatest interest is 
attached owing to its influence in the development 
of the modern cultures of Christianity and Islam, 
it is also one into which conjecture enters largely. 
Upon the major controversial issues such as the 
ethnic character of the early inhabitants of 
Palestine and their relations with the Hebrews, 
the sojourn in Egypt and the Exodus therefrom, 
M. Lods displays a wise conservatism. He has 
not allowed himself to be led away by recent ten¬ 
dencies to regard every archaeological discovery 
as a confirmation of the Bible text. The facts are 
plaoed before the reader and discussed thoroughly 
and dispassionately. For this, but not for this 
alone, M. Lode’s book must be accounted a 
valuable addition to the already extensive litera¬ 
ture of the subject. 

(1) Social Anthropology. By Dr. Paul Radin. 
(McGraw-Hill Publications in Sociology.) Pp. 
xii+432. (New York: MoGraw-Hill Book Co., 
Inc. ; London : McGraw-Hill Publishing Co., 
Ltd., 1932.) 21 $, net. 

(2) Economics in Primitive Communities. By 
Prof. Richard Thumwald. (Published for the 
International Institute of African Languages 
and Cultures.) Pp. xiv+314. (London: Oxford 
University Press, 1932.) 25s. net. 

(1) The aim of Dr. Radin’s textbook of social 
anthropology is to emphasise man’s positive 
achievement in social organisation and to avoid 
the undue stress hitherto laid on magic and the 
irrational side of primitive man’s life. He has 
also avoided general theoretical discussion except 
in an introductory chapter in which he submits 
ethnological theories to a very fair and unbiased 
critical examination. His method has been to 


set himself a number of specific tasks in description 
such as the organisation of the State, the organisa¬ 
tion of law and custom, economics and industrial 
life, and the like and to show by a concrete example, 
the description of a typical tribe or people, how 
primitive man has solved the specific problem the 
author has in mind. It is his view that ‘'every 
type of societal organisation can be encountered 
among primitive peoples . . . [excepting] repre¬ 
sentative government”. 

(2) Dr. Thumwald, on the other hand, while 
covering in part the same ground as Dr. Radin, 
analyses primitive economics by comparative 
rather than unitary methods, with the view of 
showing the essential difference in approach to 
economic! problems in a primitive community from 
that of modern society, owing to the conception 
of the close interrelation between members and 
units in a group. It is also his object to show the 
unreality of the ‘three stages’ of primitive economic 
development and the conception of cultural 
advance along a single line only of previous 
economic theory, owing to the domination of the 
views of Darwin and Spencer in the last century. 
He has brought together a valuable array of facts 
bearing not merely on food-supply—as he says, 
rightly, too exclusively the pre-occupation of 
previous theory—but also on the types of economic 
life, forms of eoonomic activity, including handi¬ 
craft, wages, trade, distribution, ownership, etc., 
and the development of economic methods and 
simple technical skill, this last illustrated by a 
series of telling diagrams. 

Biology 

Scientific Riddles . By Sir J. Arthur Thomson. 

Pp. 384. (London: Williams and Norgate, 
Ltd., 1932.) 10s. 6 d. net. 

Sir Arthur Thomson divided his last book into four 
very unequal parts. The first consists of twenty- 
five brief chapters averaging four or five pages 
each, most of the titles of which end with a query 
mark : What is protoplasm ? Why do we fall 
asleep? What are hormones? .How does our 
hair turn grey ? The second part contains fourteen 
somewhat longer chapters discussing such topics 
as homing, galls, walking in a circle and concluding 
with an amusing chapter on natural history in 
everyday conversation which recalls such phrases 
as ‘proud as a peacock’, ‘raining cats and dogs* 
and others even more obscure. In Part 3 Sir 
Arthur treads the borderland between physiology 
and psychology and gives us six short chapters 
on animal intelligence, telepathy, dreams, and so 
on. In Part 4 he sets forth his views on the purpose 
of evolution, concluding with an epilogue on “The 
Wonder of the World”. 

Throughout the volume, Sir Arthur has given full 
measure of his immense store of biological know¬ 
ledge, and in his characteristically delightful style. 
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The book will suggest many problems to the 
biological student, while for the general reader it 
shows the present position of knowledge on 
debated topics, with a wealth of happy analogy 
and often humorous comment; thus, speaking of 
protoplasm, Sir Arthur says that it ‘ ‘may be 
compared to an archij>elago with a very large 
number of small islands on whose multitudinous 
coastlines there are endless opportunities for brisk 
trading.*’ Fart 4 is a Her ions contribution to the 
philosophy of evolution ; the remainder is a 
‘common-place book’, for constant reference—and 
entertainment. 

Water-Fowl and Game-Birds in ('aptiviiy : same 
Notes on Habits and Management. 13y Arthur 
F. Moody. Pp. 240 -+ plates. (London : H. F. 
and G. Wither by, 1932.) 10*. 6rf. net. 

Thb study of birds in captivity can provide much 
valuable information, such as the length of incuba¬ 
tion and the different stages through which the 
chicks pass on their way to maturity. In the 
present volume, we have the author’s personal 
knowledge of how he tended the birds. He gives 
much information on the construction of aviaries ; 
the varying foods and how to give them ; how 
to handle the birds ; how to feather clip and how 
to pinion them. Under “Vermin” many creatures 
aro included and instructions given for dealing with 
them. The book ends with a chapter on diseases 
and how they should be treated. 

The volume contains an abundance of informa¬ 
tion on many different birds and should lx* wel¬ 
comed by all aviculturists. Some of the plates are 
very attractive. 

Principles of Soil Microbiology. By Prof. Seim an 
A. Waksman. Second edition, thoroughly 
revised. Pp. xxviii + 894 4 - 15 plates. (London : 
Baiili&re, Tindall and Cox, 1931.) 52*. 6 d. net. 
Much additional information has been incorporated 
in the second edition, but to avoid undue enlarge¬ 
ment of the volume the earlier text has been 
considerably condensed by certain omissions and 
by the combination of several chapters to avoid 
unnecessary dupi j eution. 

An Introduction to the Scientific Study of the. Soil. 
By Prof. Norman H. Comber. Second edition. 
Pp. 208. (London : Edward Arnold and Co., 
1932.) 7*. 6rf. net. 

In the second edition of this textbook the chief 
alterations are an expansion of the section on soil 
microbiology and the re-writing of that dealing 
with mechanical analysis. Other parts of the hook 
are being brought up to date, 

Chemistry 

Liesegang Rings : and other Periodic Structures . 
By Dr. Ernest S. Hedges. Pp. viii f 122 | 8 
plates. (London : Chapman and Hall, Ltd., 
1932.) 10*. W. net. 

Although the Liesegang phenomenon, having 
engaged the attention of mineralogists, histologists 


and colloid chemists, has given rise to an extensive 
and scattered literature, the present work is the 
first monograph devoted exclusively to the subject. 
The author gives a full account of the experimental 
material, beginning with Liesegang’s original silver 
chromate rings and enumerating the numerous 
other combinations of reactants which have since 
been found to produce periodic precipitates in 
certain gels and within certain limits of concentra¬ 
tion. He then devotes a chapter to the various 
theories so far proposed, which have in turn 
postulated metastable supersaturation, adsorption 
at the precipitate, membrane formation, variations 
in the rate of diffusion, periodic coagulation of a 
colloidal reaction product and periodic inhibition 
of precipitation by the second (soluble) reaction 
product as the principal agency. Most of these 
theories are based on a few, or even on isolated, 
examples and are incapable of explaining others. 
This is not really surprising, as there is no a priori 
reason for assuming that the mechanism of periodic 
precipitation is necessarily the same whatever the 
reaction producing it. 

The author proposes a “comprehensive theory” 
of periodic phenomena, which however does not at 
present amount to more than a general qualitative 
statement of the conditions necessary and (possibly) 
sufficient for their occurrence, and does not allow 
one to predict the result in any specific instance. 

Interesting chapters are devoted to other 
periodic phenomena, such as periodic sedimentation 
and crystallisation, as well as to periodic structures 
in Nature. A feature of the book is a bibliography 
containing nearly five hundred references, in which 
the reviewer has not been able to detect any 
omissions and has found much that was new to 
him. The work should stimulate exploration of 
one of the more curious by-paths of colloid 
chemistry. 

The Structure and Composition of Foods . By Dr. 

Andrew L. Winton and Dr. Kate Barber Winton. 

Vol. 1 : Cereals , Starch , Oil Seeds , Nuts, Oils , 

Forage Plants. Pp. xiv t 710. (New York: 

John Wiley and Sons, Inc. ; London : Chap¬ 
man and Hall, Ltd., 1932.) 53*. net. 

Thk name of l)r. A. L. Winton is well known to 
food technologists for his editing of Leach’s “Food 
Inspection and Analysis” and for his collaboration 
with Hanausek in “The Microscopy of Technical 
Products” and with Moeller in “The Microscopy 
of Vegetable Foods”. In this, the first of three 
entirely new volumes, he has joined with Dr. K. B. 
Winton, and the work will not in any way replace 
the earlier hooks, though it extends and amplifies 
them ; its emphasis is on description, classification, 
and identification, rather than on the technique 
of analysis, inspection, or microscopy. It will 
evidently be considerably larger than the earlier 
books of whicli Dr. Winton has been editor or 
joint author, and, judging by Part I, will form a 
most comprehensive and well illustrated book of 
reference. L. B. 
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Geography and Travel 

(1) . Southern Europe : a Regional and Economic 

Geography of the Mediterranean Lands (Italy, 
Spain , Portugal , Greece, Albania and Switzer¬ 
land). By Dr. Marion I. Newbigin. (Methuen’s 
Advanced Geographies) Pp. xviii+428. (Lon¬ 
don : Methuen and Co., Ltd., 1932.) 15s. 

net. 

(2) The Geography of the Mediterranean Region : 

its Relation to Ancient History. By Prof. Ellen 
Churchill Hem pie. Pp. ix+737. (London: 

Constable and Co., Ltd., 1932.) 21s. net. 

These two volumes, each based on extensive 
personal travels of the author, are complementary 
to one another and together will be invaluable to 
the advanced student of geography. 

(1) Dr. Nowbigin’s volume covers Italy, Spain, 
Portugal, Greece, Albania and Switzerland and 
contains also several introductory chapters on the 
physical geography of southern Europe. In a 
relatively small compass the conflicting theories of 
geomorphology are outlined in a way that will be 
a real help to the Htudent. Climate is treated on 
a basis of fact free from the simplified generalisa¬ 
tions which arc too often far from the truth. The 
various lands are fully treated on a physical 
foundation and the relegation of statistical matter, 
except climatic data, to appendices makes the text 
readable and allows scope for discussion of the 
broad issues of human response to physical cir¬ 
cumstance. There are copious lists of authoritative 
works and papers and full indications of the maps 
available for each country. 

(2) Prof. Semple's book, on the other hand, 
deals primarily with the development of human 
civilisation in the Mediterranean area. The 
physical background is sketched briefly. Physio¬ 
graphic processes are outside the scope of the book. 
Climate is considered in its influences, and the 
sections on vegetation and agriculture are par¬ 
ticularly valuable. It is a volume that is packed 
with information and ideas and every chapter is 
fully documented. It should become a standard 
work for geographer and historian alike. 

Northern Lights : the Official Account of the British 
Arctic Air-Route Expedition , 1930-1931. By 
F. Spencer Chapman, With Additional Chapters 
by J. M. Scott, Capt. P. M. H. Lemon and 
Augustine Courtauld. Pp. xvi+304+04 plates. 
(London : Chatto and Windus, 1932.) 18a. 

net. 

Few arctic expeditions from Great Britain in 
recent years have succeeded in accomplishing 
more useful work than that which the late Mr. 
H. G. Watkins led to East Greenland in 1930. 
The programme before the expedition was am¬ 
bitious but much of it was carried out, including 
the survey of a long stretch of little-known coast¬ 
line between lat. fH° and 08° N., two traverses 
of the interior ice cap, the establishment of an 
ice cap meteorological observatory as well as one 


on the coast, and various geological and biological 
investigations. 

Many of the details of this work cannot be told 
in thiN popular account of the expedition, but 
enough is said to show that no opportunities were 
wasted. Two aeroplanes proved useful though 
they seem scarcely to have given the services that 
were hoped for. On the ice cap the old-fashioned 
dog teams were found to be the most serviceable 
transport. Wireless equipment was a doubtful 
blessing, in spite of certain advantages. 

The story is well told bv various members of 
the expedition. There is no attempt to exaggerate 
difficulties or to magnify dangers. In fact, the 
long journeys are described so briefly that they give 
the reader the false impression of ease. There 
are several scientific appendices. The book is a 
notable contribution to arctic literature. 

H.N.R.B. 

Geology 

Petrography and Petrology : a Textbook. By Prof. 

Frank F. Grout. Pp. xvii + 522. (New York : 

McGraw-Hill Book Co., Inc. ; London : 

McGraw-Hill Publishing Co., Ltd., 1932.) 

30s. net. 

The aim of this book is to study the life-history 
of rocks rather than their description and classifi¬ 
cation. To this end, perhaps, the author has 
subordinated petrography to petrology, the result 
being that some readers may wish he had omitted 
petrography entirely. The petrographic parts of 
the book, especially that on the igneous rockB, are 
very disappointing when compared with the out¬ 
standing excellence of the petrological parts. 
However, these petrographical portions include 
many good illustrations well worth studying by 
readers able to neglect the associated letterpress. 

In the petrological sections, which follow the 
petrographies of the igneous, sedimentary and 
metamorphic rocks in turn, there is given a really 
excellent account of modern views on the origin 
of rocks. An attempt is made to separate fact 
from theory, and the author is not engaged in 
boosting a theory of his own—u circumstance 
to be thankful for nowadays in a work accessible 
to students. 

The modem American points of view on igneous 
and sedimentary petrology are well known to 
European geologists, but not so that on meta- 
morphism. In this field it seems that the Europeans 
are more likely to fulfil the author's aim—inter¬ 
pretation of rocks in terms of history—than are 
his countrymen. 

The sets of mineral tables given are not necessary 
in a book such as this. A list of selected readings 
is a welcome feature, though certain omissions, 
such as Eskoia, Sederholm, Sander and others 
from the metamorphic section, will be noticeable 
to European readers. 

In summar 3 % this book, in spite of its petro¬ 
graphical blemishes, is a very valuable contribution 
to the general literature on the origin of rockg. 
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Der Ban der Erde und die Bewegungen ihrer Ober- 
fidche : eine Einfuhrung in die Orundfragen der 
allgemeinen Geologie. Von Prof. Dr. W. von 
Seidlitz. (Verstandlicho Wissenschaft, Band 17.) 
Pp. ix + 152. (Berlin : Julius Springer, 1932.) 
4.80 gold marks. 

This little book ie an excellent introduction to 
present-day geological thought. The classic ques¬ 
tion, first answered by Leonardo da Vinci, as to 
why sea shells are found in the rocks of high 
mountains, is here put again, and answered on | 
modern lines. j 

The origin of rocks is lucidly explained on sound 
uniformitarian principles. It is worth noting, how¬ 
ever, that the author directs attention to certain , 
limitations in Aktualismus , as, for example, those 
due to the circumstance that the moist vegetation- 
covered Europe of to-day furnishes none too 
reliable a clue to the past. 

The main part of the book is concerned of course 
with the movements to which the earth's crust has 
been subjected. The contrasts between the rapid, 
violent movements of the orogcnic or mountain- 
building belts and the slow vertical movements of j 
the more stable areas are developed. But, as we 
would expect from the author of “Diskorclanz und f 
Orogenese der Gebirge am Mittelmeer”, we find 
the importance of the broad epirogenic movements 
consistently emphasised. The integration of 
minute movements leads to transgressions and ! 
regressions, and thus produces results of funda¬ 
mental importance for earth history. One of the 
most interesting parts of an interesting book is 
that dealing with the detection of epirogenic 
movements in action at the present day. Further, 
positive uplift is considered to be the chief cause 
of mountains : “the mountains grow from the 
depths, and are still growing’'. 

The book concludes with a table of geological 
formations, short bibliography, a glossary, and 
index. 

) 

A Textbook of Mineralogy: with an Extended 
Treatise on Crystallography and Physical Miner¬ 
alogy. By Prof. E. S. Dana. Fourth edition, 
revised and enlarged by Prof. William E. Ford. 
Pp. xi + 851. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
1932.) 34 a. net, 

Okrtain additions and much revision, as compared 
with the third edition of 1922, have been made in 
this new edition of E. S. Dana’s well-known text¬ 
book. The chief additions arc two. The crystallo¬ 
graphy section now includes a short account of 
crystal structure, as revealed by X-ray analysis, 
which provides a good introduction to an increas¬ 
ingly important branch of mineralogy. A section 
entitled “Origin, Mode of Occurrence and Associa¬ 
tion of Minerals” is new to this book, though much 
of it has appeared in Dana’s “Manual of 
Mineralogy”. This section consists of less than 
twenty pages, so that only a very inadequate 
summary of mineral paragenesis is presented. 


The descriptive part of the book has been 
revised, the most recent data incorporated, and 
accounts of more than two hundred new minerals 
added. Descriptions, short or long, of all known 
minerals are given. It has been Prof. Ford's aim 
to give the important facts of mineralogy as 
known “on January 1, 1932”. In this, so far as a 
work of this kind can ho tested, he seems to have 
succeeded. 


Mathematical and Physical Sciences 

British Association for the Advancement of Science. 
Mathematical Tables. V'ol. 1 : Circular and 
Hyperbolic Furu'tions , Exponential Sine and 
Cosine Integrals , Factorial (Gamma) and Derived 
Functions, Integrals of Probability Integral. 
Prepared by the Committee for the Calculation 
of Mathematical Tables. Pp. xxxvi ■-}- 72. 10a. 
Vol. 2 : Emden Functions : Being Solutions of 
Emden s Equation , together with Certain Assoc¬ 
iated Functions. Prepared by the Commission 
for the Constitution of the Stars of the Inter¬ 
national Astronomical Union and the British 
Association Committee for the Calculation of 
Mathematical Tables. Pp. viii h- 34. Is. fid. 
(London : British Association, 1931 and 

1932.) 

From 1873 onwards, at irregular intervals, the 
British Association has published in its annual 
report various mathematical tables. Unfortunately, 
these were generally compiled for special purposes, 
and when regarded as a whole were not well suited 
for general use. To remedy this defect a committee 
undertook the heavy task of filling the gaps and 
(a point altogether neglected in the original form) 
making them suitable for interpolation. The first 
volume, begun by R. A. Fisher and completed by 
J. Henderson, with the assistance of J. R. Airey, 
L. J. Coinrie, A. T. Doodson, A. Lodge. J. Wishart, 
and others, contains sixteen tables. Some of these 
are new, and two of them (dealing with tetra- 
gamrria and pentagamma functions) are the only 
tables of these functions in existence. The degree 
of accuracy is high, extending (except in the last) 
from ten to fifteen decimal places. There is an 
elaborate introduction filling thirty pageB, begin¬ 
ning with interpolation, using Everett’s formula 
and central differences of even orders, for which 
these tables arc specially suitable. After a brief 
treatment of the better-known functions, the 
introduction concludes with an extensive account 
of the properties of certain probability repeated 
integrals (really Hermite functions) and their 
applications to statistics. 

The second volume is entirely devoted to solu¬ 
tions of Emden’s differential equation, which is 
fundamental in modern theories of the internal 
structure of the stars, and to certain auxiliary 
functions. The work, undertaken at the request 
of Sir Arthur Eddington, was carried out by J. R 
Airey, J. C. P. Miller, and D. H. Sadler. 

H.T.H.P. 
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The Queen of the Sciences. By Prof. E. T. Bell. 
(A Century of Progress Series.) Pp. iv + 138. 
(Baltimore, Md. : The Williams and Wilkins 
Co.; London : Baillifcre, Tindall and Cox, 1931.) 
5s. fid. net. 

This fascinating little volume opens with the 
famous words of Gauss, ‘‘Mathematics is queen 
of the sciences and arithmetic the queen of 
mathematics. . . Prof. Bell takes us from the 
objects and descriptions of mathematics through 
the development of systems of algebra, groups and 
matrices, the Einstein geometry, etc., to Hilbert's 
logic. Whilst, however, the manifold applications 
of mathematics are briefly touched upon, especially 
in the chapter on groups, the treatment rather 
follows the aim set forth by Jacobi, who, when 
reproached by the applied mathematician, Fourier, 
retorted, “The true end of mathematics is the 
greater glory of the human mind". Indeed, the 
progress of the century is aptly summarised by 
the author in the words, “Ever greater generality 
and ever sharper criticism”. 

One feels that many of the excellent illustrations 
are a little too brief to be really effective : just a 
slightly fuller explanation hero and there would 
not only have safeguarded essential principles being 
misinterpreted, but would also have made a greater | 
appeal to the lay reader. It is surprising to find 
no mention of Boole in the chapter on the develop¬ 
ment of algebra. 

The whole hook, nevertheless, is extremely 
interesting, for it tends to broaden the mathe¬ 
matical horizon of the reader, and especially so 
in the case of a student whose vision has been 
partially dimmed by the artificial boundaries of 
examination syllabuses. Here, too, the mature 
mathematician may derive renewed inspiration. 

A few references to original sources of some of 
the topics discussed would have enhanced con¬ 
siderably the value of these. 

The Exponential and Hyperbolic Functions and 
their Applications: a Practical Book for the 
General Student and Engineer. By A. H. Bell. 
(Technical School Series.) Pp. x +82. (London : 
Sir Isaac Pitman and Sons, Ltd., 1932.) 3a. fid. 
net. 

This little book deals with the practical applica¬ 
tions of exponential and hyperbolic functions as 
required in engineering, physics, etc. Only an 
elementary knowledge of trigonometry and calculus 
is assumed. The treatment, whilst not rigorous, 
is carefully thought out and written. There is, 
however, a grave danger in not warning the 
student sufficiently of the necessity of justifying 
certain operations. Even in subordinating rigour 
to practical utility, it is nevertheless essential to 
point out clearly what assumptions have been 
made and to state that the validity of such 
assumptions requires further investigation. 
Especially is this necessary in dealing with series. 
Yet, on pp. 46-50 it is assumed, without comment, 
that a circular Amotion is expressible in a valid 


series, and that the process of differentiation may 
afterwards be applied to the supposed identity. 

The text is well illustrated by fully worked out 
practical examples, and a fair number of exercises 
are provided for the student. It is curious to see 
logh written for log e . There is an unfortunate 
misprint on p. 3 where ex appears in thick type 
for e T . 

Advanced Algebra. By Clement V. Durell, Vol. 1. 
Pp. viii + 193+xxii. (London: G. Bell and 
Sons, Ltd., 1932.) 4s. 

This book, originally intended to be Part 4 of 
the author's “New Algebra for Schools”, deals 
comprehensively with the Higher Certificate 
requirements. The topics discussed include 
permutations, combinations, finite series, limits, 
convergence, logarithmic, exponential and quad¬ 
ratic functions, theory of equations and determin¬ 
ants. The treatment is not only thoroughly sound 
but also fascinating, the student's interest being 
stimulated from the boginning. In accord with 
modern experience, Mr. Durell has not hesitated 
to introduce calculus methods where necessary. 
The long, cumbersome and often fallacious 
methods of the older books have therefore been 
replaced by valid and elegant proofs. Especially 
is this manifest in the excellent chapter devoted 
to the logarithmic and exponential functions, 
which most teachers will appreciate. 

The treatment of limits and convergence, which 
is often dull, is well adapted to the ordinary pupil, 
and reveals the author as a practical teacher who 
knows how to present to young students a difficult 
part of the subject. 

A new book on advanced algebra is long over¬ 
due, and teachers will be grateful to Mr. Durell 
for so ably providing the needed volume. 

Recent Advances in Atomic Physics . By Prof. 
Gaetano Caste!franchi. Approved translation 

by Dr. W. S. Stiles and Dr. J. W. T. Walsh. 
Vol. 1 : Atoms , Molecules and Electrons . Pp. 
xii+3fi0 + 12. Vol. 2: Quantum Theory. Pp. 
xii+400 + 12. (London: J. and A. Churchill, 
1932.) 15^. each vol. 

The two volumes before us constitute the latest 
addition to a well-known series dealing with 
“Recent Advances in Science”. Up to the present, 
we havo been able to ‘Buy British’ ; now, if we 
wish to study “Recent Advances in Atomistics”, 
we havo to turn to an English translation of an 
Italian work, of which three editions have appeared 
in two years. Well, this is very good free trade 
and sound internationalism ; the book is good of 
its kind, and may be unequivocally welcomed. It 
is something of a feat to present in compact form 
a general introduction to the fundamentals of 
physical atomic theory, with a discussion on wave 
motion and kinetic theory, and then to proceed, 
chapter by chapter, to give suocinct accounts of 
fluctuations, electrons and positive rays, isotopes, 
X-rays, oiystals, radioactivity, nuclear properties, 
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radiation and the quantum theory, spectroscopy, 
the Stark and Zeeman effects, specific heats, the 
photoelectric effect, the Oompton effect, wave and 
quantum mechanics, and the new statistics ; the 
whole exposition being completed within the 
compass of 800 small octavo pages. 

It is small wonder that the translators, who 
have executed their task most competently and 
critically, decided to omit those sections of the 
Italian edition which deal with Brownian motion, 
relativity and astrophysics. It might, in fact, have 
been better had a few more sections, or some of 
the more elementary topics, been omitted, and the 
remainder expanded a little ; for modern physical 
theory is full of subtleties, and a highly condensed 
treatment is apt to leave a delusive feeling of ease 
of comprehension that vanishes with a little further 
thought. This apart, the volumes give an inter¬ 
esting and informative account of modern atom- 
istics, developed in such a way as to make a mini¬ 
mum of demand on the reader's mathematical 
knowledge ; moreover, the author has, very wisely, 
kept close enough to experimental and techno¬ 
logical matters to include brief resumes of such 
topics as television, supersonics and photo¬ 
telegraphy. A. F. 

Physical Principles of Mechanics and Acoustics. 
By Prof. R. W. Pohl. Authorized translation 
by Winifred M. Deans. Pp. xii t 338. (London, 
Glasgow and Bombay : Blackie and Son, Ltd,, 
1932.) lls. 6 d. net/ 

Two years have elapsed since the English edition 
of Prof. Pohl’s “Physical Principles of Electricity 
and Magnetism” was published, and many teachers 
of physics who were charmed with the novelty of 
his treatment and the ingenuity of his experiments 
will welcome this new volume on mechanics and 
acoustics. The numerous diagrams and illustra¬ 
tions at once attract attention. Most of the figures 
are based on photographs, and several have been 
made into silhouettes. It is claimed that this 
simple method of reproduction indicates whether an 
experiment is suited to a large lecturu-room, as it 
is then important that the outlines should be clear 
and uninterrupted. Prof. Pohl tells us that in the 
Gottingen lecture-room that “troublesome obstacle, 
the large fixed lecture-table, was got rid of years 
ago”. Small handy tables are set up as required. 
“The apparatus in actual use at any moment can 
be made to stand out so that it is easily seen by 
each member of the audience.” Special mention 
ought to be made of the plates illustrating stream¬ 
line flow in liquids and gases, and of the excep¬ 
tionally clear photographs of waves on the surface 
of a liquid and of sound waves in air by the 
schlieren method. 

The subjects treated in the text are those 
familiar in elementary courses on mechanics, but 
even the experienced teacher will find much to 
rouse his own interest and in turn that of his 
students. The human aspects of the subject are 
not lost sight of, as for example in discussing the 


translation and rotation of a man, and the free 
axes of rotation of human beings and animals. 
Excellent accounts are given of the motion of 
liquids and gases, and also of waves and vibrations. 

H.S.A. 

Numerical Examples in Physics . By Dr. W. N. 

Bond. Pp. 128. (London : Edward Arnold and 

Co., 1931.) 4 s. 

This book of some 450 numerical examples in 
physics, with answers set forth very (dearly, covers 
a remarkably wide range and will be of great use 
to advanced students of the subject, particularly 
those reading for a special or honours degree. 
Nothing like it has hitherto appeared, and the 
university teacher, who has long felt the want of 
something parallel to the several excellent books 
of numerical examples in advanced physical 
chemistry, will undoubtedly give it a warm wel¬ 
come. 

T)r. Bond is to be congratulated on starting 
with a section oil methods of calculation ; and the 
examples on calibrations, probable error, order of 
accuracy and curve fitting inculcate the right 
spirit at the outset. The largest section is naturally 
on classical electricity where the variety of ques¬ 
tion is excellent, problems on inductances and 
ballistic galvanometers and on absolute determina¬ 
tion of current and resistance being most instruc¬ 
tive. Of particular note is the unique section on 
atomic physics giving numerical examples on the 
determination of electronic charge and mass, on 
Avogadro’s number, crystal structure, photo- 
electrons, the magneton, X-ray scattering, Planck’s 
constant and radioactivity. A few odd questions, 
not even semi-numerical, have crept into several 
sections, and might be omitted. Question 132, 
which deals with special units, has an answer for 
the mass of the sun of 1 -47 kilometres, and 
question 245 deals with the spectrum produced 
by a glass prism of refractive index 1 *961 ! But 
these are mere slips, and there can be nothing 
but praise for this remarkably comprehensive 
collection, of the range and quality of which the 
title gives no indication. 

Miscellany 

Osiris and the Atom. By J. G, Crowther. Pp. 

viii 221 4 4 plates. (London : George Rout- 

ledge and Sons, Ltd., 1932.) 5*. net. 

This is a collection of notes and essays of ‘popular 
science’ which is actually both popular and on the 
whole scientific, Mr. Crowther has a chatty, 
interesting style, the gift of making fairly complex 
matters readily understood, and a true journalistic 
instinct for the arresting phrase. The title of the 
book, “Osiris and the Atom”, is an example of the 
latter ; the contest for the soul between the forces 
of life and death in ancient Egypt is the root idea 
from which ball games have developed, and the 
peculiarities of bounding and spinning balls pro¬ 
vide useful analogies in the study of atoms, The 
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phrase also expresses aptly the wide range of the 
book—the great Siberian meteorite, human bio- 
logy, the structure of wool fibres, modern advances 
in engineering, Thames floods, terrestrial mag¬ 
netism, the constitution of the stars, viruses and 
vitamins. 

The author has travelled widely in search of 
material, visiting Prof. Kulik in Russia for example 
to discuss the Siberian meteorite. This and the 
chapter on the structure of wool fibres are especially 
good, but a few, such as the sketch of “magnetism 
in the universe”, are too superficial to be of real 
interest. It iH curious that the author should have 
made so elementary a mistake as that on p. 141, 
where the average air pressure over the oceans is 
said to bo 2K inches. The last article is entitled 
“Basic English”, and is included because the 
author realised that “a science expert writing for 
the public has necessarily to make use of a sort of 
Basie English". The article reads so fluently and 
naturally that it comes as a shock to find at the 
end that it is itself written in Basie English. 

The Problem of Incentive# in Industry : Three 
Lectures given at. the London School of Economics 
under the Heath ('lark Bequest to the National 
Institute of Industrial Psychology. By Dr. G. H. 
Miles. Pp. v ! 58. (London : Sir Isaac Pitman 
and Sons, Ltd., 1932.) 3 s. 6 d. net. 

The three lectures contained in this volume give 
a popular analysis of the various classes of incen¬ 
tives, including fear and financial incentives, non- 
financi&L incentives such as appreciation, know¬ 
ledge, loyalty, welfare schemes, co-operation, and 
special incentives like responsibility and promotion 
which affect those holding management positions. 
The dangers and limitations of particular types of 
incentives are discussed and Dr. Miles asserts 
that the essential problem is that of the develop¬ 
ment of human power. 

Incentives which are designed and applied to 
increase the general welfare of the worker and his 
interest in life and work do far more than merely 
augment output and increase the profits of industry. 
Those who hold with Dr. Miles that the ultimate 
purpose of industry is the amelioration of the con¬ 
ditions of life of society in general will welcome the 
issue to ft wider public of this lucid statement of 
general principles. R.B. 

Muscular Work, Fatigue and Recovery: Three 
Lectures given under the Heath Clark Bequest to 
the National Institute of Industrial Psychology . 
By G. P, Crowden. Pp. ix+74+6 plates. 
(London : Sir Isaac Pitman and Sons, Ltd., 
1932.) 3 s. Od. net. 

Thbsb lectures outline certain aspects of the 
rationalisation of industrial work in the light of 
the physiological requirements of the human body. 
They describe in a popular and readable manner 
the way in which the scientific principles deter¬ 
mining human efficiency and fatigue are being 
elucidated and indicate the contribution which 


this branch of industrial physiology has to make 
to human welfare in industry. The survey is not 
limited to the investigations of British workers 
alone hut also includes a brief description of the 
Dortmund Institute for the Study of the Physiology 
of Labour. 

The influence of such factors as ventilation, 
temperature, clothing and food is indicated and 
this clear and concise statement of the methods 
of science in this field should stimulate that 
enthusiastic oo-oj>eration among trade unionists, 
employers, scientific workers, and employees 
which is essential if full use is to be made even of 
the knowledge already acquired. R.B. 

Philosophy and Psychology 

A History of Psychology in Autobiography . (The- 
Internationa] University Series in Psychology.) 
Vol. 2. By Benjamin Bourdon, Harald Hdffding, 
James Drever, Charles H. Judd, Knight Dunlap, 
0. Lloyd Morgan, Giulio Ccsare Ferrari, Walter 
B. Pilisbury, Shepherd Ivory Franz, Lewis M. 
Terman, Karl Groos, Margaret Floy Washburn, 
Gerardus Heymans, Robert S. Woodworth, 
Robert Meams Yerkes. Edited by Carl Murchison. 
Pp. xvii-r407. (Worcester, Mass.: Clark Uni¬ 
versity Press; London : Oxford University 
Press, 1932.) 285. net. 

The first volume of this work was noticed by us 
at the time of its appearance. We think that the 
editor and his co-adjutors were quite justified in 
their view that the history of recent psychology 
could scarcely be written, and that indeed a com¬ 
prehensive statement about present trends in 
psychology could scarcely he made, without such 
help as this great work affords. Furthermore, to 
many readers the personal note which runs 
through each of these records will prove an aid 
to understanding, although we must express our 
conviction that a good deal of the autobiographical 
detail is superfluous. Still, the work is an important 
one, and one that reflects credit upon every person 
concerned in its production, 

David Hume. By Dr. B. M. Laing. (Loaders of 
Philosophy Series.) Pp. xi f 273. (London : 
Ernest Bonn, Ltd., 1932.) 125. net. 

At a time when the extraordinary wealth of our 
knowledge in all directions threatens our sense of 
values with conflicting conclusions and assump¬ 
tions, Hume's scepticism finds a renewed actuality. 
Dr. Laing’s able monograph gives the right 
historical an$I philosophical setting of Hume's 
doctrines, and will no doubt encourage his readers 
to a closer study of Hume’s writings. They will 
thus find out for themselves that Hume’s influence 
on scientific investigation, or on the theory of it, 
is strongest where the experimental method and 
its presuppositions are stressed. But the important 
part played by mathematics in physical science 
has set limits to his influence in this direction 
because of doubts concerning the adequacy of 
his theory in this respect. • T. G, 





322 Supplement to ”NatureMarch 4 , 1933 


Berkeley. By Prof. G. Dawes Hicks. (Leaders 
of Philosophy Soricis.) Pp. xii + 336. (London : 
Ernest Benn, Ltd., 1932.) 12 s. M. net. 

This is a valuable addition to the series of mono¬ 
graphs on the philosophers who have mainly 
influenced Western thought. Much has been 
written already on Berkeley ; yet Prof. Dawes 
Hicks succeeds in being both original and interest¬ 
ing in his account of the Bishop of Cloyne. In 
the exposition of Berkeley’s doctrine, ho rightly 
stresses the importance of his opinions about 
mathematics and the sciences for the understand¬ 
ing of his philosophical views ; and the section 
devoted to Berkeley’s place in history adds some 
fresh material to the valuation of this most ! 
fascinating thinker. T. G. j 

Technology 

A Dictionary of Electrical Terms : including Tele¬ 
graphy , Telephony and Wireless. By S. R. Roget. 
Second edition, revised and enlarged. Pp. 

vii-f 396. (London : Sir Isaac Pitman and 
Sons, Ltd.; 1931.) Is. 6d. net. ( 

So rapid has been the progress mode in various j 
branches of electrical science that even scientific j 
workers themselves have sometimes to look up 
many of the latest treatises published before they j 
find the definition of the term or phrase they are ■ 
looking for. We have looked up many words such j 
as bel, n6per, booster, in this dictionary, and have j 
found clear and satisfactory definitions. Purely j 
trade names of apparatus have been omitted. 
The use of many technical terms in the electrical j 
industry is almost entirely confined to the United j 
States; but some which originated there are ; 
equally used on both sides of the Atlantic ; the ! 
author gives both. Conciseness has been attained j 
without the sacrifice of intelligibility and the i 
author does not trespass on the function of the : 
encyclopaedia or the technical treatise. 


In the second edition more than nineteen 
hundred further expressions have been added and 
a good many alterations have been made. The 
author’s purpose has not been to compete with 
the officially established definitions compiled by 
the British Standards Institution and by the 
International Electrotechnical Commission. His 
purpose has been to give explanations rather than 
definitions. The dictionary should prove useful 
to many. 

Advanced Electrical Measurements. By Dr. William 
R. Nmythc and Dr. Walter C. Michels. Pp. 
x+240. (New York: D. Van Nostrand Co., 
Inc., 1932.) 3 dollars. 

The object of this book is to train students so 
that they may be useful in research, testing and 
development work. Perhaps it is too much to 
hope that all the information given can be assimi¬ 
lated in thirty laboratory lessons ; but the book can 
be commended. It is stated (p. 101) that “the 
growth of modom physics dates from the time of 
the conception of the electrical theory of matter”. 
If this is regarded as the definition of 'modem 
physics', evidence can he produced in support of 
it, but we think that it rather limits its scope. 
Comparing this book with similar books pub¬ 
lished thirty or forty years ago, it will be aeon 
how the methods given of measuring, for example, 
inductance and capacitance, have improved in the 
direction of attaining higher precision, but possibly 
they are less instructive. Students now experiment 
with various kinds of alternating current bridges, 
ionisation gauges and hot wire manometers. 
Photoelectric cells and optical manometers are 
also used. The mechanisation of laboratory 
experiments is proceeding so rapidly that there is 
little time to develop originality. The proof 
reading seems to have been carelessly done as 
there are variations in the spelling of the names 
of continental physicists. 


Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 

George Alien and Unwin, Ltd. —Practical Sheep-Farm¬ 
ing, T. C. Norris. Ernest Benn, Ltd.— The Garden, W. E. 
Shewell-Ooopor. Cambridge University Press, Ltd — Wont 
African Agriculture, O. T. Faulkner and J. K. Maekio. 
Martin Hojikinson, Ltd. —The Apple, Sir Daniel Ball and 
M. C. Crane; The Garden of To-day, A. Tipping. 
Macmillan and Co., Ltd. —Tropical Soils, Dr. V. Vagelor, 
translated by Dr. H. Greene. A. Wheaton and Co., Ltd.-- 
Gardening Science and Biology (Book* 2 and 3), Ivan 
Dowding and H. Bennett. 

Anthropology, Archaeology and Ethnology 

JGdirard Arnold and Co. —Byzantine Civilisation, Steven 
Kunciman. B. T. Batsjord , Ltd.—Domestic Utensils 
of Wood from the 16th to the 19th Century, Owen 
Evan-Thomaa. Ernest Benn, Ltd .—If the Blind Lead, 
M. Aldorton Pink. Cambridge U niversity Press.- - 
Indo-European Folk-Tales and Greek Legend, W. R. 
Halliday; Our Forefathers: the Gothonic Nations 
(vol. 2), Dr. G* Schtitte, Cassell and Co., Ltd .— 


The Tomb of Tul-Ankh-Amen (vol. 3), Dr. Howard 
Carter, An Outline of Italian Civilization, Dr. Decio 
Pettuello. Jarrolds, Ltd.— Backwaters of the Savage 
South Seas, Evolyn Cheesraan. Sampson Low, Marston 
and Co., Ltd. —Incomparable India, Col. Robert J. 
Blockham ; The Martial Races of India, Lieut.-Gen. Sir 
George MacMunn ; Koitob and Ceremonies of Marriage 
throughout the World, E. N. Fall size. Macmillan and 
Co., Ltd .— A Handbook to the Palace of Minos at Knossos 
with its Dependencies, J. Pendlebury : with a foreword 
by Sir Arthur Evans ; Ivory Poaching and Cannibals in 
Africa, J. T. Muirhoad. Methuen and Co., Ltd. —Prehistoric 
Europe, C. F. C. Hawkos. Kegan Paul , Trench, Trubner 
and Co., Ltd .— The Rise of the Colts, H. Hubert; A 
History of Buddhist Thought, Dr. E. J. Thomas ; Nomads 
of the European Steppe, G. F, Hudson, Q. P. Putnam's 
Sons, Ltd .— The Discoveries of Tell Halaf, Baron Max 
von Opponheim. Charles Scribner's Sons .— Mexico before 
Cortez, J. E. Thompson. Sicced and Ward, Ltd .— Enquiries 
into Religion and Culture, C. Dawson; The Age of the 
Gods, C. Dawson. C . A. Watts and Co., Ltd.—The Diffusion 
of Culture, Prof. G. Elliot Smith. Williams and Norgate, 
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Ltd. —Life in Lesu, Hortens© Powdermaker ; Introduction 
to the Phonology of the Bantu Languages, Carl Meinof, 
translated and enlarged by Carl Meinof, Dr. Alice Werner 
and X. J. v. Warmelo. 

Biology 

D, Appleton and Co. —Sox in the Plant World, Dr. 
W. W. Robins and Dr. Helen Pearson ; Wild Wings, 
Julie C. Kenly. Edward Arnold and Co .—The Romance 
of Plant Hunting, Capt. F. Kingcion Ward ; The Moaning 
of Animal Colour and Adornment, Major R, W. G. 
Hingston. A. and C. Black, Ltd. —Birds from the ‘Hide 1 , 
lan M. Thomson. Cambridge University Pre#*.—-Mono¬ 
graph and Iconograph of British Orchidaeoa*, Col. M. J. 
Godfery. Chapman and Mall, Ltd. —Principles of Fruit 
Preservation, T. X. Morris. J. M. Dent and Sons, Ltd. —■ 
The Roving Angler, H. Palmer; l How to See’ Berios 
(vol. 2), How to see Animals, Eric Fitch Daglish. 
Faber and Faber, Ltd.. —This World Alive, (1. Tandy. 
George Q. Harrap and. Co., Ltd.— All About Fish, 
W. S. Berridge. Jarrolds, Ltd.- Wild Cargo, F. Buck 
with E. Anthony. Herbert Jenkins, Ltd .—In fcho 
Season of tho Year, .1. J. Cash. Methuen and Co., Ltd. — 
The Senses of Insects, Dr. H. Eltringham ; Cytologioal 
Technique, Dr. John R. Baker ; Plant Ecology, Dr. W. 
Loach; Mimicry, Prof. (i. D. Hale Carpenter; Sport 
and Exploration in the Far East, Dr. 8ten Bergman. 
John Murray .—Trees and Shrubs Hardy in the British 
Isles (vol. 3), W. J. Bean ; Elements of Agriculture, Dr. 
W. Fream, revised by Sir Rowland Biffen. Oxford Uni¬ 
versity Press. —Modem Theories of Development, L. von 
BertabmfTy, translated by J. H. Woodgor. Kagan Paul, 
Trench, Trubner and Co., Ltd.— Function and Kinship in 
the Primates, Dr. S. Zuckerman. George Routlcdge and Sons, 
Ltd. —Fishes ; their Journeys and Migrations, Prof. Louis 
Houle. University Tutorial Press, Ltd,* —The Dissection 
of the Rabbit, Dr. R. H. Whitehouse ; Intermediate 
Biology, Dr. E. R. Spratt and A. V. Spratt. Frederick 
Wame and Co., Ltd.— British Beetles ; their Homes and 
Habits, Norman Joy. 

Chemistry 

Ernest Benn, Ltd. —Evaporating, Condensing and Cool¬ 
ing Apparatus, Hausbrand, revised by B. Heastio. 
Cambridge University Press. —A Chemistry for Schools, 
H. A. Wootton and C. W. R. Hooker. Victor Gollancz, 
Ltd. —Principles of Chemistry, J. D. Bernal. Charles 
Griffin and Co., Ltd.— The Synthetic Dyestuffs, Dr. 
J. C. Cain and Prof. J, F. Thorpe, seventh edition 
rewritten by Prof. J. F. Thorpo and Dr. R. P. Linstead. 
George Q. Harrap and Co., Ltd. —The Book of Chemical 
Discovery, L. A. Coles. Methuen and Co., Ltd .—Physico- 
Chemical Methods, Prof. J. Reilly and Prof. W. X. Rae. 


Engineering 

Ernest Benn, Ltd. —Elements of Engineering Acoustics, 
L. E. C. Hughes. A. and C . Black, Ltd. —British Loco¬ 
motives Illustrated, W. J. Bell; The Story of the 
Ship, G. M. Boumphrey. Thornton Butterworth, Ltd.— 
Wireless, Dr. W. H. Eccles. Chapman and Hall, Ltd .— 
Reinforced Concrete Bridge Design, C. S. Chettoe and 
H. C. Adams ; Competitive Design of Steel Structures, 
P. Russell and G. Dowell; Street Traffic Flow, H. Wat¬ 
son. Constable and Co., Ltd. —Road Engineering, E, L. 
Leeming; Sir Charles Parsons ; his Life and Work, Kollo 
Appleyard. Charles Griffin and Co., £«d.-r-Simplified Aerial 
Navigation by Dead Reckoning, J. A. McMullen; Aero 
Engines, J. Drummond. Harper and Bros. —Electricity 
in the Home, E. S. Lincoln. Methuen and Co., Ltd. —An 
Engineer's Outlook, Sir Alfred Ewing. Oxford University 
Press. —Introduction to Railway Mechanics, G. V. 
Lomonosaoff; Conjugate Functions for Engineers, Prof. 
Miles Walker; The Rayleigh Principle in Engineering, 
Prof. G. Temple and W. G. Biokley; Electrical Trans¬ 
mission and Distribution, E. T. A. Rapson. Sir Isaac 
Pitman and Sons, Ltd. —Amateur Talking Pictures and 
Recording, B. Brown; Radio Receiver Servicing and 


Maintenance, E. J. G. Lewis ; Television for the Amateur 
Constructor, H. J. Barton Chappie ; Television : To-day 
and To-morrow, S. A. Moseley and H. J. Barton Chappie : 
with a foreword by J. L. Baird. E. and F. N . Spon, Ltd .— 
The Civil Engineers’ Cost Book, Col. T. E. Coleman, 
revised by C. L. Boucher ; Approximate Estimates, Col. 
T. E. Coleman, revised by C. Young ; Modem Domestic 
Scientific Appliances, C. R. Darling; Elements of Curve 
Design, F. G. Royal-Dawson ; Hydraulic Diagrams, R. G- 
Kennody ; High Speed Diesel Engines, A. A. Goldingham ; 
Highway Location and Surveying, Dr. W. W. Crosby and 
G. E. Goodwin ; Inspection of tho Materials and Work¬ 
manship employed in Construction, A. T. Byrne ; Motors 
and Motoring 

Geography and Travel 

D. Appleton anil Co .—Islands Far and Near, R. H. 
Davis. B. T. Batsford, Ltd. —Tho Landscape and Heritage 
of England, C. B. Ford. A. and C. Black, Ltd. —The 
Exploration of North America, Prof. J, B. Brebner. 
Jonathan Cape, Ltd .—Impress ions of South America, 
Prof. Andr6 Siegfried ; Into tho East, R. Curie; By 
tho Ionian Sea, G. Gissing. Cassell and Co., Ltd .— 
White Weather, Set-on Gordon ; Indian Air, Paul Morand. 
George G. Harrap and Co., Ltd. —The Home of Man¬ 
kind, H. W. Van Loon. Jarrolds , Ltd. —Light on the 
Dark Continent, Carveth Wells; Where East is West, 
Henrietta Leslie, liodder and Stoughton, Ltd. —A Political 
Geography of the British Empire, Prof. C. B. Fawcett; 
Senior Practical Geography, E. J. Orford ; Tho World 
of To-day, L. Brooks and R. Finch. Henry Kirnpton. — 
An Arctic Safari, Prof. R. L. Sutton. Methuen and Co., 
Ltd .—A Geography of the Modem World for Middle and 
Upper Forms, Dr. E. W. Shanahan ; In tho Mountains 
of Greeco, H. D. F. Kitto. John Murray.— Asia, C. H. 
Hamilton ; Australia and New Zealand, W. J. Wheeler; 
North America, E. Waugh ; South and Central America, 
C. H. Hamilton; Europe, W. J. H. Watkins and 
C. E. Clowser; A School Certificate Mapping Book, 
E. Waugh. Sir Isaac Pitman and Sons, Ltd .—A 
Commercial Geography of the British Isles, W. P. Rutter ; 
An Economic Geography of tho British Empire Overseas, 
J. Innes Stewart. George lioutUdge and Sons , Ltd. — 
Unknown Tibet, Giotto Dainelli. Charles Scribner's 
Sons .—True North, E. Merrick. University Tutorial Press, 
Ltd. —Practical Geography and Mapwork, J. Bygott; 
Introduction to General and World Geography, J. 
Bygott; 7’he Principles and Practice of Geography 
Teaching, Dr. H. C. Barnard. 


Geology, Mineralogy and Palaeontology 

Cassell and Co., Ltd .—The Romance of the Golden 
Hand, Dr. W. Macdonald, Macmillan and Co., Ltd .— 
Geology and Mineral Sources of Burma, Dr. H.L. Chhibber. 
Thomas Murby and Co. —Earth-Lore : Geology without 
Jargon, Prof. S. J. Shand ; On the Mineralogy of Sedi¬ 
mentary Rocks, Prof. P. G. H. Boswell; History of the 
Theory of Ore Deposits, T. Crook ; The Poetry of Geology, 
K. K. Hallowes ; Tho Dinosaurs, Dr. W. E. Swinton ; 
Tertiary Faunas, Dr. A. M. Davies ; Structure of Typical 
American Oilfields (vol. 3). Oxford University Press .— 
The Jurassic System in Great Britain, Dr. W. J, Arkell. 


Mathematical and Physical Sciences 

V. Appleton and Co. —Other Worlds, E. L, Moseley; 
The Story of Earth and Sky, C. and H. Washbume in 
collaboration with F. Reed; Heat and its Workings, 
M. Matt-Smith; Experimental Optics, A. F. Collins, 
Edward Arnold and Co .—Principles of Descriptive 
Geometry, Dr. E. L. luce; Isometric and Orthographic 
Drawing, J. H. Pritchard. G. Bell and Sons, Ltd .—The 
Universe of Light, Sir William Bragg; Faraday’s Diary 
(vol. 3). Ernest Benn, Ltd .—The Ether of Space, Sir 
Oliver Lodge ; The General Properties of Matter, revised 
edition. Dr. F. H. Newman and V. H. L. Searle. Biocide 
and Son, Ltd .—A Textbook of Physics (vol. 2), Heat and 
Sound, E. Grimsehl, edited by Prof. R. Tomaspbek, 



324 


Supplement to “ Nature, March 4 , 1933 


translated by Dr. L. A. Woodward. Cambridge University 
Press ,—The New Background of Scienoe, Sir James Jeans; 
Gas Analysis by Measurement of Thermal Conductivity, 
H. A. Daynes ; Planetary Theory, Prof. E. W. Brown and 
Prof. C. A. Shook; Microphotometry of the Solar Spectrum 
from 4040 to 4390A., R.v.d. R. Woolley. Chapman and Hall. 
Ltd. —Fluorescence Analysis in Ultra-Violet Light, J. R, 
Radley and Dr. Julius Grant; Modem Physics, Dr. G. E. M. 
Jauncey. J . and A. Churchill. —Rocent Advances in 
Radium, Dr. R, Ward and Dr. D. Smith. Hodder and 
Stoughton , Ltd. —Computation of Statistics, Dr. Shepherd 
Dawson. Macmillan and Co., Ltd.—An Introduction to 
the Calculus, Dr. G. Van Praagh ; Mensuration and 
Elementary Surveying, R. L. Banorjeo; Elements of 
Mathematical Analysis (vol. I), M. H. Belz and J. H. 
Michell. Methuen and Co., Ltd. —Atomic Structure) and 
Spectral Lines (revised edition). Prof. Arnold Sommer¬ 
fold ; Tables of Physical Constants, Dr. W. H, J. 
Childs; A Physics Notebook, E. W. Tapper. Oxford 
University Press .—Phase Rule Studies : an Introduction 
to the Phase Theory, J. E. Wynfield Rhodes ; Wave 
Mechanics : Advanced Theory, J. Frenkel ; Electricity, 
J. G. Pilley ; Makers of Astronomy, H. Maepherson. Sir 

Isaac Pitman ami Sons, Ltd ..Worked Examples for 

Wiremen and Students, Handel Rees : A Modern 
Arithmetic Course, E. N. Motts. Sheldon Press.— Stellar 
Wonders, Dr. Charles Whyte. University Tutorial Press, 
Ltd .—Mechanics and Hydrostatics for Schools, F. Barra- 
clough. 

Medical Science 

Edward Arnold and Co .—Food and the Principles of 
Dietetics (seventh edition), Dr. Robort Hutchison and 
Prof. V. H. Mottram. BaiUUre, Tindall and Cox .— 
Whitla’s Pharmacy, Materia Medica and Therapeutics, 
revised by Prof. J. A. Gunn; Minor Maladies ami their 
Treatment, Dr. L. Williams ; Sex and Internal Secretions, 
Dr. E. Allen ; Differential Diagnosis of Endocrine Dis¬ 
orders, Dr. A. W. Rowe; Aids to Dispensing, A. O. 
Bentley ; History of Veterinary Literature, Dr. F. 
Bullock; Aids to Neurology, Dr. E. A. B. Pritchard. 
Ernest Penn, Ltd. - The Chemistry of Drugs, Non nan 
Evers. Cambridge University Press .—The Digestive Tract, 
A. E. Barclay ; Studios in the History of Ophthalmology 
in England prior to the Year 1800, R. R. James. Jonathan 
Cape f Ltd —The Chemistry and Physics of Contra¬ 
ceptives, Dr. C. 1. B. Voge ; Mon Against, Death, Paul do 
Kruif. J. and A. Churchill.—A Textbook of Pharma¬ 
cognosy, Prof. H. G. Greenish ; The Science and Praetico 
of Pharmacy, R. R. Bennett and T. T. Cocking; Recent- 
Advances in Sera and Vaccines, Dr. A. Fleming and 
Dr. G. F. Petrie ; Recent Advances in Endocrinology, 
Prof. A. T. Cameron. Jarrolds , Ltd. -Man into Woman, 
Niels Hoyer, H . K. Lewis and Co., Ltd. — Tho Sanitary 
lnsp actor’s Handbook, H. H. Clay. Methuen and Co., 
Ltd .—Tuberculosis : its Cure and Prevention, Gordon 
Tippett, Oxford. University Press. —Text-Book of 
Pharmaceutical Chemistry. A. O. Bentley and Dr. J. E. 
Driver. W. B. Saunders and Co .—Textbook of Surgical 
Anatomy, C. L. Callander ; Obstetrics and Gynecology, 
A. H. Curtis ; Neuropathology, Dr. W. Freeman. C. A . 
Watts and Co., Ltd.—Diet and Treatment in SickneBs and 
Health, R. Mallet t. Williams and Nor gate. Ltd .—-The 
Conquest of Life, Dr. Serge Voronoff,. translated by Dr. 
Gibior Ram baud ; Testicular Grafting, Dr. Serge Voronoff 
and G. Aloxandresru. 

^ Metallurgy 

Chapman and Hall, Ltd. -Secondary Aluminium, Dr. 
Robert J. Anderson. Macdonald and Evans .—Engineering 
Stools (enlarged edition), Prof. I). Hanson and Dr. L. 
Aitchison. Sir Isaac Pitman and Sons, Ltd .,—Special 
Steels, T. H. Burnham. 


Miscellany 

George Allen and Unwin, Ltd. —A Manual of Library 
Routine, W. E. Doubleday. G. Bell and Sons, Ltd.- 
Great Men of Science, Dr. Phillip Lenard. Bowes and 
Bowes .— How to Use a Large Library, Dr. E. J . Dingwall. 
Victor' Qollancz , Ltd. —An Outline of Modem Knowledge 
(cheap edition). Hodder and Stoughton , Ltd. —Everyday 
Science (book 3), H. E. Bean ; Tho Golden Science 
Readers (books 1 3), Elsie V. M. Knight. George Rout* 
ledge and Sons , Ltd. —Tho Inventor and his World, Dr. 
H. Stafford Hut field. 


Philosophy and Psychology 

George Allen and Unwin, lAd .—The Mind of tho Child, 
Prof. C. Baudouin. I). Appleton and Co .—Social Patho¬ 
logy. Dr. J. L. Gillin ; Seven Psychologies, Dr. Edna 
Heidbreder; Intelligence: its Manifestations and 
Measurement. Dr. P. L. Boynton; Educational Psycho¬ 
logy. Dr. H. L. Hollingworth ; Case Studies of Normal 
Adolescent Girls. Elsie M. Smithies. Ernest Benn, Ltd. —• 
Descartes, S. V. Keeling; Hobbes, Prof. J. Laird; 
Immanuel Kant, A. I). Lindsay ; John Locke, Prof. R. I. 
Aaron; John Stuart Mill, Prof. J. L. Stocks; Plato, 
Prof. A. S. Ferguson. A. and- C. Black, Ltd .—Thinking 
and Doing, Dr. H. Roberts. Thornton Butterworth, Ltd. — 
Psycho-Analysis and its Derivatives, Dr. H. Crichton 
Miller. Cambridge f University Press. —Adventures of 
| Ideas, A. N. Whitehead ; Scientific Theory and Roligion, 

| Dr. K. W. Barnes ; Applied Psycho-Analysis, Dr. Kurin 
j Stephen. Jonathan Cape , Ltd .—Industrial Psychology, 
Prof. M. S. Vitoles, Faber and Faber , Ltd.—Interpreting 
1 tho Universe, Prof. J. Maemiimiy. Harper and Bros .— 

I Psychiatry in Education, V. V. Anderson. Jarrolds, 

! Lid.—Motives of Conduct in Children, Dr. Alice 
Hutchinson ; The Science of Psychology, Prof. R. H. 
Wheeler ; The Moaning of Psychoanalysis, Dr. M. W. 
Peek. Macmillan and Co., Ltd - The Place of Minds 
in the World, Sir William Mitchell. Methuen and Co., 
Ltd. —Tho Mind in Daily Life, Dr. R. D. Gillespie ; The 
Evidence of our Senses, A. W. P. Walters ; Logic in 
Practice, Dr. L. S. Stabbing. Kegan Paul , Trench , Trubner 
and Co., Ltd. —Modern Man in Search of a Soul, 0. G. 
Jung; The Nature of Learning, Prof. G. Humphrey; 
Criminology and Criminal Justice, edited by J. Michael 
and M. J. Adler ; Speech Disorders as Special Handicaps, 
Sara M, Stinchfield. George Pout ledge and Sons, Ltd. — 
Social Development in Young Children, Dr. Susan Isaacs ; 
The Nursery Years, Dr. Susan Isaacs; Man in tho Modem 
Ago, Prof. K. Jaspers. Charles Scribner's Sons.— Making 
Life Better, Dr. E. Worcester. Sheed and Ward . Ltd. — 
The End of Our Time, Nicholas Berdyaev. C. A. Watts 
and Co., Ltd. —Health and Education through Self- 
Mastery. A. M. Ludoviei. Williams and Norgate, Ltd. — 
Our Neurotic Age : A Consultation ; Human Welfare, 
M. Kaye; On the Moaning of Life, edited by W, 
Durant. 

Technology 

B. T. Bat-sford, Ltd .—The Gorman Annual of 
Photography for 1933. Ernest Benn , Ltd. —The 
Chemistry and Physics of Clays and other Ceramic 
Materials, A. B. Soorle; Tho Manufacture of Gas, 
odifod by H. Hollings (vol. ]), Wator Gas, Dr. R. H. 
Griffith. J. and A. Churchill .—The Examination of 
Waters and Water Supplies, Dr. Thresh and Dr. Beale, 
rewritten by Dr. Beale and Dr. Suckling ; Catalysis and 
its Industrial Applications, Dr, E. B. Max tod. Oxford 
University Press .—The Fundamentals of Fibre Structure, 
W. 7'. AHtbury ; Housecraft Science, Agnes L. Stenhouse 
and E. Stenhouse. E. and. F. N. Spon, Ltd. —Modem 
Sewage Disposal and Hygienics, S. H. Adams. 
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• Letters to the Editor 

[The Editor doe* not hold Himsetf responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous c&mmuniwdions*] 

Molecular Weights of the Blood Pigments of the 
Invertebrates 

By means of the ultra-centrifugal method, it haw 
recently been shown tliat tho red blood pigment of 
the annelids is not identical with tho hemoglobin of 
tho vertebrates as was previously assumed, but is a 
protein more allied to chlorocruorin and hnamocyanin 
with regard to molecular weight 1 . It was suggested 
that a comparative study of the properties of the 
respiratory proteins throughout the animal kingdom 
might bring to light interesting relationships between 
the various groups of animals. Such an investigation 
has now been started, and although so far only some 
forty species have been studied, a number of 
regularities have boon found which soem to merit 
general attention. 

Four types of respiratory proteins are known from 
tho blood of tho invertebrates, a rod pigment 
(erythrocruorin), a green pigment (chlorocruorin), a 
blue pigment (hromooyanin) and a pigment of reddish 
brown colour (heemorythrin). In the following, only 
the first three types will be considered. 

Of the erythrocruorin type we have found five 
different forma dissolved in the blood and two forms 
in blood corpuscles differing with regard to sedi¬ 
mentation constant. Each of the five forms of the 
first type is characteristic of one of the following 
groups of invertebrates : oligoohaate worms, poly- 
chfiBte worms, gastropods, crustaceans, insects. The 
two forms of the second typo have been found in the 
erythrocytes of the oapitellide and glyceride worms. 
For the chlorocruorin type only one sedimentation 
constant has been observed. For the htemocyanin 
type we have found six sedimentation constants 
representing the following animal groups : gastro¬ 
pods, cephalopoda (two different constants), xiphos- 
urans, crustaceans (three different constants). 
Within some of these groups several species have 
been studied, all of which give the same sedimentation 
constant with a probable error of about 2 per cent. 
It is not possible to determine the molecular weight 
with the same degree of accuracy, but the fact that 
idle sedimentation constants agree so closely makes 
it extremely probable that the molecular weights' are 
also almost identical. 

Among the polychsete worms six species belonging 
to six different families possess respiratory pigments 
with the some sedimentation constant, namely, 
57 *5 x 10 u (corresponding to a molecular weight* of 
2,850,000). Among the gastropods no less than 
eleven species representing seven different families 
show the same sedimentation constant of 09'5 x 10 u 
(corresponding to a molecular weight* of 6,000,000) 
and among the crustaceans five species of three 
ftmfties have the constant 23-0x10 **. The lowest 
sedimentation constant for a respiratory pigment 
dissolved in the blood is found for the erythrocruorin 
of the insects (Chironomus larvae). It is only about 
half that of the constant of the haemoglobin of the 
vertebrates and therefore corresponds to a com¬ 
paratively very low molecular weight. Only a few 


invertebrates possess red blood corpuscles. So far, 
we have only had the opportunity of studying the 
respiratory proteins from two such species. It is 
noteworthy that in both cases low sedimentation 
constants were found. 

The constancy of the molecular weights of the 
respiratory blood proteins within various animal 
groups becomes still more puzzling when tho following 
facts are taken into consideration. The erythro- 
l omorin and the chlorocruorin of the polychsste 
worms, the erythrocruorin of Planorbis and the 
hremocyonin of Caloeharis, tho erythrocruorin of the 
polyoheete worms and the haemocyanin of Sepia and 
probably the erythrocruorin of Daphnia and the 
hcemocyanin of Eupagurus have identical sedimenta¬ 
tion constants and therefore probably identical 
molecular weights. The measurement of the absorp¬ 
tion of light in tho visible part of the spectrum for 
the blood proteins of the gastropods has further 
shown that the hsemocyanins of Helix , Pcdudina and 
LiUorina, which have the some molecular weight, 
nevertheless are distinctly different with regard to 
the chemical constitution of the active group of the 
molecule. A detailed and systematic investigation 
of the isoelectric points of tho respiratory proteins of 
the invertebrates, now being carried out in this labora¬ 
tory by Dr. K. O. Pedersen, has brought to light 
another circumstance of considerable importance. 
He has found that, as a rule, each species is charac¬ 
terised by a special value of the isoelectric point of 
its blood pigment. This means that tho chemical 
composition of the blood pigment varies from one 
species to another, although the mass of the molecule 
remains practically constant. 

It seems, therefore, that only a few molecular 
masses are stable and that it would depend upon the 
composition of the molecule with regard to various 
amino-aoids whother one or the other of the different 
possibilities is realised. The constancy of the mole¬ 
cular weight within a oertain animal group would 
then be a measure of the similarity of certain chemical 
processes leading to the formation of the respiratory 
protein. 

The regularities in the sedimentation constants 
which we have found seem to justify an effort to 
extend this investigation to other species and other 
groups of animals possessing respiratory proteins. 

The Svedberg. 

Astrid Hkdenws. 

. Laboratory of Physical Chemistry, 

University of Uppsala. 

Jan. 21. 

1 T. Svedberg and Inga-Brttta Krtkason, NATURE, 180, 484, Sapt. 17, 
1032. 

a Unpublished determination by Mira l.-B. Eriksson. 

1 T. Svedberg Mid E, Chlmoaga, J. Amer. Cksm, See., 60, 1800; 
1028. 

Vims Diseases and Intracellular Inclusions in Plants 

Virus diseases of both plants and animals are,, 
often characterised by the production of abnormal 
inclusion bodies within the cells of the host. The 
bodies are usually of more or less spherical form and 
are protein in nature. Although they commonly 
accompany virus diseases, they have not been found 
to occur in hosts infected with any other type of 
disease, nor are they at all similar to the many 
intracellular inclusions formed in normal healthy 
plants. - w 

These virus inclusion bodies have attracted much 
attention and various theories as to their origin and 
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significance have been advanced, New light was I 
Wo#o% thrown on the problem by a study of the 
tfOepons© of the cells of several Solanaoeous hosts to 
infection with auouba mosaic of tomato 1 . The first 
symptom of the virus attack to become apparent 
was an increased activity of the cell contents ; the 
cytoplasm became more conspicuous and flowed more 
rapidly* Then minute particles of protein appeared 
in the cytoplasm which carried them passively about 
the cell. These particles aggregated and fused to 
form a few large masses; the latter ultimately 
coalescing to give a single mass which became com¬ 
pact and rounded. The mode of formation of those 
bodies lent support to the view that they are 
essentially products of reaction of the host cell to 
the virus. The question then arose as to whether i 
similar effects could be induced in plant cells by 
physico-chemical means. 

The species used in the study of auouba mosaic 
disease included, among others, Solatium nodiftorum t 
JS. nigrum and S. lycoperaicutn . Healthy plants of 
these three species were treated with small doses of 
chemical substances known to cause coagulation of 
protoplasm. The latter comprised mineral acids and 
Salts and organic compounds such as acids, alcohols 
•nd alkaloids. Each of these reagents produced, in 


(a) (h) 

FKJ. 1. (a) Intracellular inclusions tu cells of Imir from Solarium \ 

nodtflorum infected with aucuba mosaic disease, (ft) Intracellular 
Tnoluskm formed in a hair cell of S. nwiiflorum as a result, of treatment 
with ammoirtimi molylxlaU'. Magnltiratt'm, about 220. 

greater or lessor degree, symptoms similar to the first 
microscopic evidence of a virus attack : the cyto¬ 
plasm became increasingly conspicuous and its 
streaming was accelerated. In some cases, hyaline 
spheres, similar to bodies which accompany certain 
virus diseases, were produced. These, however, always 
proved ephemeral; their movement about the coll 
might bo followed for some hours but suddenly they 
would be lost into the general mass of plasm. 

With one radicle it was possible to induce in the 
cells processes analogous to all stages of on attack 
of aucuba mosaic disease. Molybdenum, given in 
the form of molyb<lio acid, or its ammonium or 
sodium salts, produced these phenomena, but it has 
not been possible to reproduce them with any 
chemically related substance. Soon after treatment 
began, the cytoplasm became more conspicuous and 
seemed to increase in volume. It streamed more 
rapidly, then minute yellowish particles appeared in 
it and were carried about the cell. When brought 
together by the flowing of the plasm, these particles 
coalesced. By aggregation and successive fusions a 
Single large mass was gradually built up. The body, 
as finally formed, was rougher in outline and slightly 
more granular than those produced by infection with 
aucuba mosaic, to which it appeared to be essentially 
analogous (Fig. 1). 

As all produced similar preliminary effects, it is 
not obvious why the molybdate radicle should induce 


a much closer imitation of the microscopic effects 
of the virus than did any other chemical reagent 
used. If an adequate control could be exercised over 
conditions within the cell, it is possible that other 
coagulants might induce similar effects, but this 
introduces many technical difficulties which cannot 
at present be overcome. 

K. M. L. Skhfvikld. 

Mycology Department, 

Rothamsted .Experimental Station, 

Harpendon, Herts. 

1 Ann, App. ftwL> 18. 471 -493 ; 19111. 

Recrystallisation Power and Shear Hardening 
in Aluminium Single Crystals 

Rrckystallisation experiments with stretched 
aluminium single crystals seem to indicate that, for 
the same amount of shear*, the number of crystallites 
formed under identical conditions of heat treatment 
is the smaller the greater the number of slip-planes 
involved in the distortion. 

This behaviour can be readily understood with the 
aid of the results obtained in a former investigation 



Ki«. I. Diagrammatic, representation of locally curved regions 
Along the Blip plan™. 


of the recrystallisation of homogeneously deformed 
aluminium single crystals 1 , in which it was shown (1) 
that the nuclei of the new crystallites are formed in 
the locally curved regions of the slip planes (see Fig. 
I), which, according to G. I. Taylor and other investi¬ 
gator^, are brought about as a necessary oonsequenoe 
of the fact that the actual slipping is initiated along 
limited parts of the pianos of slip [which parts may 
bo generally denoted as LocJcerstdlen (Srnekal)]; 
(2) that the number of crystallites formed increases 
rapidly with the increase of curvature of these 
locally deformed regions, and therefore with the 
amount of shear along the slip-planes. 

If now a given ‘total shear 1 is divided over several 
intercrossing planes of slip, it may be expected to 
lead to deformed regions of, in the mean, weaker 
curvature 1 than if the whole shear has taken place 
along only one such plane. This is schematically 
illustrated by the accompanying figure (Fig. 1). As 
a consequence thereof, the number of crystallites 
formed on recrywtallisation is much less in the first 
case than in the second. 

Now it is known from investigations of Taylor 9 
and from those of R, Karnop and G, Sachs* that 
during plastio extension or compression of aluminium 
single crystals, the resistance against slip seems to 
be not materially influenced (or if so, then slightly 
increased) by a ‘division 1 of the slip over several 
planes : in fact, the shear-hardening practically only 
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depends on the 'total amount’ of shear. In con¬ 
nexion with this, the possibility arises for aluminium 
of the simultaneous occurrence of smaller recryetalliea- 
tion power and greater hardening and vice versa. 

With the aid of this conception it has been possible 
to understand in principle the results obtained 
by several investigators 8 , in which this non-parallelism 
between hardening and recrystallisation power has 
been demonstrated. 

The experiments also permit us to understand why 
large aluminium crystals, grown by recrystallisation 
of strained polycryslalline teat pieces, seem to favour 
a position in which a [110] direction is parallel to 
the direction of straining 8 . This can be related to 
the fact which has been shown experimentally, that 
the reciystallisation power is, in general, greatest 
for aluminium crystals which have been stretched in 
a direction approaching the [110] direction, the reason 
for which seems to be that in this direction the 
probability of the occurrence of multiple slip (along Tor- ! 
bidden planes’) is smallest. Therefore it seems prob- | 
able that on stretching a polycrystalline aggregate, 1 
a crystal grain of such orientation will serve as I 
nucleus for the single crystal formed on heating. j 

I wish to thank Mr. J. J. A. Ploos von Arm?to) j 
for his valuable help with these experiments. For ! 

details I refer to the Zeitechrift fiir Phyeik, in whioh | 
they will be published shortly. 

W. G. Burokrs. | 

Natuurkundig J^aboratorium | 

der N. V. Philips’ Gloeilampenfabrieken. 

Eindhoven, Holland. ' 

Nov. 24. | 


♦ TUv ‘amount of shear ’ In defined by the rotative displacement of 
two parallel planes of slip ut unit distance. 

1 W. G. Hurtfen) and IV 1,on worse, Z. Phyt., 07, ; 1081. 

AfctoUw., 11, 261 ; 1932. 

1 Trent. Far. Soc., 24, 121 ; 1028. Compare also A. MllHer, loc. olt., 
178- H. Jf. Gough, 137. 

* Proe. Ray. Soc. A, 110. 39 ; 1927. 

4 Z. Phyt., 41, ilO; 1027, 

* See, for example, P. Reck and M. Folanyl. Z. KUktrochem., 87, 
621; 1931, A. K. van Arkel and M. G, van llruggon, Z. Phyt., in 
the prew. 

• See, for example, (\ K. Klam, Phil. Mag. t <0>, 50, 617 ; 1926. 
G. Bachs and J. Wecrte, Z. Phyt., 59, 497 ; 19$9. 


Debye's Dispersion of Nitrobenzene 

According to Dobyo, dispersion must take place 
in polar liquids around a frequency v given by the 
expression : 

1 X, 

2rt <*) 

where T is the so-called time of relaxation, k is 
Boltzmann’s constant, T is the absolute temperature 
and ( is a constant corresponding to the internal 
friction whioh prevents the polar molecules from 
rotating freely. In the case of spherical molecules, 
to which Stokes’s law can be applied 

C - 8*730* (2) 

where ij is the coefficient of viscosity and a the radius 
of the molecules. The time T is. of the order of 
$ x I0~ u seconds for water and this period corres¬ 
ponds to a wave-kmgth of about I cm. In order to 
bring the dispersion in a region of wave-length 
more accessible to undamped oscillating circuits, one 
.can dissolve the polar liquids in very viscous non¬ 
polar solvents, as has been shown by Williams and 
Johnstone 1 . This procedure has another advantage, 
namely, that of eliminating the spurious effeota of 
molecular association always present with polar 
substances. 


We have dissolved different polar molecules in 
Shell oil BL 8, which has a coefficient of viscosity 
of about 5 poises at 35° 0., and we have measured 
the dielectric constant of these solutions for eight 
wave-lengths between 328 m. and 18 cm. 

Tho small value of the dielectric constant of the 
oil (r — 2-32) has led us to believe that its molecules 
were not polar. We verified that the pure solvent 
showed no dispersion in the region studied. For the 
polar solutions, however, we obtained two regions of 
dispersion. A typical ourve is given in Fig. 1 for 
two concentrations of nitro benzene. These two 
dispersions follow separately and closely the law 
predicted by Debye. 

In order to explain tho presence of these two 
regions of dispersion, we have been led to assume 
that they correspond to two different types of resist¬ 
ing media in which the molecules can rotate. The 



region of relatively long wave-length would be 
brought about by the friction with which the oil 
molecules hinder the rotation of the nitrobenzene 
polar molecules. The second region would be due to 
the viscous forces of nitrobenzene itself. Thus our 
experiments would show that when nitrobenzene is 
dissolved in viscous oil, some of its molecules form 
a sort of aggregate while others are relatively free. 
This view is in complete accord with measurements 
of the dispersion of amyl and butyl alcohol whioh 
we have made and with measurements of this dis¬ 
persion as a function of the temperature. 

A more detailed account of this work, which forms 
the dissertation of one of us (R. L.), is to appear 
soon in the Helv. Phys. Acta . 

J. Wkigub. 

R. Lttthi. 

Institute of Physics, 

University of Geneva. 

Jan. 20. 

1 Williams and Johnstone, Phyt Rer,, 84,1483; 1930. 


Reversal of Current in Rectifier Photo-Celb 

I have just seen the letter on the above subjeet 
by Messrs. H. H. Poole and W. R. G. Atkins in 
Nature of January 28. I encountered the phe¬ 
nomenon to which they refer about three months 
ago when determining the spectral sensitivity of some 
gold-—cuprous oxide—copper cells of the Auger type, 
but refrained frdm directing immediate attention to 
it as it was apparent from an examination of the 
results that further work was required before a com¬ 
pletely satisfactory explanation was forthcoming. 
That the cuprous oxide—copper junction m the 
essential factor in producing the reversal, aa sug¬ 
gested by Messrs. Poole and Atkins, is certain, 
because in cells which I have since been ahfo to 
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ftiMtefne by the courtesy of the Westinghouse Brake 
and Saxby Signal Co., in which there is no copper 
hacking to the gilt cuprous oxide layer, no signs of 
the reversed near 0-6g, are obtained. On the other 
haxid* those cells show a small, but definite reversal 
in the ultra-violet. 

There is no doubt that the wave-length of 
reversal and the magnitude of the reverse current 
depend on the thickness of the gold film and also, 
probably, on the thickness of the oxide layer. 
The variability of the effect over the surface of the 
Cell described by Messrs. Poole and Atkins suggests 
that the gold was much thinner than in the cells I 
have Used. The magnitude of the reversed maximum j 
is aWo apparently greater, which points in the same i 
direction. On this point, however, I would be glad to 
knpw if the figures given have been reduced to an 
‘equal energy spectrum*, or if they relate to the 
intensities obtained in a spectroscope uncorrooted for 
dispersion or for the energy distribution in the 
spectrum of the source used. 1 am hoping to obtain, 
in the not too distant future, the necessary data on 
the spectral transparency of the gold films and of the 
cuprous oxide layers to provide a reasonably con¬ 
vincing explanation of the behaviour of these cells. 

jf. note that Messrs. Poole and Atkins found no 
reversal in a silver-sputtered cell. It may be of 
, interest to mention that with a silvered cuprous 
oxide cell without copper backing , also prepared by 
the Westinghouse Co., I have found a reversal to 
occur at the blue end of the visible spectrum. The 
cell has only recently come into my hands and I 
have not carried out sufficient tests to see whether 
any return to the original polarity occurs at still 
shorter wave-lengths, but the indications are that 
this is unlikely. These oases differ from that of 
the gold—oxide—copper cell inasmuch as there is 
here only one rectifying surface, that between the 
metal film and the cuprous oxide. I would have 
preferred to say nothing about the matter until 
further work had been done towards its elucidation, 
but as the peculiarities of rectifying cells are ap¬ 
parently exciting a widespread interest, it may be os 
well to put these cases of reversal on record also. 

J. Guild. 

The National Physical Laboratory, 

Teddington, Middlesex. 

Jan. 31. 


Reaction Cells in Chain Reactions 


As the pressure is raised, the movements of all the 
molecules are hindered by the increasing resistance 
to diffusion ; the probability of collision with dis t ant 
molecules is smaller, and with nearby molecules 
greater. In particular, for reactions where the average 
chain-length is large, collisions with the reaction pro¬ 
ducts left in the path of a ohain carrier will be 
relatively more numerous at higher pressures. This 
may greatly affect the average chain-length. 

If D is the coefficient of diffusion of the gas, the 
mean square displacement of the carrier is given by 
x* + y* = where t is the time elapsed since 
the chain began, It is thus impossible for the carrier 
to react with molecules originally outside a coll of 
radius 2(6Z>/)1. If 1/1* is the collision frequency, X 
the mean free path and d the density, 7] the viscosity, 

and F —£ where c is the R.M.S. velocity. 

After r collisions of any kind whatsoever, rY 
and the radius of the reaction cell is X(8r)l and its 
4 tv 3ti 

volume (8) J /* 0 X* r*/*. Since Xrf— ~ the number 
o c 

of molecules in the cell is proportional to 

y*3 j S / 2 

d x "jg- — which decreases rapidly with increas¬ 
ing density. 

The chain carrier has a greater probability of 
repeated collisions with molecules near the centre of 
its cell, but the unalysis is too long to give here. It 
follows, however, that if the reaction products, or 
even impurities, deactivate the chain carrier, or if 
this haH a probability of spontaneous radiation, that 
the average chain-length will decrease as the pressure 
rises. The number of chains initiated per second will 
not in general increase sufficiently with rising pressure 
to compensate for the decrease in length, and we 
may expect the rate of such reactions to decrease 
with rising pressure. 

It is tentatively suggested that the upper pressure 
limit to explosions, discovered in a number of re¬ 
actions by Hinsholwood and others, may find an 
explanation in the facts discussed here. It must 
be noted, however, that in this case we should expeot 
vigorous stirring to increase the average chain-length, 
and possibly to shift the upper limit to higher pres¬ 
sures. No evidence is yet available on this point. 

A. R. Ubbblohdk. 

Clarendon Laboratory, 

Oxford. 

Jan. 28, 


Thb simplest material chain reaction would bo of 
the type H + H t (para)^H,(ortho) -|-H, though no 
evidence has yet been brought forward for its exist¬ 
ence. An energy chain would be one in which an 
excited molecule took the place of the hydrogen atom. 

We may define the chain-length by the number of 
fruitful collisions made by a chain carrier between 
ito production and disappearance, regardless of the 
total number of collisions. If we consider a mixture 
of h molecules of the reactant H„ and a molecules of 
chain stoppers (for example, an aerosol of antiknock), 
the average chain-length L is given by the simple 
probability expression 

r ‘ w '® , h sr / a * # / h K r f a \ 

** ** ^oT l) o + A^ 


provided that the pressure is so low that the prob¬ 
ability of collision of any two molecules is practically 
ndent of their instantaneous position in the 
vessel considered. 


Dissociation of Acetic Acid in Water 

In the measurements of Maclnnes and Shedlovsky 1 
and Jeffery and Vogel* on the conductivity of acetic 
acid and its salts in water, which have recently been 
the subject of correspondence in these columns*, the 
most noticeable divergence is in the values for dilute 
solutions of sodium acetate. Jeffery and Vogel find 
that their values, after deducting the oonduotivity 
of the solvent, are lower than those of Maclnnes 
and Shedloysky, and that a correction for hydrolysis 
according to the equation Ac' + H,0 HAo + OH' 
reduces their figures still further, which leads them 
to the view that Maclnnes and Shedlovsky*s values 
are in error. The reason for this discrepancy is 
in Jeffery and Vogel’s experiments the hydrogen with 
which the aoetate ion unites comes not from the water 
but from the carbonic acid present in it. The proper 
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mlveht correction for the salt of a weak acid has 
been discussed elsewhere 4 and can be calculated if 
the amount of carbon dioxide dissolved in the water 
is known. Applying it to Jeffery and Vogel’s figures 
on the assumption that their water was saturated 
withcarbon dioxide at a partial pressure of 0*00035 
atm. gives values far greater than those of Maolnnes 
and Shedlovsky, but the figures obtained in this way 
are undoubtedly too high, since Jeffery and Vogel’s 
water (like that of the American workers) probably 
contained saline impurities as well as carbon dioxide. 
Without precise information on this point the correct 
extrapolation of Jeffery and Vogel’s figures is impos¬ 
sible, but it can safely be concluded that the uncer¬ 
tainty fully covers the discrepancy of 1 -6 units 
between the limiting conductivities derived in the 
two investigations. 

It is to this discrepancy, together with a smaller 



FtQ. 1. PiMOGtetiaa constant of aoeUc acid. O, Jeffery and 
Vogel. A, Maclnuos and Shedlovsky. 


one in the same direction between the values adopted 
for the mobility of the hydrogen ion, that the differ¬ 
ing values reported for the dissociation constant of 
acetic acid are mainly due ; if both series of measure¬ 
ments are compared on a common basis, the same 
value of K 9 is obtained. This is shown in Fig. 1, in 
which the logarithm of the constant, uncorreoted for 
activity changes, is plotted against the square root 
of the ionic concentration, using for both series the 
common value A # 390 *50, The use of this common 
value neglects the small difference in cell constant 
bases, whioh Jeffery and Vogel regard as within the 
limits of accuracy that they claim for their measure¬ 
ments. 

C. W. Davies. 

W. H. Banks. 

Battersea Polytechnic, 
r London, 8.W.11. 

Jan. 17, 
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Artificial- Control of Sex in the Progeny of 
Mammals 

Genetics and cytology prove that the sex of the 
progeny of mammals depends upon the sex of the 
spermatozoon fertilising the ovum ; the ovum itself 
is not determined as to sex. The ‘female’ 
spermatozoon possesses an X -chromosome, the ‘male’ 
possesses a Y -chromosome (or no sex chromosome 
at all), while every ovum has an X -chromosome. 
Male-determining and female-determining sperm¬ 
atozoa are mixed irregularly in the sperm. Therefore 
there is only one way of controlling the'sex of progeny 
in mammals, namely, by separating the male-deter¬ 
mining from the female-determining spermatozoa. 

Spermatozoa with X- and with Y -chromosome are 
derived from one asymmetric mother (X 4- Y) cell; 
it was accordingly natural to suppose that they would 
carry electrical charges of opposite sign. We accord¬ 
ingly tried to isolate them with an electric current. 
Most living cells during oataphoresis go to the anode, 
their surfaces being electrically negative. When we 
passed an electrical current through horse or rabbit 
sperm in physiological solution, we found that part 
of the spermatozoa went to the anode, part to the 
cathode, while the rest remained some time in the mid¬ 
dle in the horizontal part of the Miohaelis apparatus. 

We have artificially impregnated three female 
rabbits with three portions of sperm after oata¬ 
phoresis. The female impregnated with anode 
spermatozoa produced six young, all of the female 
sex ; the second, impregnated with cathode sperm¬ 
atozoa, produced four males and one female; and 
the third, impregnated with the central fraction left 
between the two poles of the Miohaelis apparatus, 
bore two males and two females. So far, this is the 
only experiment we have carried out on artificial 
impregnation with anode- and cathode-spermatozoa, 
and we propose to verify it on a larger scale. However, 
it is most improbable that the results were due only 
to chance. The only exception to what we expected, 
was a female bom after fertilisation with cathode 
spermatozoa, which can bo explained by the diffi¬ 
culty of obtaining complete isolation by mechanical 
means of three varieties of sperm in a Miohaelis 
apparatus. 

N. K. Koltzoff. 

V. N. SohrOdbb. 

Institute of Experimental Biology and 
Laboratory of Experimental Cytology, 

Institute of Animal Breeding, 

Moscow. 


Capacitance Hygroscopy 

I am obliged to Dr. Schofield for directing further 
attention to the subsidiary complications of capaci¬ 
tance measurements 1 . As E. B. Moullin says :* 4 *We 
are again and again forced to remember that induct¬ 
ance, capacity, and resistance are attributes possessed 
simultaneously by all apparatus, and we cannot say 
that this is an inductance, or that is a capacity with 
the easy nonchalance of the power engineer”. "To 
avoid the accusation of such nonchalance, I Used 
inverted commas for ’capacitance* in my article, made 
such cautionary remarks as the limits of space pus 
mitted, and used the word ‘hygroscopy* instead of 
’hygrometry’ in its .title. 

Good demonstrations of these complications can 
be obtained by making various series and parallel 

■a . . ' r 'v„'’..I' 1 'v r 
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ccntnexionii between web-tube condensers in air, and 
Him again in water, noting the discrepancies. 

It Sttll remains true, however, that with the lay* 
Oht described in xny article, and under the limitations 
of use which X there set out, the 'capacitances* which 
I measured are predominantly due to capacity. For 
exaftaple, the soil-water experiment which I presented 
was preceded by trials of such condensers in liquids 
of Varied conductivity ; a typical set of readings was 
as follows: 

Air .. . . .. 10 itifiF, 

Distilled water . . , . 44$ ,, 

Nitric acid, 0*001 per cent. 49 „ 

„ 0*010 „ 56 

„ 0 100 ,, 67 £ „ 

„ 1*000 „ 59 

It follows that such changes in conductivity as arc 
likely to be found in a soil might be expected to 
deflect the readings by some 5 ra^F. at most, whereas 
the range shown in the actual soil-water experiment 
was around 50 mpF. 

In his numerical examples, Dr. Schofield makes a 
slight mistake by calculating for resistances in series, 
whereas these are really in parallel, whether for the 
cape of a web-tube or for a ootton-bale. Resistances 
of the order of 1,000 ohms in series would obviously 
dominate the situation, as he says. Actually the 
correct formula is : 


‘Capacitance’ — a/C* +' \jw*R* f 


and so long as JR is not unduly small (for example, 
when the bale hoops are shorted by a saturated hessian 
covering) its variations are relatively not important. 

In dealing with the physical properties of cotton 
we are on fairly well-known ground, and experiments 
on the changes in ‘capacitance’ of a perforated plate 
condenser containing cotton have been made simi¬ 
larly to those in which Slater* and Goshawk 4 measured 
the changes of conductivity and of dimensions under 
various moisture contents. The ‘capacitance’ changes 
are directly proportional in outline to the weight 
changes until very dry conditions are reached, less 
than 2 per cent of moisture content; at this point 
the phase change first discovered by Slater is clearly 
seen, as if the dielectric constant of the water had 
there altered to less than half its usual value. But 
the region of practical working conditions for testing 
freshly pressed cotton bales (around 8J per cent 
moisture content) is far above this, and is equally 
far below the occurrence of such low resistances in 
parallel as would seriously deflect the readings. 

In these circumstances, Dr. Schofield will forgive 
me if I venture to disagree with his contention that 
there is nothing in my article to show that T was 
not mainly engaged in measuring resistances. The 
article would not have been published if that were 
so. Of course, the absence of explicit references 
therein to elementary trials which were made with 
non-inductive resistances in circuit, as well as test- 
alterations of frequency, may well have misled him 
into thinking that the work was even more amateurish 
than my apologia indicated it to be. 

W. Lawrence Balls. 


Cotton Research Board, 
Giza, Cairo, 
Egypt. 

Feb. 1. 


1 NaTCRB, 181, 96, Jan. 21, 1923. 

‘ MouIIln, E, B m “Kadki-Frpqucncy MeawireinMits”, Urlffln, 19S1, 

F. P., Proe. Hoy. A.. 1906. See aleo (4). 

. L. finite, "Quality In Cotton”, Chap. HI. 


Is Plasticine Edible? 

Wk were keeping some snails {Helix pomatia) 
without food, under a bell-jar with a wide tubulure 
at the top ; in the tubulure was a cork bearing a 
thermometer. We found that the snails ate the cork, 
so, to protect it, we covered it with a thick layer 
of red Harbutt’s plasticine. To our surprise, the 
snails ate away a large amount of the plasticine, 
and produced feces consisting of plasticine ‘mouth¬ 
fuls’ loosely stuck together into irregular cylinders. 

At the time of eating plasticine, the snails had 
been hibernating in a cold store for 18 months, 
after which they were brought into a warm room 
and made to emerge by immersion in water. They 
were therefore extremely hungry. In 24 hours a snail 
weighing 25 gm. ate 0 5 gm. of plasticine and produced 
the same amount as feces. This is as if a 10-stone 
man were to eat 3 Lb. of plasticine in a day. 

We have heard many strange stories of substances 
eaten by hungry snails, but believe this to be the 
strangest. 

D. I. Clements. 

N. H. Howes. 

G. P. Wells, 

Department of Zoology, 

University College, 

London. 

Feb. 14. 


Hermaphrodite Frog 

A frog with abnormal genitalia was brought to 
my notice during class work. A pad was present on 
the forefingers as in a normal male. The kidneys were 
longer than in a normal frog and reminiscent of those 
of the newt. The right testis was normal but the left 
hod embedded in it very distinct ova. Vasa efferentia 
arose from both testes. The left oviduct was similar 
to that of a normal female but the right was thinner 
and only vaguely connected with the cloaca. The 
mesonephric ducts were normal but apparently 
lacked vesicufe seminales. 

The specimen, with others, was collected from a 
pond near Radley Colloge, Abington, Berks, and it 
will be interesting to discover if others occur in this 
urea. 

A. A. M. Gardiner. 

Radley College, 

Berks. 


Caution in Christening 

The names of public characters should be chosen 
circumspectly. To christen the antiscorbutic agent 
(granted, that we at last have it in hand) ascorbic 
acid is to do it slight justice—oven to rob it of the 
public appreciation it deserves. The name, in foot, 
is a scurvy one : neither has it obvious significance 
nor can it well be transposed into either French or 
German ; in no tongue will it have lilt. 

Skorbut, whence scorbutic, apparently is of low 
German or Dutch origin. Why not cell the spade a 
spade : simply, antiscorbutic acid —antiskorbuts&ure 
—acide antiscorbutique I I hope the distinguished 
magician who has so deftly conjured one of the great 
mysteries of our being into tangible form will accept 
the suggestion. 

Henry E. Armstrong. 
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Research Items 


Omaha Secret Societies. Dr. R, F. Fortune in a study 
of the Omaha and their secret societies (Columbia 
Univ. Contrib. Anthrop., vol. 14) supplements, ex¬ 
pands and sometimes corrects the material of previous 
observers—in such matters, for example, as the 
hereditary character, at disposal in the male line, of 
membership of the different classes of Omaha society, 
of chieftainship (oxcopting the lesser chieftainships) 
and of membership in the secret societies. Conse¬ 
quentially it may be shown that Omaha society is 
essentially aristocratic under democratic forms. The 
Omaha have four important doctoring societies, each 
under its own special supernatural patron, each with 
its own individual mode of curing, and its own 
special group of disorders. The first society, how¬ 
ever, is peculiar in having two supernatural patrons, 
the grizzly bear and the rattle-snake, each of which 
has its separate set of votaries dealing with its own 
group of disorders. The two sets of votaries, how¬ 
ever, have their method of healing in common— 
extraction of the illness from the body of the patient 
by sucking. The grizzly bear votaries treat rheum¬ 
atism and local body pains, except stomach trouble, 
which is the province of the rattle-snake votaries, 
this disorder being supposed to be due to rattle-snake 
poison in the stomach which has boon wafted through 
tile air by ‘influence'. The second society is the 
ghost society, of which the patrons are the human 
ghosts. They treat delirium, opilepsy and mental 
disorders, their method of healing being the sprinkling 
of warm water. The third society is that of the buffalo 
patron, which heals wounds only by blowing water 
from the mouth over the part affected. The fourth 
society, whioh has a water monster patron, treats 
any ailment not pre-empted by the other three, as 
well as specialities, such as child-birth. This society 
works by sleight of hand, removing material objects 
from the part in which the disease resides. 

Eyes and Colour Change. At the December meeting 
of the American Society of Zoologists, Prof. Lloyd M. 
Bortholf read a paper in which he described the 
influence of eye extract upon body colours {Science 
Service, Washington, D.C.) Ho found that eyes 
acted as glands, seoreting a substance which caused 
contraction of ohromatophores. The hormone was 
found in the eye-stalks of Crustacea, but it was 
effective in producing colour changes when injected 
into the body not only of Crustacea but also of frog 
tadpoles and of several speoies of fishes. 

Bird Migration in Tropical Africa. Little has been 
written about tho regular movements of birds in the 
tropics of the Old World, so that the aocount of 
migration by James P. Chapin in his great work on 
"The Birds of the Belgian Congo" is of unusual 
interest [BvU. Amer. Mus. Nat. Hist., 65, 1932). 
There are regions in Africa where bird life shows 
little change throughout the seasons, but the moist 
Congo basin lies between two wide drier areas of 
Africa from which the birds have good reason to 
move in the unfavourable season. The migrants 
from such African areas enter the Congo by the 
northern and the southern borders ; some even come 
from Madagascar. But the migrations are compli¬ 
cated by tho arrival of many individuals from Europe 
and Asia whioh seek refuge from the northern winter, 
and by a certain number of native water birds which 


vary locally in abundance according to the level of 
the great rivers. In addition, there are birds of 
passage from Europe and Asia which tend to pass 
through the Congo to South Africa. There the con¬ 
ditions appear to be so favourable to some northern 
species that thoy have been found breeding in South 
Africa, and the presence of distinct geographical races 
I of Eurasian birdH points to a suitability of habitat 
which has led to tho establishment of migrating 
individuals in earlier times. 

Functions of Radiation in the Physiology of Plants. Un : 
dor the above title, two papers (Smith. Mist . Coll., 
vol. 87, Nos. 13 and 14) describe recent work from the 
Division of Radiation, Smithsonian Institution. A 
more than usually elaborate apparatus for growth 
of plants under controlled conditions with special 
attention to radiation is described in detail (F. S. 
Brackett and E. 8. Johnstone, No. 13). Temperature* 
humidity, gas concentration and pressure and 
aeration of nutrient solution, aro fully controlled. 
Either lateral or overhead illumination may be 
obtained at will. Standard incandescent filament 
Lamps used in conjunction with various filters, or 
electric discharges through gases may be used as 
sources of radiation. The latter method provides 
sources of monochromatic radiation otherwise difficult 
to obtain. Using tho technique described, an exam¬ 
ination of the effects of infra-red radiation upon 
tomato plants has been made (E. S. Joluistone. 
No. 14). 

Improvement of Colour of Apples. A method of im¬ 
proving tho colour of dessert apples after picking, by 
means of a process termed ‘sun-dewing’, is described 
by H. Goude in the Journal of the Ministry of Agri¬ 
culture, vol. 39, p. 904. The process, whioh has been 
practised for many years at the Burlingham Horti¬ 
cultural Station, is very simple, entails no expensive 
apparatus and, at the same time, adds greatly to the 
commercial value of the fruit. The maximum cost 
may be roughly estimated as Is. per cwt. Cox's 
Orange Pippin, Ellison’s Orange, Arlington Pippin 
and Lax ton's Superb are some of the varieties men¬ 
tioned which have been treated successfully, but 
apples with a greasy skin do not respond and others* 
such as Worcester Pearmain and Norfolk Royal, are apt 
to develop a bleached appearance. The fruit, ©yea 
upward, is packed on trays lined with clean wood 
wool or moss and placed in an exposed position 
preferably facing south, but protected from birds* 
slugs, etc. Water is then sprayed over the fruit, 
which ‘must not be allowed to become dry at any 
time during the treatment or shrivelling will set in. 
Exposure at night forms part of the treatment; 
although damage from frost has never been 
experienced, if frost occurs it should be washed off 
tho fruit before the sun's rays reach it. Colouring 
will probably be effooted after ten days, and the 
resulting fruit can then be stored in the usual way. 
Hie keeping quality of ‘sun-dewed* apples is. 
improved, and further, thoy show a pronounced 
resistance to store-rot troubles. 

Submarine Valleys* Submarine valleys are known on 
many continental shelves and the use of echo sounding 
has facilitated their aocumte charting. Prof. F. P> 
Shepard discusses their origin in a paper in the 
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Geographical Review for January. Such valleys have 
been variously attributed to river-cutting with 
displacements of the continental borders, to faulting, 
to submarine currents or to collapse of submarine 
solution channels. Prof. Shepard suggests that the 
chief cause has been originally river action followed 
by aubmergenoe in the long past, after which the 
V^Ueys have been filled in by sediment during the 
cutting of the present continental shelves and then 
Ittopened from time to time by submarine land¬ 
slides of the accumulated deposits. This theory pro¬ 
vides an explanation of the fact that several of the 
valleys do not penetrate to the coasts as submarine 
Cstuaries, The landward part of the valley would 
be less liable to landslides than the steeper seaward 
_ end ; or furthermore, the landward end would bo 
liable to disappear, as a valley, in the cutting out of 
the continental shelf. Valley-free shelves occur in 
those areas where landslides have not occurred owing 
either to the slope being too gentle or to rapid cem¬ 
entation in calcareous sediments. 

Pardcle Size and X-ray Spectroscopy. In a limited 
number of elements a lower intensity of the La 
doublet has been observed when the elomont was in 
the form of metallic powder rather than a polished 
plilte or even an oxide, and the effect is present to 
a very ifiuch less extent with K -radiation. Fonda 
(if. Amer. Chem. Soc. t Jan.) shows that the effect 
occurs under tho usual experimental conditions, 
when the emitted X-ray boam is examined at a 
different angle from that made by the exciting beam 
of electrons. These irregularities, which may intro¬ 
duce serious errors in applications of X-ray spectro¬ 
scopy to quantitative analysis, are a consequence 
of too large particle size, which brings about an 
abnormal absorption of the omitted radiation, par¬ 
ticularly when it is in the longer wave-length range. 
X-radiation is excited throughout a certain depth 
of material, depending on the penetration of the 
dlectrons, and consequently encounters, in emission, 
a corresponding amount of absorption by the material 
itself, If there are any irregular protrusions in the 
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surface which lie in the path of the beam under 
investigation, then the radiation is subjected to 
additional absorption as it passes throughthem. 
The decrease of intensity was found to be propor¬ 
tional to the magnitude of the surface irregularities 
in the target and to the coefficient of absorption of 
the target material. Attention must, therefore, be 
paid to the fineness of tho powdered samples, par¬ 
ticularly when 7>a-radiation is used, 

A New Temperature Recorder. Dr. W. Oawood and 
Mr. H. S. Patterson, of the Department of Inorganic 
Chemistry of the University of Leeds, have designed, 
and Messrs. Reynolds and Branson Ltd., Leeds, have 
put on the market, an accurate temperature recorder 
possessing many advantages over existing types. It 
consists of a special mercury thermometer, on image 
of which is projocted on to a strip of bromide paper 
rotated either by clockwork or by a synchronous 
electric motor. The drum carrying the bromide 
paper is mounted in a light-tight cose which can 
easily be detached and taken to the dark room for 
development. Each strip is 24 in, long, corresponding 
to 24 hours running, and by means of spare drums 
a continuous record may be obtained. The main 
advantage of the instrument over others of a like 
design is that both the top edge of the mercury 
meniscus and the engraved divisions on the thermo¬ 
meter are photographed simu J tan eously. The 
divisions of the thermometer appear as parallel lines 
which are cut off by the top of the mercury thread. 
Thus the only calibration required is that of the 
thermometer, and moreover, any vibration or jolt 
will not throw the instrument out of adjustment, 
but will merely displace tho image. The accuracy 
and range depends upon the thermometer which is 
used ; 0-01° may be easily obtained over a range 
of 3° or 4° C., or 0 1° over a range of 30° or 40° C., 
but this range can be enlarged by a simple modifica¬ 
tion of tho apparatus. It will be appreciated that 
nn accuracy of 0*01° is difficult to attain on any 
other temperature recorder and involves the use of 
apparatus both complicated and costly. 


Astronomical Topics 


The Sothic Cycle. Mrs. A. S. I). Maunder has pub¬ 
lished a paper on this subject (J. Brit . Astro , Assoc,, 
Jan.). The paper was written in answer to M. 
Stmdaram Ayyar, who asserted the identity of the 
Egyptian Sothis with Arcturus, called Svati in India. 
It examinee the sources of early Indian astronomy, 
and conjectures that the traditional author of the 
Siddhantas, Ashura Maya, may be a corruption of 
the Persian deity Ahura Mazda, and that these 
astronomical tables came from Persia. Mrs. Maunder 
gives a high valuation of the accuracy of the early 
observations made in Persia, but a much lower one 
to contemporary observations in Egypt, considering 
that the Egyptians oould not then have observed the 
culmination of Arcturus with any accuracy. The 
well-known fact that the Nile flood comes close to 
the heliacal rising of Sirius loads her to adhere to 
the traditional view that Sothis is Sirius. 

Direct Observation of Solar Prominences. The obser¬ 
vation of solar prominences has hitherto only been 
possible by the aid of spectroscopes with widened 
slits* or of spectroheliographs, except during moments 
of actual totality in solar eclipses. In 1031, however, 


at the Pic du Midi, M. B. Lyot succeeded in making 
direct observations of prominences without such aids, 
owing to tho extreme clearness of the atmosphere 
which eliminated much of the diffused sky light in 
the neighbourhood of the sun. On clear days, the 
intensity of this light was only 5 millionths that of 
direct sunlight, and prominences could be both seen 
and photographed even without tho aid of a 
colour lilter. The use of a simple red glass filter 
enabled them to be seen with ease even on poorer 
days. M. Lyot has repeated these experi¬ 
ments at Meudon, and described the results reoently 
( C . R, Acad. Set Nov. 21, 1032). Owing to the 
poorer atmosphere of Paris, a different form of filter 
was required. The author has devised one consisting 
of a tube filled with a slightly acidified solution of 
neodymium, nitrate and closed at one end with 
Schott R02 glass (the other end being of plain glass). 
In addition to some unimportant light in the infra¬ 
red, this filter transmits light in a narrow band (about 
80 A.) containing the Ha line. With its aid he has 
been able to photograph prominences at Meudon 
even on misty days, with an exposure of only one 
second for a solar image of 8 cm. diameter. 
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Relation of Food to Disease* 


M ANY diseases, ranging from different types of 
poisoning to deficiency diseases, are caused 
by defects or impurities in the food supply of a 
population: at times they may even occur in 
epidemics. Cure may be brought about by changing 
the food supply or by adding a missing factor to the 
diet { in other cases, only medical treatment is of 
value. Prevention, as always, is better than cure. 
With an adequate dietary of pure foods, most of 
these diseases can be abolished or thejr incidenoe 
greatly reduced. A review of the disorders associated 
with the ingestion of food, which was given by Mr. 
S. Dixon, the public analyst of the City 6f Cardiff, to 
a joint meeting of the South Wales Section of the 
Institute of Chemistry and the local section of the 
Society of Chemical Industry, at Cardiff, in February 
1932, has now been issued as a small brochure and 
provides a useful and interesting summary of our 
knowledge of tho subject. 

The deficiency diseases are first briefly referred to, 
especially those associated with a deficient intake of 
one or other of tho vitamins, such as rickets and 
scurvy, or in other countries beriberi and pellagra. 
Chemical poisons of non-bacterial origin may be 
inorganic substances which have gained access to the 
food through faulty methods of manufacture, or 
organic compounds present in certain animals or 
plants which are not foods in the true sense but may 
be consumed through inadvertence. Mushroom 
poisoning still occurs, although epidemic ergotism is 
now rare. An epidemic of the latter, however, 
occurred in England five years ago among Jewish 
immigrants from Central Europe who lived on ryo 
bread. 

The chief metallic poison which may contaminate 
foodstuffs is arsenic, which may find its way into the 

♦ "The Relation of Food to DIbo&bc". By Stanley Dixon. Pp. 38. 
(London; The Institute of Chemistry of Great Britain and Ireland, 
1932 .) 


food through the use of material prepared with the 
aid of impure sulphuric acid : it may also be found 
on fruit which has been sprayed with an insecticide 
containing lead arsenite and once was inadvertently 
used as a dusting powder for boiled sweets. Antimony, 
lead and zinc may also produce poisoning, but small 
quantities of tin and copper do not usually have any 
deleterious effects. 

Various diseases are conveyed to human beings by 
food whioh contains pathogenic bacteria. Milk may 
be responsible for the spread of typhoid, scarlet fever, 
diphtheria, bacillary dysentery, tonsillitis, and un- 
dulant fever. Surgical tuberculosis in children, when 
caused by bovine tubercle bacilli, is due to the ingestion 
of these organisms in the milk. Other artioles of food 
which may be infected with the organisms of infectious 
diseases are ice-cream, meat, and shell-fish, especially 
mussels and oysters. Another group of diseases is due 
to contamination of the food with organisms of the 
Salmonella group, dysentery bacilli or B. botuUnus. 
These are classified under the term, “Bacterial Food 
Poisoning”. It is not considered that ‘ptomaine’ 
poisoning has any scientific basis, although two types 
of poisoning are due to toxins formed by organisms, 
namely, botulism, and a rare form of mussel poisoning 
which appears to be due to chemical poisons elaborated 
in the shell-fish by the vital activity of bacteria 
derived from sewage-contaminated surroundings. 

Animal parasites are not responsible for much 
disease in Great Britain, though they assume greater 
importance in the tropics and in countries where food 
is imperfectly cooked. Tapeworm infestations, in 
their larval or adult forms, and trichinosis, from the 
ingestion of infested pork, are the commonest* 

In conclusion, attention may be directed to food 
idiosynoraey, which illustrates in the modem manner 
that what is one man’s food may be another man’s 
poison. 


Chemistry of Australian Timbers'' 1 


M ESSRS. W. E. COHEN, a. L. Baldock and 
A. G. Charles have produced a useful pam¬ 
phlet on the chemioal composition of the woods of 
the ironbark group of eucalypta, whioh constitutes 
Technical Paper No. 4 of the Division of Forest 
Products of the Council of Scientific and Industrial 
Research. The important species upon which the 
study wee based are the ironbarks Eucalyptus eider - 
oxylon, eiderophloia , crebra and paniculata together 
with a less important species E. fergusoni and the 
gums E, propinqua and E. punctata , 
e first four mentioned are the commercially 
important ironbarks and have a wide geographical 
distribution, the group spreading over the eastern 
States, Queensland, New South Wales and Victoria; 
the remaining species have a more restricted dis¬ 
tribution. The eucalypta are in great demand for all 
types of heavy structural works. They are used in 
railway .and bridge construction, shipbuilding, coach 
and waggon building, houses, railway sleepers, wharf 
decking and so forth. 

In a foreword to the pamphlet, Dr. Boas, chief of 
the Division of Forest Products, states that in this 
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paper tho authors describe the first extended chem¬ 
ical study of a group of timbers of the genus Euca¬ 
lyptus* The importance now being attached to this 
chemical study of wood is summarised aa follows : 
“There is a general trend in forest products research 
towards utilising wood substances after some form 
of chemical transformation. Other investigations 
involve altering the physical characteristics of wood 
to increase its resistance to fire, and to reduce in 
seasoned timber the absorption and loss of moisture 
with consequent shrinkage and swelling. Such pro¬ 
posals and those associated with converting wood 
into paper, artificial silk, lacquers, etc., must have 
their foundation in a fuller knowledge of the chem¬ 
istry of timber. This Division has consequently 
planned work in this field, almost untouched as far 
as Australian timbers ore concerned.” * 

At present, in the systematic study of the chem¬ 
istry of the timbers, consideration is being given to 
those groups containing woods, which, in addition 
to being very similar in, general characteristics and 
therefore easily confused, are not easy to separate 
by means of their anatomical features. The object 
of the investigation discussed in the pamphlet, which 
was commenced in July 1930, was to obtain data on 
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the proximate composition of sound, mature, true 
wood from authentic samples of the timbers with the 
A view of studying (1) their general composition ; (2) 

* the possibility of constancy of chemical faotora 
within a species, and of regular differences between 
sppcias, bo that these factors might be 'used in the 
identification of the timbers; (3) the variation of 
chemical composition within a tree; and (4) the 
applicability to Australian timbers of existing 
standard methods of wood analysis. 

Some Striking differences in chemical composition 
have been revealed between the eucalypts exam¬ 
ined and the hardwoods of North America for which 
"analyses are recorded. The eucalypts may be said 
to be characterised by the presence in their vessels, 
rays, and fibres of gum-like, brittle, extraneous sub¬ 
stances which are not soluble in the usual organic 
solvents, but are readily soluble in alkaline solutions. 
Thb eucalypts possess definitely lower contents of 
cellulose and total pentosans than North American 
hardwoods do, even though due consideration is 


made fdr differences in extractives. It is interesting 
to note that the lignin content is much the same for 
both series in spite of the different analytical methods 
used, and, if it is assumed that the apparent lignin 
content of the North American woods will be decreased 
by initial treatment with NjB sodium hydroxide, 
then the figures will probably be nearly the some. 

The present study has revealed the fact that the 
standard methods for wood analysis employed in 
other countries aro not readily applicable to the 
eucalypts. Here again the extraneous substances 
have played an important part. Their brittle nature 
has served to indicate that the so-called standard 
method of sampling wood in the form of sawdust, 
powder, etc., is inaccurate. Their insoluble nature 
and resistance to acid hydrolysis have resulted in 
the failure of the usual method for indicating the 
correct lignin content of woods. Consequently, the 
methods of analysis have had to be considerably 
modified, and it would appoar that these modifications 
ore applicable to wood analysis in general. 


Developments in Highway Research 


tOF. STEINBURG of University of Maryland 
gave a radio talk on January 13 under the 
/ auspices of Science Service over the Columbia broad¬ 
casting system on developments in highway engi neer- 
Of the many problems confronting the engineer, 
thebne in which the public id most interested is that 
of Safety in the streets. In the United States there 
* is a rapidly increasing motor-car annual toll of about 
34,000 lives and a million injuries. 

Although primarily an engineering problem, high¬ 
way safety is very considerably affected by the 
psychological, as well as the physical, demands upon 
the driver of a motor-vehicle. Recent research has 
shown that the human factor is responsible for 
approximately ninety per cent of motor-vehicle 
accidents in the United States and that the causes 
attributed to defects in the highway or the vehicle 
are of small relative importance. A psychological 
- Study was recently made at the Iowa State College 
of 2,000 drivors. They were tested on a specially 
constructed outside road as to their action and 
reaction when lights, signals, direction and warning 
signs were encountered. The results showed that the 
drivers could be divided into three classes. The first 
class consists of the ‘accident free* drivers and com¬ 
prises about seventy-five per cent of those tested. 
This group causes little trouble in any ordinary 
circumstances. The second group numbers about 
twenty per cent of the total and contains the ‘accident 
liable' drivers who give trouble from various causes. 
Some are irresponsible, some are preoccupied through 
illness or personal affairs, while others are careless. 
Their failure arises either from heredity or environ¬ 
ment and renders it necessary for the highway 
en^neer to provide fool-proof roads. The third small 


group and the individuals who compose it generally 
suffer from somo defect such as colour blindness, 
restricted field of vision, double vision of a single 
object, or extreme nervousness and poor co-ordina¬ 
tion. Now as half the total accidents are caused by 
only about seven per cent of all drivers, it is obvious 
that speoial consideration has to be given to this 
third class. 

A recent study of road signal signs shows that in 
the central west of the United States they are well 
standardised as to form, size, colour and location, 
while in the east there is much diversity of practice. 
Delaware has recently experimented with a pioto- 
graphic signpost showing the direction of the roods 
on the marker by drawings similar to those used in 
Canada. They were found much clearer and more 
easily understood than the type in general use. 
Experiments have shown that arrow pointers are 
superior to the marks R and L for inchoating right 
and left, as many people are momentarily non¬ 
plussed when told to go to the right or to the left ; 
and it has been found that for road markers, canary 
yellow is much the best colour, as it stands out well 
from surrounding objects at all seasons of the year, 
and, as the human eye is very sensitive to yellow 
light, it is good for low illuminations. 

Experiments were quoted showing that the capa¬ 
city of a two-lane road is 1,000 vehicles per hour, 
for a three-lane road it is 2,000 and for a four-ltae 
3,000 vehicles and that the risk of aooldent is greatest 
with the three-lane road. This research in highway 
engineering has been a valuable one and has led to 
many practical changes which will result in a very large 
saving of both highway funds and vehiole operating 
costs. 


Nomenclature of British Marine Mollusca* 


F revising the “List of British Marine Mollusca'* 
for his presidential address to the Conohological 
Society, Mr. R. Winckworth has, admittedly, at¬ 
tempted a difficult task which is bound to bring forth 
criticism. A new list was certainly wanted, for it is 



more than thirty years since a special committee of 
the Conohological Society published one («7. Ccmchol,, 
10, No. 1. Jan.. 1901) which is now in many ways 
out of date* All workers on the group will be grateful 
for this well-authenticated revision, compiled by on e 
who is an authority on the subject. 

The greatest difficulty which one meets in 
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debkUiig oon^noraenolature is not now, so 
much Skis weight of old literature which has to bo 
perused in order to Ascertain which authority 
has priority, heavy as this burden is, but the 
keeping up to date with new work constantly 
appearing which brings forward new foots necessi¬ 
tating alterations* Thus every day new data turn 
up, old names must be abandoned and new relation¬ 
ships admitted. 

One of the obstacles to be met in making a natural 
classification is the absence of detailed knowledge of 
the life-histories of the various molluscs. A thorough 
acquaintance with the eggs and larvae at all stages 
would do away with much that is obscure. Mr. 
Winckworth in his preliminary remarks refers to 
work lately begun at the Marine Biologio&l Laboratory, 
Plymouth, which is an attempt to supply this want. 
Already it is proving useful in determining the 
natural relationships of gastropods. 

Another serious disadvantage is the inability of 
workers in general to see a large enough series of 
shells. Work such as has lately been published by 


Mr, John Colman (“A Statistical Teat, of the 
Species Concept in Littorina’*, Biological Bulletin, 42 , 
No, 3, June, 1932) is valuable. 

In 1981 the Marine Biological Association pub¬ 
lished a second edition of the “Plymouth Marine 
Fauna*’ in which the nomenclature of the LameUi- 
bronohiata and to a less extent the Gastropoda wore, 
revised by Mr. Winckworth. In his new list, however, 
quite a number of the names (family, genus and 
species) have been changed; for example, Erato 
kevie altered to Erato voluta on account of a few 
months priority of Montagu over Donovan: Pecan- 
moeolen candidue (Renier) altered to Soleovrtus 
ecopida (Turton) and many others. This is a good 
example of the difficulties encountered in under-^ 
taking such an arduous piece of work. 

The “List of British Marine Mollusca**'can be pur¬ 
chased from the Secretary of the Conchologioal 
Society of Great Britain and Ireland, Manchester 
Museum, The University, Manchester, or from 
Messrs. Dulau and Co., Ltd., 32 Old Bond Street, 
London, W.l, price 9d, 


The Iron and 

HE last of the present series of lectures on 
industrial affairs at tho Imperial College of 
Science and Technology was delivered on February 23 
by Sir William Larke who took as his subject “The 
Iron and Steel Industry**. He pointed out that 
although the smelting of iron ore with charcoal has 
been carried on sinoe 2500 b.o. or even earlier, 
smelting with coal or coke was not established success¬ 
fully until 1730-36. Between 1740 and 1840 tho 
production of pig iron in Great Britain rose from 
17,350 tons to 1} million tons, but it was not until 
about 1860 that the ‘iron age’ gave place to the 
'steel age*. This change was signalised by the rapid 
development of railways and by the substitution of 
steel for iron in shipbuilding. As the birthplaoe of 
the iron and steel industries and of the blast furnace, 
the steel furnace and the rolling mill, Great Britain 
was for many years the leading producer, but owing 
to in tensive developments in other countries, es¬ 
pecially the United States and Germany, it had 
fallen to third place in reopeot of pig iron production 
by 1918. 

After the \yar, the important iron ores of Lorraine 
came under French control, and when Germany 
recovered her economic freedom in 1925 the products 
of this district were thrown upon the world markets. 
In the meantime, other countries were building 
up iron and steel industries and Great Britain was 
practically the only accessible free market for the 
huge surplus Continental production. It is note¬ 
worthy, however, that if the world consumption of 
pig iron had continued to increase at the average 
rate of 6 per cent a year which was maintained 
between 1810 and 1910, it would have reached 186 
million, tons in 1932 : the actual production in that 
year was only 38 million tons and the productive 
capacity 120 million tons. 

Sir William Larke believes that we are suffering 
to-day from under-consumption rather than from 
over-production. The organisation of the German 
iron and steel industry on a national basis was 
followed by the formation of a Continental steel 
cartel but with contraction in demand, prices could 
not be maintained and fell eventually below the cost 
ofproduction. The tiki tel ceased to Amotion in 1630. 


Steel Industry 

The British market was the cockpit in which the 
prioe warfare was waged : after the introduction of 
protection Continental producers were endeavouring 
to maintain their sales at prices as much as 40 per 
cant less than the cost of production. 

It might be supposed that the fall in prices of iron 
and steel would react to the advantage of those 
industries which use these commodities as their raw 
materials. Under pre-War conditions, when the 
general demand for goods was expanding rapidly, 
this would have been true, but it must be realised 
that these conditions no longer prevail. Undertakings 
involving the large-scale consumption of steel, for 
example, shipbuilding, are actually held back lest a 
further fall in price should render the enterprise 
uneconomic at the now level. In fact the present 
eoonomio situation is probably unique in the history 
of mankind, and the solution of its problems cannot 
be found on pre-War lines. In Great Britain steps 
have been taken and are being taken towards the 
establishment of a strong national organisation of the 
iron and steel industry. Unrestricted competition, 
whioh was formerly advantageous in promoting 
efficiency and stimulating enterprise, now requires to 
be strictly limited. Sinoe what we oall the iron and 
steel industries really consist of about a dozen related 
industries, there are many conflicting "interests to be 
reconciled; but much has already been done in the 
establishment of oo-operation, not only at home, but 
also at Ottawa with the Dominions. 

The next step is international co-operation to 
regulate production in relation to demand and to 
stimulate consumption. So long as the British 
market was open, little could be done in this direc¬ 
tion. The adoption of a protectionist policy has, 
however, brought about conditions favourable' for 
negotiations with foreign producers, and our co¬ 
operation is now being actively sought. In fact, at 
the beginning of this month an agreement was signed 
for a new cartel, whioh is to deal with export trade 
only. This cartel will be maintained only if sales 
agreements can be made and a stabilisation of price 
levels achieved. 

In conclusion, Sir William Larke referred to the 
prospects for scientifically trained men in indufei 
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3a % iron and steel industry there its scope for 
chemists, physicists, metallurgists and engineers— 
provided that they have the gift of establishing 
human relations. In industry* the understanding of 


human relations, in industry* the understanding of 
one's fellow men is more important than technical 
knowledge. Sir William decried the modem pose 
that enthusiasm is ‘bad form'. We live in an age of 
great difficulties and responsibilities, but also of 
great possibilities—and we need all the enthusiasm 
that we can muster. 


Flora of East Anglia 

*‘ r T J \HE East Anglian Flora—a Study in Com- 

JL parative Plant Geography' 1 js the title of the 
presidential address by Prof. E. J. Salisbury to the 
Norfolk, and Norwich Naturalists’ Society, reprinted 
from the Society's Transactions (vol. 13, pt. 3, 
1932, pp. 191-203). * 

While treating specially of the flora of East Anglia, 
Prof. Salisbury has extended the scope of his address 
to include a survey of the major problems of geo¬ 
graphical distribution in Great Britain as a whole. 
Eight components are recognised in the British flora, 
of which are further subdivided into eleven 
oofifefcifcuent elements, and stress is laid upon the 
importance of viewing these groups in relation to 
the distribution of the species on the continent of 
Europe. The largest compqnents are the southern, 
the oceanic and the continental. The majority of 
the southern species exhibit in Britain a diagonal 
limit running in the south-west—north-east direction, 
indicative of their comparative intolerance of oceanic 
Conditions, while in contrast to these, most of the 
ooeenio species show a diagonal limit passing in a 
south-east—north-west direction. The continental 
component includes the steppe species, many of which 
are located in East Anglia, and it is held that their 
occurrence there is correlated with a combination 
of low rainfall and favourable edaphio conditions. 

Two strikingly contrasted climatic areas are found 
in the East Anglian region, in which marked difference 
in raShfall is accentuated by differences of soil and 
topography, resulting in the juxtaposition of both 
continental and oceanic species. The general con¬ 
clusion is reached that climate is the most important 
faotor determining the distribution of plants in 
Britain, though evidence is adduced in certain cases 
to show that soil preferences and the competition 
factor may act as modifying influences. 

A noteworthy feature of the paper is the large 
number of maps, 106 in all, clearly illustrating the 
range of individual species within the British Isles, 
while numerous photographs are included depicting 
certain interesting species in their natural habitats. 
Copies of the paper (price 6s.) may be obtained from 
Dr. S. H. Long, 31, Surrey Street, Norwich. 


University and Educational Intelligence 

Birmingham. —The annual meeting of the Court 
of Governors on February 23 presided over by the 
Chancellor (Viscount Cecil of Cholwood) was marked 
by a general feeling of regret at the retirement from 
the Council of Mrs. C. G. Beale (widow of the first 
Vioo-Chanceilor) and the resignation of his office as 
Pro-Chancellor by Sir Gilbert Barling after many 
years of highly valued service to the University. 
Mr. Walter Barrow was elected Pro-Chancellor and, 
after the Chancellor had signified his approval of the 


election, Sir Gilbert Barling rose from hk seat and 
divested himself of his robes of office saying that 
these robes, originally worn by the first Vice- 
Chancellor, had been given to him by Mra* Beata 
when he succeeded to the vice-chancellorship. Sir 
Gilbert now desired, with Mrs. Beale's approval* to 
present them to the University and he prooeeded 
forthwith to invest with them the new Pro-Chancellor. 
The Chanoellor paid a tribute to Sir Gilbert Barling, 
whom he described as a man possessed of a great 
faculty which he could only describe as the faculty 
of being right. His advice was always to be trusted. 

Sir George Kenrick moved a resolution in which 
the Court gratefully acknowledged the services of the 
retiring Pro-Chancellor as demonstrator in anatomy 
in Queen’s College in 1886, as professor of pathology 
in 1886-1893, joint professor of surgery in 1893-1913, 
dean of the Faculty of Medicine in 1906-1912, 
member of the Court of Governors since 1900 and 
of the University Council since 1903, as Vioe- 
Chanoellor and chairman of Council in 1913-1927 
and Pro-Chancellor from 1927 until the present time. 
Prof. F. W. Bure tall in seconding the resolution paid 
a tribute on behalf of the academic side of the 
University. The dean of the Faculty of Medicine 
(Dr. Stanley Barnes) spoke in very warm and appre¬ 
ciative terms of Sir Gilbert whom he characterised 
as a great surgeon, a groat teacher and a great 
administrator. 

The title of emeritus professor was conferred on 
Prof. W. 8. Boulton (geology and mineralogy) and 
Prof. J. T. J. Morrison (forensic medicine and 
toxicology). 

Cambridge.— A University demonstrator in geo¬ 
graphy will shortly be appointed. The duties will 
commence on April 1. Particulars can be obtained 
from Prof. F. Debenham, at the Department of 
Geography, to whom applications should be sent on 
or before March 7. 

The Balfour studentship in biology has been 
awarded to F. R. Parrington of Sidney Sussex 
College. 

It has been recommended that the plans prepared 
by Sir Herbert Baker for the Scott Polar Research 
Institute bo approved. 

Edinburgh.— His Majesty the King in Council has 
approved of the ordinance providing for the affiliation 
of the Heriot-Watt College to the University. 

Prof. Heinrich Wielond, of the University of 
Munich, has been invited to give the first Romanes 
lecture. These lectures ore provided from an endow- 
ment fund in memory of Dr. Robert Romanes, and 
James Manners Romanes, brother of the late Miss 
I. D. Romanes. Part of the endowment is used to 
bring distinguished chemists from other centres to 
lecture in Edinburgh. 

London.— His Majesty the King, who will be 
accompanied by the Queen, will lay the foundation 
stone of the new University buildings on June 20, 

The following appointments have recently been 
made : Prof. J. B. 8. Haldane, since 1922 reader 
in biochemistry in the University of Cambridge and 
since 1927 head of the Genetieal Department at the 
John Innes Horticultural Institution, to be professor 
of genetics at University College ; Mr. W. P, Yetts* 
lecturer in Chinese art and archaeology at the Court- 
auld Institute of Art, to be professor at the Insti¬ 
tute ; Prof. Cyril L. Burt, to the Heath Clark 
lectureship for 1933. 
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DpSois: The stratigraphic subdivision of the 
sohistogreywaoke oomplex of the Vosges. It is 
shown that, with or without the middle Devonian, 
the Viaean and especially tho lower Visean, holds an 
imports stratigraphical place in tho whole of the 
Vosges. Mxle. §. Gillet : An attempt at a classi¬ 
fication of the upper Miocene and of the lo^er 
Pliocene of Rumania. The Dacio basin. Paul 
Fallot : Geological observations in the Djebol Kelti 
massif (Spanish Morocco). J. Refelin : Observa¬ 
tions on the tectonic of the western part of the 
Nerthe. Raymond Cery : The lateral passage of tho 
* Cretaceous with so-called Wealdian facies of the 
province of Burges to the lower marine Cretaceous 
Of the Cantabric provinces. D. Schneegans : The 
presence of the middle Jurassic (Dogger) in the sheet 
of Ubaye to the north of the valley of Baroelonnette 
(French Alps). Mabckl Thoral : The existence of 
the Georgian in tho mountains of Lacaune. Davtd 
Stenquist. The relation between the daily varia¬ 
tions of the earth current and the terrestrial magnetic 
field. Ph. Flajolet : The transparency of tho 
atmosphere in the Lyons region. The visibility of 
the Alps. In a rocont note, Andr4 Allix, discussing the 
observations of the visibility of the Alps made at the 
Observatory of Fourvi^re, concludes that there has 
been a progressive obsouring of the atmosphere near 
Lyons during the last thirty years. These results are 
now compared with observations at the Saint-Genis- 
Lavol Observatory, made at the same altitude and 
about 8km. to the south. The two sets of observa¬ 
tions are in general agreement, but, in the author’s 
opinion, do not prove a progressive change in either 
direction. The visibility of the Alps does not appear 
to be capable of being influenced by the greater or 
less abundance of smoke. Mlle. Madeleine Four- 
CBOY : The indirect action of traumatisms on the 
evolution of the conducting apparatus (in plants). 
Jacques Monod : Demonstrating the axial gradient 
in the ciliated Infusoria by photolysis by means of 
the ultra-violet rays. The results entirely confirm 
those of Child : the ultra-violet rays exert a dif¬ 
ferential cytological action identical with that of 
chemical poisons. This shows that the differential 
susceptibility is not only a question of differqpoes of 
permeability, but also expresses the fundamental 
physiological polarity of the cell. V. A. Kostitzin : 
Some quasi-periodic phenomena in closed basins. P. 
Vxjoe: The correlations between the evolution of 
the weight of infants and the electrical properties 
manifested at their level. Mmh. Y. Khouvine and 
.0, Nxtzbero : The identification and biochemical 
oxidation of a-glucoheptulite. That a-glucoheptulite 

. is not a mixture has been proved by X-ray photo¬ 
glyphs, Biochemical oxidation with Acetobacter 
gave a-glucoheptuloso. R. Wolff and 
TOLi. Lafranoaise : The action of pancreatic ex- 
traot on glyoocine in glycerol solution. J. Ligni±re8 : 
duration of immunity after vaccination against 

r jbot .and mouth disease. * 

• 

tfjV : ,. 

Rome 


■gv "Royal 1 National Academy of the Lined. Communioa- 
xeoeived during the vacation, 1932. S. Chbru- 
t Classification of hyper-elliptic surfaces from 
real point of view. The classification of these 
i is completed in a manner that appears satis.- 
and of useful application. Certain of the more 
and striking relationships between Scorza’a 
types (19J9) and Lefecbetz’s seven types (1919) 



are indicated. B. Colombo : An equation with 
partial derivatives of the fourth order. Hans 
Hamburger : Ribaucour’s transformation and 
spherical representation (3) : Ribauoour’s oyolio 
systems. This theory of cyclic systems furnishes 
other application of Ribaucour’s transforma¬ 
tion. On the basis of a deduction made by 
Bianchi, a formula is derived which determines all 
the cyclic systems normal to a given surface x (u, t>). 
V. Hlavat# : Projective curves of a curve in the 
projective space P n -\ i n *■ or >3). D. Mangeron : 
A problem of the contour for a non-linear differential 
equation to the partial derivatives of the fourth order 
with double real characteristics. Maria Pastori : 
Properties of conjugated hemi-symmetric tensors. 

B. Segke : Algebraic surfaces having the canonical 
system combined with an involution. M. Pascal : 
The motion of a deformable body which remains 
similar to itself. (2) Instantaneous centre of velocity 
and its consequences. F. Zagar : The variation of 
the eceontricity in the problem of two bodies of 
variable masses. Two particular integrable cases 
are considered. C. Cannata : An extension of Woo’s 
formula: intensity of tho light diffused by an 
electron in motion. For tho case when the diffusing 
electron is moving in tho same direction as the inci¬ 
dent pencil. Woo has calculated the intensity of the 
diffused radiation on tho basis of classical theory. 
Woo’s result is now confirmed by an analogous but 
simpler method, and is extended to the case when 
the electron is moving in any direction whatever. 

C. Dei : Circuits with a capacity in parallel on a 
diode in saturation. A. Ferrari and G. Trampetti : 
Investigations on the behaviour of mixtures of zinc 
oxide and anhydrous zinc chloride at high tempera¬ 
ture. The solubility of zino oxide in fused zino 
chloride does not exceed 5 per cent (rnoleoular). The 
existence of anhydrous zinc oxyohlorides appears 
improbable, the hydrated oxyohlorides undergoing 
decomposition in the fused mixture. C. Guareschi : 
First results of the combined method : differential 
susceptibility and vital colours, in the development 
of Amphibia. T. Fkrki : Transplantation experi¬ 
ments with Amphibia. G. Amantea and V. Famiani : 
Further considerations on the possibility of obtain¬ 
ing permanent beriberi phenomena by exclusion of 
the B factor. The results previously obtained with 
pigeons have now boon confirmed by similar experi¬ 
ments on hens. V. Famiani : (1) The capacity for 
food consumption after fasting. When pigeons which 
have fasted until they have lost 20 per cent in weight 
are fed, they ore at first able to take only very little 
food, but the amount taken gradually increases to 
about double the normal quantity, at which it per¬ 
sists until, or even after, the original body-weight 
has been resumed. (2) Reconstructive food value 
of the embryos of various cereal and leguminous 
seeds. These embryos are not only of greater value 
than other parts of the seeds in normal nutrition, 
but also they result in more rapid resumption of 
weight when administered to fasting pigeons. O. 
Mezzadrou and A. Amati : Action of certain 
alkaloids on the development of Aspergillus niger . 
Quinine and stryohnine, in small concentrations, 
favour the growth of this mould, but caffeine exerts 
an inhibiting influence. A. Salvatori : Contribution 
to the knowledge of the nature and value of Bezason- 
off’s reaction for the C factor. Bezssonoffs reagent 
is not specific for the C faotor, but merely reveals 
the presence, in all antisoorbutio materials, of a 
reducing factor. 
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Forthcoming Events 

Monday* March 6 

Victoria Institute, at 4.30—(in Committee Room B, 
Central Hall, Westminster).—Dr. J. Burnett Rae: 
“Psychology and the Problem of Inadequacy 1 ' (Dr. 
A. T. Schofield Memorial Paper). 

University or Leeds, at 5.15.—Prof. A. C. Chibnall: 

“The Biochemistry of Plant Waxes". 

Royal Society or Arts, at 8—(Cantor Lectures).— 
Arthur Stephenson : “Welding and Allied Processes for 
Engineering Purposes" (succeeding lectures on March 
13 and 20). 

Royal Geographical Society, at 8.30.—Sir Douglas 
Mawson : "Kerguelen". 

Thursday* March 9 

Chemical Society, at 7—(extra mooting at tho Uni¬ 
versity of Manchester).—Prof. E. K. Rideal: “How 
Chemical Reactions Go". 

Chadwick Public Lecture, at 8—(at the Royal Sanitary 
Institute).—Dr. E. Kiliick Millard : “Housing". 

Friday* March 10 

Royal Institution, at 9.—Lord Rutherford : “Recent 
Researches on Transmutation of the Elements". 


Institute of Metals, March 8-9.—Annual General 
Meeting. 


Official Publications Received 

Grkat Britain and Ireland 

Ministry of Agriculture and Fisheries. Unport of the lie organ I Ration 
Committee for Milk. (Economic Meries No. 38.) Pp. 228+xx, 
(London: H.M. Stationery Office.) fld. net. 

Economic Advisory Council. Tsetse Ely Committee Report.: 
Development# In the Treatment of Animal and Human Trypaniwn- 
mloislH and in Tsetse Ely Control in the. Period 1926-31. Pp. 27. 
(London : H.M. Stationery Office.) ftd. net, 

Census of Nigeria, 1981. Vol. 1 : Nigeria. By H. M. Jacob. Pp. 
vlil + 156. 10*. VoL 2 : Census of the Northern Provinces. By N. .1. 
Brooke. Pp. U + 234. 12*. Vol. 3 : Onmw or the Southern Province a. 
By H. B. Cox. Pp, 11+45. 4*. Vol. 6: Medical Census*. Northern 
Provinces. Rv Dr. It. C. Junes. Pp. 1H 92. 7«. Vol. (1: Medical 
Comma, Southern Provinces. Bv Dr. J. O. S. Turner. Pp. lv + 101. 8*. 
(London : The Crown Agents for tho Colonies.) 

Transactions of the Royal Society of Edinburgh. Vol. 67, Part 2, 
No. 19 : Note# on the K-ldaton Collection of Fossil Plant Slides. No. 1 : 
The Anatomy of the Axis of Lcpldodondron Brownll Unger sp., with 
Rpeclal Refer*’urn to tin: Relationship between this Stem and LepiAo- 
RtrobuB Brownii Ungor an. By Mary (L Calder. Pp. 647-666 + 3 
plates. 2*. 3d. Vol. 67, Part 2. No. 20 : Thu Metamorphism of the 
Deeside Limestone, Aberdeenshire. By Dr. Arthur U. Hutchison. 
Pp. 667-692. *#. fid. Vol. 67, Part 2, No. 21 : The Restoration and 
Regeneration ol 1 the Epithelium and Endometrium of the Uterus of 
Cards Post, Vartuin in Non-Pregnant Animals. By William J. Hamil¬ 
ton. Pp. 693 -000 + 1 plate. 1*. 6d. (Edinburgh: Robert Grant and 
Bon ; London : Williams and Norgate, Ltd.) 

Proceedings of the Royal Society of Edinburgh, Session 1982-1933. 
Vol. 63, Part 1, No. 4 : On Properties of Null Geodesics, and their 
Application to the Theory of Radiation. By Dr, W. O. Kormack, 
Dr. W. H. MVrea and Prof. E. T. Wldttaker. Pp. 31-47. li. Od. 
Vol. 63, Part 1, No. 6 : Expansion and Contraction of Coal caused 
respectively by the Sorption and Discharge of Gas. By Prof. Henry 
Briggs and R. P. Hlnha. Pp. 48-63. 9d. Vol. 68, Part 1, No. fl : On 
the Graduation of Data by the Orthogonal Polynomials of Least 
Squares. Pp. 64-78. 2*. 3d. (Edinburgh : Robert Grant ami Son ; 
London : Williams and Norgate, Ltd.) 


Other countries 

U.S. Department of Agrloulture. Miscellaneous Publication No. 98 : 
Market Diseases or Fruits and Vegetable*—Potatoes. By Prof. George 
K. K, Link and Glen B. Ramsey. Pp. 63 + 16 plates. 80 cents. Mis¬ 
cellaneous Publication No. 121: Market Diseases of Emits and 
Vegetable*—Tomatoes, Peppers, Eggplants. By Glen B. Ramsey and 
Prof. George K. K. Link. Pp. 44+11 plates. 20 cents. (Washing¬ 
ton, D C.: Government Printing Office.) 

Cornell University: Agricultural Experiment Station. Bulletin 
641: Bolls In relation to Fruit Growing In New York. Part 1: A 
Detailed Boil Survey of the Hilton Area, Monroe County. By A. T. 
Sweet and Joseph Oskamp* Pp. 16+1 map. Bulletin 642: Killing 
Perennial Weeds with Chlorates during Winter. By W. C. Muenschcr. 
Pp. 8. Bulletin 649 : An Analysis of the Loaning Operations of the 
Federal Land Bank of Springfield from Its Organisation In March 1917 
to May 81, 1929. By F. F. Hill, Pp. 107. (Ithaca, N.Y.) 


Differences between oertaln of the North American Indian Tribes 
as shown by a Microscopical Study of their Head Hair. By George 
Woodbury and Edna T. Woodbury. Pp. 87. (Denver, Colo.: State 
Historical Society of Colorado.) 

Bulletin of the Vanderbilt Marine Museum. Vol. 1, Art. 8 : Scien¬ 
tific Results of the Yacht Alt# World Cruise, July 1931 to March 
1932, In Command of William K. Vanderbilt. Fishes. By N. A. 
Borodin. Pp. 66-101+-2 plates. (Cambridge, Matts.) 

Field and laboratory : Contributions from the Science Depart¬ 
ments of Southern Methodist University. Vol. 1. No. 1, November, 
1932. Pp. 32. (Dallas, Texas.) 

Bulletin of the Geological Society of America, Vol. 43. Gondwana 
Land Bridges, by Charles Schu chert; Isthmian Links, by Balloy 
W111U. Pp. 876-952+plat«8 24-20. (New York City.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol. 84. A New HnwM of Ballfish, I$twphoru» brookei, from Tahiti. 
By Henry W. Fowler. Pp. 403-404+ plate 20. (Philadelphia.) 

Smithsonian Miscellaneous Collections. Vol. 87, No. 10 : Carbon 
Dioxide Assimilation in a Higher Plant. By W. H. Hoover, Earl 8. 
Johnston and K. 8. Brackett. (Publication 3186.) Pp. 19 + 2 plates. 
Vol, 87, No. 17 : Absolute Intensities In the Visible and Ultra-Violet 
Spectrum of a Quarts Mercury Arc. By E. D. McAlister. (Publication 
3187.) Pp. 18, (Washington, D.C.: Smithsonian institution.) 

U.S. Department of Commerce : Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. 0, No. fl, December, Research 
Papers Nos. 601-511, pp. 711-800. 25 cents. Vol. 10, No. 1, 

January. Research Papers Nos. 512-521. Pp. 149. 25 cents. (Wash¬ 
ington, D.C.: Government Printing Office.) 

The Pel Idee of Rancho La Brea, By John C. Merrtam and Chester 
Stock. (Publication No. 422.) Pp, xvl + 231 + 43 plates. (Washing¬ 
ton, D.C. : Carnegie Institution.) 

Obsorvatoiri* de Zt-ka-wel: Annalcs de Tome 17, Fuse. 6 : 

Thrforie approohde do la jwtlte plan (Ho (113) A malt, ho a. By E. de la 
Vlllemarqu^. Pp. 1)49. Tome 17, Fasc. fl : Observations photograph- 
IqijCR d’Eros. pp. KflH, (Zl-ka-wel.) 

Sverlges Geologlska UndersAknlng. Arberattdse frtr Ar 1931. 
Pp, 12. (Stockholm : P. A. Norstodt and Sflner.) 0.50 kr. 

Trinidad and Tobago, Notes on the Production of Hugar Cane. 
Taken by S. M. Gilbert at the Fourth Triennial Conference or tho 
International Society of Sugar Cane Technologists held at- Puerto Rico 
in March, 1932. Pp. 35 + 3 plates. (Trinidad : Government Printing 
Office.) 2*. 

Carnegie Institution of Washington. Year Book No. 31, July 1, 
1031, to Juno 30, J932: with Administrative Reports through 
December 9, 1932. Pp. xl + 392. (Washington, D.C,: Curneglo 
Institution.) 

Proceedings of the United States National Museum, Vol. 81. Art. 
17 : The Helminths parasitic in the Amphibia and Kept)lla of Houston, 
Texas, and Vicinity. By Paul I). Harwood. (No. 2940.) Pp. 71+6 
plates. (Washington, D.C. : Government Printing Office.) 

Education, India. Occasional Reports No. Ifl : A Report on the 
Use of the Mother-tongue as the Medium of Instruction ami Exam¬ 
ination in certain Subjects for the Matriculation Examination of tha 
Bombay University. By M. R. Paranjpu. Pp. vii+47. (Calcutta: 
Government of India Central Publication Branch.) 10 annas ; 1*. 

Memoirs of the Asiatic Society of Bengal. Vol. 9, No. fl ; Geo¬ 
graphic and Oceanographic Research tn Indian Waters. Part 6 : 
Temperature and Salinity of the Deeper Waters of the Bay of Bengal 
and Andaman Sea. By Lieut.-Col. R. B. Seymour Sewell. Pp. 857- 
424. 2.13 rupees. Vol. 11, No. 5 : Algal Flora of the Ohllka Lake. 

By Kailpadu Biswas. Pp. 165 198 I platen 25-32. 3.16 rupees, 

(Calcutta.) 

Journal and Proceedings of the Asiatic Society of Bengal. New 
Series, Vol. 2fl, 1931), No. 4. Pp. 419-588. (Calcutta.) 6.10 rupees. 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Bulletin No. 71 : Investigations on irrigated Pastures. 
1 : The Xl p hl anf l Botanical Composition of an Irrigated Permanent 
Pasture under various Systems of Pasture Management, by Dr. 
A. E. V. Richardson ; 2 : The Chemical Composition of Irrigated 
Pastures at Wood's Point, South Australia, by H. P. C. Gallus. Pp. 
45+7 plates. (Melbourne: H. J. Green.) 


CATALOG088 

British Industries Fair, 1938 : Birmingham Section, February 20th 
to March 3rd, 1933. Supplementary Guido to Electrioal Exhibits; 
Plan and List of Exhibitors. Pp. Ifl. (London: The British Elootrloal 
Development Association, Inc.) 

Newton's Epidiascopes: High Intensity Models fitted with Special 
Diffusion Re Hectors. Pp. fl. (London : Newton and Co.) 

Catalogue of Hclnnce and Technology, No. III. Annotated and 
Classified List of Rare and Standard Works on Exact and Applied 
Science. Part 10: XIII. 2, Civil Engineering. (No. 830.) Pp. 
1017-1112. (London; Henry Sotheran, Ltd.) 

The Notched Echelon Cell for Rapid Absorption Spectrophotometry 
In the Visual and Ultra-violet Regions. (Publication No. 178.) Pp. if. 
The Spekker Ultra-Violet Spectrophotometer. (Publication No. 184.) 
Pp. 4. The Campbell Solution Calculator for rapidly calculating the 
Beliavlour of Sedations. (Publication No. 177.) Pp. 4. (London: 
Adam Hilger. Ltd.) 

Degussa LilUput Gas-heated Laboratory Fumaoo for 600-1900" 0. 
Pp. 4. Degusfta-Ullltllt Fumaoe for Metal Melting. Pp. £. High 
Temperature Furnaces for Gas-heating up to 2000° G. Pp. 8. (London; 
Bush, Beach and Gent, Ltd.) 

Watson’s Microscope Record. No. 28, January. Pp. 24. (London : 
W. Watson and Sons, Ltd.) 

Lettres, Arts, Sciences. Pp. 32. (Paris: Ltbrairie Delagrave.) 
Catalogue do llvres anclens et modern©* rares ou cmrieux relatlft k 
l’Orient. (No. 28.) Pp. 119-188. (Paris: Libr. AArien-Malsonnettve.) 

Catalogue of Scientific Books and Publications of Learned Societies. 
(No. 404.) Pp. 64. (Cambridge : W. Hetfer and sons. Ltd.) 

A List of two reoently purchased Collections of Botanical Books, 
(No. 206.) Pp. 16. (London; Dulau and Co., Ltd.) 

Wild-Barfield Forced Air Circulation Furnaces. Pp. 8, (London; 
WUri-Barflcld Electric Furnaces, Ltd.) 
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Power Alcohol 

^T^HE motor-car, of which there are so many 
millions, has provided a market as never 
before for a variety of manufactured products, 
and above all for the fuel used to drive its engine. 
It is responsible for the development of the great 
oil industry, including such highly technical 
sections of it as refining and cracking. The fact 
that only some favoured territories contain oil lias 
introduced a new factor into the balance of inter¬ 
national trade, resulting, for example, in large 
purchases of oil by British and European countries 
from the United States. Had world conditions 
remained what is termed normal, there would have 
been no desire to do other than buy oil of satis¬ 
factory quality at the cheapest delivered price, 
irrespective of its origin, but as a consequence of 
the dislocation of exchanges and the parlous con¬ 
dition of agriculture, the provision of substitutes 
for imported oil is being considered in a number of 
countries. Most of those alternatives would scarcely 
stand the test of scientific economies in normal 
times, a fact which necessitates their adoption 
under some form of government protection or 
compulsion, but it is none the less probable that, 
once established, a scries of conditions might be 
set up which would favour and justify their con¬ 
tinuation. At all events, the stimulus to invention 
and experiment, with tho object of replacing 
imported oil by some other fuel, is present in all 
non-oil producing countries. 

Petrol may be produoed by tho hydrogenation 
of coal or of low-temperature tar derived from 
coal and, as is well known, considerable quantities 
have been manufactured in this way in Germany, 
though it is not yet claimed that the process is a 
complete success, either economically or technic¬ 
ally. A similar hydrogenation project, involving 
a capital expenditure of £7,000,000, has recently 
been the subject of controversial discussion in 
Great Britain : in particular, it is impossible to 
embark on it without a guarantee of the continua¬ 
tion of the present tax on petrol for a number 
of years, as the cost at the factory of synthetic 
petrol from coal is very materially greater than the 
price at a port of the imported article. 

A car may be propelled by means of ordinary 
towns’ gas, oompressed for the purpose in cyl^iders, 
and the trials already mado in this direction have 
shown that so far as the power obtained and the 
cost of the gas per mile run, tho possibilities are 
great. The major problem is in connexion with 
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the recharging of the cylinders and the guarantee 
against accident in UBage. Parallel studies are 
being made with hydrogen gas in cylinders, the 
gas being generated cheaply at electric power 
at&tiona during the off-peak load period. 

It is, however , primarily to another liquid fuel, 
the production of which has a great bearing on 
agriculture, that we wish now particularly to refer, 
namely, alcohol. This is already in use in a number 
of countries, and it may well be that the necessity 
not to buy from America, which is being forced 
on Europe by its inability to obtain dollars, will 
lead to a very large development of the use of 
power alcohol in the near future. 

It may surprise those who judge the cost of 
alcohol by the retail price of potable spirits that 
it should ever be competitive with petrol: spirits, 
however, are made from expensive raw materials, 
arc maturated for sevon years or longer, are sold 
in bottles, and carry heavy transport, selling and 
advertising charges, to say nothing of the excise 
taxation, which in itself makes up the greater 
bulk of their cost. Industrial alcohol to-day is 
mode in large, highly organised factories by 
fermentation of the cheapest possible carbohydrate 
material, in particular black strap molasses, which 
is transported from its place of origin in tank 
steamers and stored in large tanks. It is pumped 
and handled just like oil, at a minimum cost to 
the user. The alcohol produced is separated from 
the fermentation mash in a continuous still with 
a minimum expenditure of steam, and can be 
concentrated in one continuous operation to an 
anhydrous product containing 99*99 per cent of 
alcohol, which is cpiite a different material from 
the 96 per cent spirit of a year or so ago. 

It is the new mothod for the production of 
absolute alcohol which has made the advent of 
power alcohol certain. It is based on the well- 
known work of Prof. Sydney Young, namely, that 
a ternary mixture of threo liquids will boil at a 
lower temperature than any one of them singly, 
or any mixture of two of them. Young’s laboratory 
results have had to wait nearly thirty years for 
their full application to practice. Yet another 
example is afforded by them of the ultimate value 
to industry of results which were seemingly at 
first only of theoretical interest. It is possible 
and practicable to add to an aqueous alcohol a third 
liquid, such as benzene or, preferably, benzene 
with a little high-boiling petrol from a particular 
fraction, and drive off all the water as a ternary 
mixture, leaving dry or absolute alcohol behind 


| at the lower plates of the still. The ternary mixture, 
when condensed, separates into two layers, the 
aqueous being rejected after recovery of such 
alcohol as it retains and the benzene being returned 
to the circuit. The distillation plant for this pur¬ 
pose appears somewhat elaborate at first sight, but 
when once it has been tuned up it operates with 
great certainty and economy. Prior to its per¬ 
fection the strongest alcohol which could be 
obtained by distillation was of 96 per cent alcohol, 
and further dehydration could only be effected by 
meanB of anhydrous solids, an operation which 
was far too costly for the purpose in view. 

The necessity for dry alcohol to mix with petrol 
is occasioned by the fact that in presence of more 
than a minimum quantity of water the mixture 
separates into two layers, particularly below 
certain temperatures. The highest proportion of 
absolute alcohol that can be added without 
requiring carburettor or engine adjustment is 
15 per cent. This proportion actually gives a 
better fuel than with petrol alone, although the 
calorific value of alcohol is less than that of petrol. 
Ample practical tests in all countries have served 
to confirm the utility of alcohol as a motor fuel: 
it is common practice to use a proportion of it in 
racing cars in Great Britain. This is not the place 
to discuss the cost of absolute alcohol on the large 
scale, but there is no doubt that, suitably denatured 
and free from excise charges, it could be added 
to petrol bearing the present excise duty in 
Britain without materially increasing the cost, and 
the same applies elsewhere. 

Alcohol will mix in all proportions with benzole 
—the home produced spirit from our gas works 
and coke ovens: exhaustive, and on the whole 
satisfactory, tests were made by the London 
General Omnibus Company some years ago with 
such fuels. The use of mixtures containing alcohol, 
benzole, and a third component has been tried 
with some success. In Germany the latest attempt 
at a ‘home’ motor spirit is to use a mixture 
having the percentage composition of absolute 
alcohol, 10; synthetic methanol, 10, made from 
water gas; benzole, 10, from the coke ovens; 
petrol, 35, made by hydrogenation of coal oil; 
and imported petrol, 35, Of this mixture only 
one-third would be imported from foreign sources, 
the rest being the domestic product of German 
agriculture, the chemical and the coke oven 
industries. The outcome of the experiment with 
so complex a fuel will be watched with considerable 
interest. Previously German law had required a 
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minimum proportion of alcohol in all petrol used, 
which quantity had more or less equalled the 
capacity of the dehydrating plants a year ago. In 
Germany about two-thirds of the alcohol is made 
from potatoes, the rest coming from molasses, 
grain and paper pulp liquors. 

France was the first country to introduces 
legislation making the purchase of alcohol by the 
oil companies compulsory. The bulk of the 
alcohol is used by the Paris omnibuses in the form 
of a 60 : 50 mixture of alcohol and petrol, the 
engines being specially adjusted for the purpose: 
such a fuel does not lend itself for general use. 
In France at present the conditions are not 
too favourable for the extension of the absolute 
aloohol industry, owing to the high cost of the 
carbohydrate material and the location and sizo 
of the distilleries, but political influences might 
very readily change the whole position. 

In Sweden some 0 or 7 million gallons of alcohol 
are produced each year from the residues of the 
paper factories, all of which is sold in a 76 petrol: 
25 alcohol mixture. 

There is no need to enumerate what is being 
done in many other countries : in the British 
Empire, a mixture ‘SheUkol’ is marketed in 
Queensland. Enough has been said to indicate 
that, in those countries which have no petroleum 
supply, the study of domestic substitutes for it 
has become a major problem, both of economics 
and defence, and that in many countries national 
programmes are in hand to manufacture and 
dehydrate it in quantity. In those lands where 
carbohydrates can be grown cheaply and abund¬ 
antly, the advantages to be derived from the use 
of alcohol lie in a market for surplus agricultural 
products. In South Africa, for example, the poten¬ 
tialities of cheap alcohol production are very great. 

It is less than ten years since absolute alcohol 
was a laboratory rather than a commercial 
product. Its manufacture by the benzene-azeotropic 
process, for which the credit must be given to 
French enterprise, though the theory of the 
reaction was of English origin, has brought the 
world-wide utilisation of power alcohol definitely 
nearer now that the danger of the presenoe of 
water can be eliminated from the aloohol-petrol 
mixture. 

If we look at the subject of international trading 
from the broader point of view, we are faced with 
the fact that at the moment many of the latent 
developments of modem civilisation are in danger 
of becoming useless. Of what value is the highly 


I organised system of transporting materials from 
one country to another by land or by sea if trading 
be rendered impossible by laok of a medium of 
exchange ? Even if one country, rich in a par¬ 
ticular natural resource, is able and willing to 
supply the world, other countries are being forced 
to provide substitutes of their own, more or less 
adequate, never entirely justified from the point 
of view of world eoonomy. In the individual 
countries the resources of science are being used 
as never before to develop these alternatives. 
More than ever do we neod the help of science in 
planning the campaign of our activities, “the era 
of conscious and deliberate management”. Are 
we, for example, to buy less imported petrol ? Do 
we wish to encourage agriculture ? Such are 
among the questions to be answered. If the reply 
is in the affirmative, then a plan must be prepared 
to be operative over a period of years, such os 
has been operative for beet sugar ; a plan which 
can only be drawn by scientific experts in collabora¬ 
tion with the politicians, and can never be drafted 
by lawyers in the form of an Act of Parliament. 

These anxious times demand new remedies, 
amongst them perhaps a body scientific which is 
articulate, a council of science putting on record 
the ascertainable facts on the broad economic 
questions, acting as a planning department for the 
best utilisation of the materials and men of the 
nation. 


Intensive Natural History 
The Natural History of Wtoken Fen. Edited by 
Prof. J. Stanley Gardiner. Part 6. Pp. 489- 
652 + xii. (Cambridge ; Bowes and Bowes, 
1932.) 7 s. 6 d. net. 

HE name of Wicken Fon in Cambridgeshire has 
long been associated in the minds of field 
naturalists with the flora and fauna that was 
probably characteristic of the whole of the ‘Great 
Level’ prior to its drainage in the seventeenth 
century. 

Interesting to the botanist as the home of 
Liparis laeselii , Viola stagnina, Cladium mariscue, 
Lathyrus palustris and a number of other rare or 
local species, Wicken Fen has equal attractions for 
the zoologist as a locality for the very rare water 
beetle Hydrochus carinatus , the swallow-tail butter¬ 
fly and many other interesting animals. Unfor¬ 
tunately the changes, initiated by the artificial 
drainage of the past, still oontinue and no leas 
than six of the Lepidoptera formerly characteristic 
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of Wicken, including the large copper (Ocneria 
dispar ) and a moth, Lcelia ccenosa , are no longer 
to bo found there. So too with the flora, Senecio 
paludosus and Typha minima would both appear 
to have become extinct. Such changes in the past 
suggest an especial suitability in this area as the 
subject of intensive study, particularly with regard 
to the fluctuations in frequency, which plants and 
animals alike exhibit, and respecting the under¬ 
lying causal factors of which we are so ignorant. 
These fluctuations are well illustrated at Wicken 
by the moth Hydrumiena sayittata which has 
twice, within recent years, been apparently so 
scarce that, it was feared to be on the verge of 
extinction. 

This volume illustrates the great value of 
intensive study of a limited area, a value which 
will be enhanced in the future as the study of the 
plant and animal ecology of the area progress 
side by side. It is an outcome of such intensive 
work in a single locality that Wicken Fen has 
yielded lour spiders which, so far as is known, are 
endemic, and two or three more which are known 
only from this locality in Britain. Nineteen 
ichneumon flies arc here recorded by G. L. R. 
Hancock from Wicken as the first British records 
and the earthworm, AUobophora ice riorum > de¬ 
scribed by Miss Bickford is another species new 
to science. It is indeed not too much to say that 
if the same amount of money, time and energy 
had been devoted in the past to intensive studies 
at home that has been spent on foreign expeditions, 
the yield to science would probably have been far 
greater. 

It is not merely hi the addition of new species, 
however interesting, that the value of intensive 
studies lies but also in the many fundamental 
problems upon which light is shed. It is true that 
the preliminary results, presented here in the fifty- 
six articles by a number of different authors, show 
little evidence of co-ordinated effort between the 
various branches, but such correlation will doubt¬ 
less develop as the work proceeds, when such 
relations us may exist between the distribution of 
the animal population and the phases of the 
plant succession with their respective partial 
habitats, may be brought to light. In the mean¬ 
time, these pages contain a large amount of 
information on the most diverse topics from the 
soil Protozoa and Collembola to the fossil verte¬ 
brates, the history of the drainage of the ‘Great 
Level’ and a comparison of the Fen of to-day 
with that of fifty years ago. These cannot fail to 


interest the biologist whatever may be his special 
field of interest. 

The late Prof. Yapp laid a valuable foundation 
for future work in his account of the structure of 
fen vegetation from the static point of view, 
whilst Godwin and Tansley here develop the 
dynamic aspect as presented in the fen successions 
of which, in addition to the familiar primary 
succession passing from reed-swamp through 
‘carr 1 to deciduous woodland, there are recognised 
several ‘deflected 1 successions consequent upon 
the interference of man. Data respecting the 
changes in level of the soil water show that the 
water table is slightly convex in winter and 
in summer concave owing to the high rate of 
transpiration, whilst the normally alkaline 
soil water contains only a small amount of dis¬ 
solved oxygen and a high content of carbon 
dioxide. 

To the concept of fen land renditions thus 
established future work ran be related. Most of 
tho work so far accomplished has aimed at the 
by no moans easy task of list ing the species of the 
area and, where possible, obtaining some measure 
of thoir relative and absolute abundance. Of 
vascular plants, Wicken provides less than two 
hundred species ; but the magnitude of tho work 
involved in a more qualitative list of the insect 
fauna can be realised from the fact that the 
Staphylinidoe alone comprise nearly two hundred 
and seventy species. 

A perusal of these pages cannot fail to make tho 
reader feel a debt of gratitude to those responsible 
for obtaining this area for the National Trust and 
to Prof. Stanley Gardiner for having initiated its 
intensive study on modern lines. 

E. J. Salisbury, 

Oceanography 

Bulletin of the National Research Council. No. 85 : 
Physics of the Earth — 5: Oceanography. Pre¬ 
pared under the auspices of the Subsidiary 
Committee on Oceanography. Pp. v + 581. 
(Washington, D.C.; National Academy of 
Sciences, 1932.) 5 dollars. 

UMMARIES in any branch of scienoe are 
always of value to the specialist and general 
reader alike. In oceanography, where so much of 
the work is of a highly technical nature, the need 
is great for a practical textbook giving not only a 
general survey of this vast and varied field, but 
also assisting towards a better knowledge of the 
newer and more specialised sections of research. 
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We think the present volume adequately fulfils 
such a function. 

The work is a composite effort by a number of 
separate authors, each ohapter being contributed 
by a specialist. The result is, in most cases, a lucid 
and up-to-date account of each particular theme, 
such as would be difficult or impossible for anyone 
but a specialist to produce. In nearly every case, a 
satisfactory bibliography is included. The chap¬ 
ters are of varying merit, strikingly dissimilar in 
method of treatment and style; at least one 
section has been expanded unnecessarily and 
occasionally considerable repetition occurs. All 
these are the obvious and more or less inevitable 
results of the composite method of production. 

In the first section of the book, Littlehales gives 
a concise and lucid summary of the present state 
of our knowledge of the configuration of the ocean 
bottom and includes definitions of the terms 
used in its description. Then Collet classifies 
bottom deposits from physical, chemical and 
biological points of view, but it is to be regretted 
that he does not add a bibliography. 

“Properties of Sea Water" is the next section 
and in our opinion the best. Here Prof. Thomas 
G. Thompson deals with the physical properties in 
detail, and in association with Robinson provides 
an admirable troatise on “The Chemistry of the 
Sea”. Some space is devoted to descriptions of the 
more usual types of water samplers, the rest to a 
discussion of the substances found in ocean water, 
even those present in minute traces. The accounts 
of carbon dioxide equilibrium and of the physical 
chemistry of ooeanic salt deposition (Igelsrud) are 
of great interest. 

In the “Movements of the Sea” are considered 
waves, tides and currents, dynamic ooeanography, 
ooean circulation and ioe in the sea. With perhaps 
the exception of “Dynamic Oceanography”, the 
.subjects are treated on orthodox lines. The next 
section, devoted to oceanographical instruments 
and methods, is largely confined to a consideration 
of the apparatus used on the last cruise of the 
Carnegie . The most interesting portion is the short 
chapter by Iselin on bottom samplers. Unfortu¬ 
nately, no consideration is given to biological 
equipment as such. 

The book concludes with a consideration of the 
“Interrelations of Ooeanography” under the 
separate heads of meteorology (C, F. Brooks), 
biology (A. G. Huntsman) and geology (C. 
Schuchert). While quite interesting, some portions 
at least could have been shortened with profit. 


The volume covers a large field in an astonish¬ 
ingly efficient manner ; and while full of technical 
and highly specialised information, should provide 
interesting reading even for those with but a 
casual interest in this branch of soience. 

E. F. T. 

Tribes of the Southern Sudan 

Pagan Tribe# of the Nilotic Sudan, By Prof. C. G. 
Seligman and Brenda Z. Seligman. (The 
Ethnology of Africa, edited by J. H. Driberg 
and Dr. I. Schapera.) Pp. xxiv -f 565 + 61 
plates. (London ; George Routledge and Sons, 
Ltd., 1932.) 42*. net. 

HIS book is the second to be published in a 
series of works on the ethnology of Africa 
edited by Mr. J. H. Driberg and Dr. 1. Schapera. 
In his introduction to the book, Sir Harold Mac- 
Michoel, Civil Secretary to the Sudan Government, 
points out that though a good deal has been written 
at one time or another concerning various tribes 
inhabiting the southern Sudan, the information 
lias been somewhat fragmentary and not always 
reliable ; and accordingly Prof, and Mrs. Seligman’8 
work being, as it is, a general conspectus of the 
people, their traditions, their culture and ways of 
thought, cannot fail to be of great practical value 
to their fellow workers and to the administration 
of the Sudan. 

Much of the introduction might be quoted to 
show the value of anthropological research as 
applied to the business of administration, and an 
authoritative statement, coming as it does from 
so able and distinguished a public servant as Sir 
Harold MacMichael, is all the more welcome. The 
Sudan Government has always taken interest in 
and given help in a practical way to ethnological 
investigation, an example which our Colonial 
Office has been slow to imitate, and whien might 
have saved some blundering. 

When working with so many different tribes, 
the question of an orthography must always 
present difficulties, and the authors are much to 
be congratulated on having worked out a suitable 
compromise, though I should have preferred to 
have seen Lugbware modernised further to its 
recognised form Lugbwara. 

I like the schema of Nilotio and Nilo-Hamitic 
migration on p. 19, and think it will he more 
generally acoepted than some which have been 
published ; though at the same time, I should 
prefer to reserve judgment on the placing of the 
Lendu in the same group with the Lugbwara 
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(p. 463); there may be affinities in language, but 
physically they seemed to me to be of a different 
race altogether. 

I was interested to see the account given by 
Mr. R. Gunnia of Olia’s rain-stones (p. 131), 
beoause I was present when this took place, but 
I do not remember the incident of the breaking 
of the mud floor ; the impression I hold was that 
the stones were in a pot buried in the floor, the 
top of the pot being flush with the floor. The 
stones were similar to those T had seen at Shindiro. 
Olia was somewhat of a puzzle ; he reckoned him¬ 
self as being pure Acholi, but he had some bits of 
things which he said had been given to his ancestors 
when they had visited the Mukama of Bunyoro ; 
ho had these rain-stones, and he lived next the 
Madi. I have always understood that the Madi 
crossed the Nile below Nimule about sixty years 
ago, after a famine, and lived on land formerly in 
occupation of the Acholi. At Atiak some inter¬ 
marriage had taken place, and Olia’s followers 
were not all pure Acholi, and had indeed adopted 
some Madi customs. 

Kow one of the most interesting points brought 
out by Rogers in his account of the Madi rain- 
stones (Man, 27, f>8 ; 1927) is the number of chiefs 
who hod these stones, twenty-two in a population 
of about eight thousand adult males, which looks 
very much as if each territorial chief tried to 
obtain the ascendency over his fellows by becom¬ 
ing a rain chief, for that area is subject to periodical 
food shortages. Is it not possible that Olia’s 
forbears took a similar course, for his country is 
also in a dry zone ? This is only speculation, 


founded on impressions rather than facts, because 
one has to remember that the southern Acholi do 
not ordinarily have rain-makers. That the Acholi 
of the southern Sudan also have rain-makers seems 
to me only to show what we know to be true, that 
they are of mixed origin. The point now is to 
determine how long it is since the chief of Atiak 
set himself up to be a rain-chief, or, alternatively, 
is he of such pure Acholi stock as he is usually 
represented to be ? 

The authors have been set an almost impossible 
task, that of bringing within the covers of a single 
book an account of all the tribes of the southern 
Sudan, tribes of widely different cultures, and 
some about whom we know very little. It is 
apparent also that they have found considerable 
difficulty in reconciling observations made by 
different investigators. That they have succeeded 
as well as they have done is a matter of great 
credit to them, and one feels that though there 
must of necessity be gaps in the picture they 
have drawn of the life of any one particular 
tribe, such gaps may be filled in by the 
administrator or missionary who is working in 
that tribe from knowledge gained in his own 
experience. 

The book is well illustrated, and though one 
may grumble at the price, one cannot get away 
from the fact that here there is, in convenient form, 
all that is now known on certain aspects of native 
life in the southern Sudan, and the very incom¬ 
pleteness of our knowledge may stimulate others 
to investigate and publish matter which will give 
us the full story. E. B. Haddon. 


Short Reviews 


Festivals and Songs of Ancient China. By Prof. 
Marcel Granot. Translated from the French by 
Dr. E. D. Edwards. (The Broadway Oriental 
Library.) Pp. ix -f 281. (London: George 
Routledge and Sons, Ltd., 1932.) 18s. net. 
The English version of Prof, Granet’s study and 
interpretation of certain odes of the Chinese 
classic, the “Shih Cbing”, is addressed to a wider 
public than the sinologue and differs from the 
French edition in the omission of the original 
texts and the Chinese characters in the notes. 
Scholars may regret it; but if, as the translator 
hints, this has made possible the production of 
Prof. Granet’s remarkably penetrating analysis of 
the poems in a form more accessible than that of 
the original edition, it is a gain rather than a loss. 

For the benefit of those who have not had the 
advantage of knowing the work in its original 
form, it may be said that the author takes certain 


of the love poems of the “Book of Odes” and, 
setting aside the symbolic and archaeological inter¬ 
pretations of the Chinese commentators, regards 
them as survivals of what were once genuine 
expressions of an emotion. Analysing them from 
this point of view, he infers that they are parts of 
a forgotten socio-religious seasonal ritual of a 
primitive rustic organism—a village festival which 
served to reaffirm the social bond by affording an 
opportunity for the meeting of family or local 
groups and of members of the two sexes, isolated 
at other times of the year. These songs were, he 
holds, the material of an antiphonal contest 
between the sexes which culminated in betrothal 
and marriage. Prof. Granet quotes extracts from 
the records of travellers in the Far East which 
lend support to this original view. 

Needless to say, nothing of this appears in the 
Chinese commentaries. Their interpretations, 
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however, which are given, are not without signi¬ 
ficance, in spite of their divergence from 
Prof. Granet’s purpose. As an example of Chinese 
literary canons and symbolism they illuminate 
the psychology of a remarkable literary tradition. 

Bauxite and Aluminous Laterite: a Treatise dis¬ 
cussing in Detail the Origin, Constitution, known 
Occurrences and Commercial Uses of Bauxite . By 
Dr. Cyril S. Fox. Second edition, partly 
rewritten and enlarged. Pp. xxxi-f-312. (Lon¬ 
don : Crosby Lockwood and Son, 1932.) 30-s. net. 

In the interval sinco the publication of the first 
edition of Dr. Fox's book (noticed in Nature, 
120, 800 ; 1927), a feature of the bauxite industry 
has been the increased production from southern 
Europe, in particular from Hungary and Yugoslavia. 
Most of the new matter in the second edition 
results from a visit by tlio author, in company 
with local geologists and mining onginoers, to 
the deposits of Austria, Hungary, Italy and Yugo¬ 
slavia. The exact mode of origin of the important 
European deposits has always boon a matter of 
some uncertainty, and linguistic difficulties have 
tended to hamper British geologists in the study 
of the literature of these deposits. Now information 
on this subject is therefore welcome. 

The author’s observations, and those of local 
geologists, have led him to put forward the 
view that the so-called Mediterranean or terra 
rossa typo of bauxite is not a residual deposit, but 
a true sediment, laid down in water. He still 
thinks it very probable, however, that both true 
terra rossa and the bauxite of the limestone regions 
of southern Europe are derived from a common 
origin—the impurities of the limestones. 

The new matter is incorporated in an intro¬ 
duction and a supplementary chapter. An import¬ 
ant omission from the bibliography, which has not 
been brought up to date, is de Lapparent’s recent 
memoir, “Les Bauxites de la France m^ridionale.” 
{Mim. de la Carte g6ol. de la France , 1930.) Statis¬ 
tical information, which can be obtained from 
current government publications, is omit tod from 
this edition. Otherwise the book is little changed. 

V. A, E. 

Proverbes et maximes Peuls el Toucouleurs traduits, 
ezpliqufa et annotAs . Par Henri Gaden. (Uni¬ 
versity de Paris: Travaux et m4moires de 
Plnstitut d’Ethnologie, Tome 10.) Pp. xxxiii-f 
368. (Paris: Institut d’Ethnologie, 1931.) 
56.25 francs. 

M. Henri Gad bn’s collection of proverbs comes 
mainly, but not exclusively, from people* en¬ 
countered at St. Louis in French West Africa. 
The author has classified them under various 
headings, suoh as personal relations and the family, 
authority, good and evil, courage and intelligence, 
goodwill and avarioe, life in general, practical 
wisdom, respect for tradition and the like. He 
has wisely added explanations and annotations 
freely; for many of the proverbs belong to the 


I category specifically recognised by the people them¬ 
selves, in which by allusion the meaning is shown to 
be quite other than that conveyed ostensibly by the 
words employed. Another and frequently recurring 
type belongs to the class which conveys a moral. 
Allusions to magical belief are common and can 
usually be shown to lie behind the proverbs which 
express distrust or dislike of neighbours. The 
occurrence of a succession of premature deaths 
among children or live stock in a house, for 
example, will be attributed to the proximity of a 
sorcerer as a neighbour, who, by the force of his 
nature, is compelled to seize upon the bdlu, the 
‘shadow’ or ‘image’ of his victim, especially when 
it leaves the body during sloop. 

M. Gaden prefaces his collection by an intro¬ 
duction dealing with language and vocabulary, 
and has added a very full and useful index of all 
the vernacular key words which occur in the 
proverbs. 

Electricity and Magnetism, for Beginners. By W. C. 
Badeoek and Dr. E. J. Holm yard. (Dent’s 
Modern Science Series.) Pp. viii f 199 -f 8 plates. 
(London and Toronto : J. M. Dent and Sons, 
Ltd., 1931.) 2s. fid. 

This is a very welcome addition to the growing 
numlier of books written in what we may venture 
to call the good modern style ; that is, not just a 
descriptive catalogue of marvels, or a collection of 
things to do made to appear of educative value 
by the free use of all the latest terms, though the 
background essential to their understanding is 
entirely lack big ; but a really clear survey of the 
subject bringing out the fundamental principles, 
without a comprehension of which no real progress 
can be made, and written in an easy conversational 
mode, interesting historical references and prac¬ 
tical applications falling naturally into place in 
the coherent story. 

There is, however, we suggest, one very real 
danger in this sort of thing, particularly when 
done as well as it is in the present case : the book 
is not, indeed as the authors say, could not be, 
mathematical ; but so comprehensive is its range 
and so lucid the qualitative explanation of the 
varied phenomena dealt with, that when the time 
comes for the more complete quantitative treat¬ 
ment the pupil may find the ‘gilt all off the ginger¬ 
bread’, and his interest suffer accordingly. 

Elastic Energy Theory . By Prof. J. A. van den 
Broek. Pp. x + 260. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1931.) 22s. 6 d, net. 

Various methods are at hand for the analysis of 
statioally indeterminate structures. The author, 
feeling that the elastic energy theory is inade- 
uately treated in British or American textbooks 
ealing with strength of materials, has developed 
the theory systematically and has applied it to a 
wide range of redundant frames and beams. 

A. F. 
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The Scientific Work of Joseph Priestley 

By Prof. J. R. Partington, m.b.e. 


P RIESTLEY’S most important scientific work saltpetre and coal, were heated in a gun barrel, 

was the result of a further development of or when sulphuric and nitric acids acted on 

the experimental technique available in his day metals. Hales measured these airH and then 

for the manipulation of gases. This led him to apparently threw them away without examining 

the discovery of a number of new gases, and the their chemical properties, regarding them all as 

creation of a special branch of chemistry called modified air. His severely quantitative technique 

in the older books “Pneumatic Chemistry”. The seems to have been influenced by the writings of 

ascertained facts enabled Lavoisier to make such Newton who, as Pries thy says, “as he had very 

changes in the theory of chemistry that he may little knowledge of air, so he had few doubts 

fairly be called the founder of the science as we concerning it”. Cavendish in 1766 collected fixed 

know it to-day. air (carbon dioxide), discovered by B!sck in 1754, 

The existence of gases with characteristic over water and mercury, and carefully investi- 

properties was known before Priestley’s time. Van gated its properties, as well as those of inflammable 

Helmont, about 1620, had recognised the existence air (hydrogen), discovered by Boyle. He used 

of at least two gases different from air, gas drying tubes and determined the densities and the 

sylvestre (carbon dioxide) and gas pingue (hydrogen solubilities of the gases in water and alcohol. The 



first use of mercury for collecting soluble 
gases is incorrectly attributed by Kopp 
to Priestley. 

Cavendish’s pneumatic trough had 
no shelf, a fitting introduced in a 
crud e form by Willi am Brown r igg, 
of Whitehaven, whose paper appeared 
in 1705, a 1though it had been com- 
municated to the Royal Society twenty- 
four years previously and was known 
to Hales and probably to Cavendish. 
Scheele, who used very simple apparatus 
and collected the gases in bladders 
(as did Cavendish) as well as jars, carried 
out his investigations from 1770 to 
1772 (or 1773), but the work was not 
published until 1777, so that Priest¬ 
ley's discovery of oxygen in 1774 was 
made independently of Schooled work. 

Priestley’s researches on gases were 
initiated by a chance event. In 1768 
he lived at Leeds near what he calls 
a public brewery, and began to make 


or hydrocarbons), and had invented the name gas, 
derived from chaos, which Priestley did not use. 
Van Helmont did not succeed in collecting gases ; 
when the materials generating a gas, a process 
previously called “intestine fermentation”, were 
sealed up in a glass vessel, the latter was “filled 
with plentiful exhalation (yet an invisible one) and 
however it may be feigned to be stronger than 
iron, yet it straightway dangerously leapeth 
asunder into broken pieces”. 

Hydrogen was first collected from iron nails and 
dilute acid in an inverted bottle by Boyle : “the 
cavity of the glass was possessed by the air, since 
by its spring it was able to hinder the liquor from 
regaining its former place”. Boyle also showed 
that hydrogen was combustible and would not bum 
without air. A little further progress in the 
manipulation of gases was made by Mayow (1074), 
and Stephen Hales (“Vegetable Staticks”, 1727) 
collected over water in an inverted globe the “air” 
given off when all kinds of substances, such as 


experiments on the fixed air, “of which there 
is always a large body ready formed, upon the 
surface of the fermenting liquor”. He showed that 
it could be absorbed by water to make an artificial 
Pyrmont wateT, and devised an apparatus for 
producing it from chalk and oil of vitriol, his 
supply at the brewery having been cut short by 
an unfortunate experiment in which a vat of beer 
was spoiled. He thought the reason for the 
turbidity produced in lime water by air in which 
a candle had burnt out was that “flame disposes 
the common air to deposit the fixed air it contains”, 
an inability to furnish a correct explanation for 
a good experiment which is typical of his work 
from first to last. 

Priestley took as his guide in chemical experi¬ 
ments a theory which he found exclusively pro¬ 
fessed by the chemists of his day, that reversion 
to the conceptions of Plato and Aristotle called 
the theory of phlogiston. He has been reproached 
for his use of this theory, but clearly unjustly, 
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since the theory was as inextricably entangled 
in' the scientific thought of the eighteenth 
century as that of the ether a century later or 
the electron to-day. Macquer, writing in 1778, 
refers to it as “the surest guide we can take in 
Chemical experiments'’ ; Fourcroy continued to 
teach it until 1786-87 and Berthollet until 1786. 
Cavendish, ft man of the highest intellectual 
capacity, believed in it, so far as we know, until 
his death in 1810, and Priestley still defended it 
in his last work, “The Doctrine of Phlogiston 
Established”, in 1800 and 1803. It persisted in 
Germany after this. It is too much to expect a 
Laocoon to throw oil such coils ; a Hercules such 
as Lavoisier was necessary. 

The researches on gases carried out by Priestley 
are collected in six volumes of “Experiments and 
Observations on Different Kinds of Air” (1774-86 ; 
abridged in three volumes, 1790; a modem 
abridgement in one volume for the use of students 
is much to be desired). Its title is correct, and the 
work itself reveals clearly the progress 
made by the mind and hands of the 
great experimenter. The results are 
given in the order in which they were 
found, as in Faraday’s publications, 
and the apparent lack of order, 
system atisation an d oondensati on, 
whioh intrudes on the attention of a 
hurried reader, is responsible for the 
incorrect judgment of the historians 
of chemistry, that Priestley was a 
hasty and careless worker. 11 e 
certainly left too many experiments 
unfinished and failed to follow up 
many interesting rosults. His range 
of tests was too restricted, a lighted 
candle and a living mouse being his 
favourite ‘reagents ’. 

Priestley’s apparatus was simple, 
being, as he says, “nothing more 
than the apparatus of Dr. Hales, 

I)r. Brownrigg and Mr. Cavendish, 
diversified and made a little more 
simple”. He worked in the midst of his family 
and Fig. 1 shows his laboratory. A sub¬ 
stance is being heated in a gun barrel in the 
fire, the evolved gas being collected in a 
suspended pneumatic trough over mercury. A 
substance in the tube 8 c is heated by a candle 
and the gas, after passing through a trap d to 
separate any liquid carried over, is collected over 
mercury in 8 6. In 10, a gas evolved in the bottle c 
is collected over water, passing through a bladder 
on the way so as to allow of the bottle being 
agitated, rubber tubing being then unknown. 
Some apparatus is shown on the chart at the 
back, and 19 is a piece of apparatus for passing 
electric sparks through a gas, as used by Cavendish. 

The pneumatic trough, which is in its modem 
form, and auxiliary apparatus, are shown' in 
Fig* 2. The trough, which is provided with a 
fixed shelf, contains water. The jars c, / and d 
stand on tike shelf 66, the jar c receiving gas from 


the bottle e fitted with a bent glass delivery tube. 
In the inverted glass d is a mouse, these animals 
being kept in the arrangement 3. The jar f con¬ 
tains a cup supported on a wire stand, also shown 
in 6 ; in the cup a substance may be exposed to 
the gas and if necessary heated by a burning 
glass. A plant is shown growing in the gas jar 2, 
and other small pieces of apparatus may be seen. 
The mice used were kept on “a shelf over the 
kitchen fireplace where, as is usual in Yorkshire, 
the fire never goes out”. They live, he found, 
entirely without water and when passed through 
water “they require and will boar a very con¬ 
siderable degree of heat to warm and dry them”. 

With such apparatus Priestley investigated the 
properties of fixed air and inflammable air, dis¬ 
covered three gaseous oxides of nitrogen, ammonia 
gas (alkaline air), hydrogen chloride (acid air), sul¬ 
phur dioxide (vitriolic acid air) and silicon fluoride 
(fluor acid air). The experiments on the oxides of 
nitrogen are particularly detailed and interesting. 


The discovery of oxygen on August 1, 1774, in 
the house of his patron, Lord Shelburne, falls 
somewhat apart from the rest of Priestley’s 
investigations on gases. It was rather a chance 
discovery, the result of an experiment performed 
without definite purpose, as though “more is owing 
to what we call chance, that is, philosophically 
speaking, to the observation of events arising from 
unknown causes, than to any proper design or 
preconoeived theory in this business”. Among 
other materials heated in small tubes over mercury 
by means of a large burning glass was red precipi¬ 
tate of mercury, from which a gas was evolved 
in which a candle “burned with a remarkably 
vigorous flame ... I was utterly at a loss how 
to account for it”. After the candle came the 
mouse, and after the mouse Priestley himself. He 
found that the new air was respirable : “who can 
tell but that, in time, this pure air may become a 
fashionable article of luxury. Hitherto only two 



FW. 2. Pneumatic trough and other apparatus. From "iixperlmmit* and 
Observations oil Different Kinds of Air". 
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it”. He suggested the use of oxygen in oases^ol 
pneumonia, and in the production of high tem¬ 
peratures. 

Priestley believed in rapid publication, as did 
Faraday ; “a person who means to serve the 
cause of science effectually, must hazard his own 
reputation so far as to risk mistakes in things of 
less moment”, and all his results were available 
without delay to others, who could make better 
use of them than he could himself. 

In August 1771 Priestley had found that 
vegetation, such as growing mint, spinach and 
groundsel, restores air vitiated by burning candles 
or by the breathing of animals : “the injury which 
is continually done to tho atmosphere by the 
respiration of such a large number of animals . . . 
is, in part at least, repaired by the vegetable 
creation”. In 1778 he found that water plants 
growing in water containing fixed air evolve 
oxygen. The part played by light in the process 
of photosynthesis, although known to Priestley, 
was more fully worked out by Ingen-Houss in 
1779. 

Another “random experiment”, made in 1781, 
in which moisture was found to result from the 
explosion of a mixture of common air and inflam¬ 
mable air, led to Cavendish's research on the forma¬ 
tion of water from hydrogen and oxygen. In 
Priestley’s own extension of this work, considerable 
confusion and error resulted from his neglect to 
distinguish clearly between hydrogen and other 
combustible gases, such as carbon monoxide and 
hydrocarbons. This confusion remained until 
about 1800, when Cruickshank, of Woolwich, 
cleared up the matter. 

Neither Priestley nor Cavendish was able to 
draw correct conclusions from his experiments. 
This was reserved for Lavoisier, “a great architect, 
who laboured little in the quarry ’ 1 in the 
obscurity of which tho two experimenters worked. 
Priestley never professed to be a chemist, and in 
the full sense of the word never was. His range 
of knowledge was too restricted, and he was thuB 
incapable of appreciating the correct interpretations 
of his experiments when they were clearly placed 
before him. 

Priestley's mind was powerful and broad : he 
was a good classical, oriental and modem linguist, 
who was able to argue points of theology with 
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more orthodox divined with the scriptures ih the 
original languages. He also had read extensively 
in philosophy and theology, and became involved 
in politics. His days beoame more and more 
occupied with these pursuits and he was the 
object of a growing animosity which finally 
hounded him from England to America, where he 
died. Although his experimental work imposed 
itself with unescapeable mastery on contemporary 
science, his theoretical contributions were neg¬ 
ligible. Careful scientific thought does not flourish 
in such an environment. 

No adequate account of Priestley’s work in 
physios seems to be available. He published in 
1707 a “History of Electricity”, a subject which 
he calls'his “favourite amusement”. The experi¬ 
ments in electricity were begun at Nantwich and 
the book written in Warrington, with the en¬ 
couragement of Benjamin Franklin. It contains 
an excellent account of early work in electricity 
and some new experiments, as well as the argu¬ 
ment that electric forces obey an inverse square 
law because of the absence of charge inside a 
hollow conductor. In two papers published in 
1709, “On the Lateral Force of Electric Ex¬ 
plosions”, he showed that a discharge from a 
Leyden jar when sent through a circuit composed 
of a metal chain with the ends brought together 
so as to form a small air gap, would in part jump 
the air gap of high resistance rather than pass 
through the metallic loop. In 1772 appeared two 
volumes on “The History and Present State of 
Discoveries Relating to Vision, Light and Colours”, 
which were not so well received as the history of 
electricity. 

“Human happiness”, Priestley tells us in a 
characteristically discursive preface to the “History 
of Electricity”, “depends chiefly upon having some 
object to pursue, and upon the vigour with which 
our faculties are exerted in the pursuit”. He was 
happy in having Beveral objects for the exorcise of 
his vigorous and original mind. In science he was 
a great explorer, opening out in his rapid and 
fortunate survey a great number of sites, the rich 
treasures of which he left to others, equipped with 
greater patience and knowledge, to remove, 
arrange, classify and interpret. Such a pioneer 
fills a place in the annals of human achievement, 
and such a one was Joseph Priestley, the bicen¬ 
tenary of whose birth we now gratefully remember. 


NAT0RE 


Priestley s Associations with London 


By H. G 

J OSEPH PRIESTLEY knew London well. 

Although he officiated for several years as 
a Dissenting minister at Nantwich and at .Leeds, 
before coming to reside in London as Lord 
Shelburne’s librarian, yet be generally managed 
to spend a month every year in the metropolis. 
His friendship with men like Benjamin Franklin, 
Dr. Riohard Prioe, John Canton and Andrew 
Kippis encouraged him, while still a provincial 


Wavlino 

pastor, to study natural philosophy earnestly. He 
speaks of the happy hours spent in their company 
at the London Coffee House on Ludgate Hill, the 
back premises of which abutted on to the Old 
Sessions House in Newgate. Over their cups, these 
philosophical enthusiasts discussed topical ques* 
tions and laid plans for prospective publications. 

A few yards higher up Ludgate Hill jjn St, Paul’s 
ohurchy&rd, lived Joseph Johnson, the bookseller 
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who acted a* Priestley's literary and commercial 
agent. Priestley's correspondence was often 
directed to Johnson, at whose house the itinerant 
cleric also occasionally lodged. Another business 
acquaintance on whom he called was Edward 
Naime, a mathematical instrument maker to the 
Royal Exchange, who lived at 20 Comhill. 
Naime supplied electrical machines and air-pumps 
to Priestley, who, in one of his letters, directs 
attention to the fact that the recently imported 
commodity, caoutchouc, oould be purchased at 
this establishment. 

Priestley must have been very familiar with the 
road from the Royal Exchange to Westminster. 
At 36 Graven Street, Strand, where Benjamin 
Franklin lodged—a tablet on the house com¬ 
memorates the fact—Priestley was a frequent 
caller, sometimes dining with the distinguished 
Amerioan, who, liko himself, was a member of the 
congregation assembling at the Essex House 
Chapel, Essex Street, just opposite the Courts of 
Justioe. Sometimes he preached at this church, 
giving a rest to his great personal friend, the Rev. 
Theophilus Lindsey, the officiating minister. A 
little to the east of the Law Courts is Chancery 
Lane, connecting the Strand with Holbom, and 
in this latter thoroughfare, at Featherstone Build¬ 
ings, Priestley, as Lindsey’s guest, was always 
persona grata. These buildings, which are to the 
west of Chancery Lane and on the north side of 
Holbom, are famous also as the temporary home 
of Sir Walter Bosant, when he was a student at 
King’s College, and at the corner house Sheridan 
and Miss Linley first set up housekeeping after 
their elopement from Bath. Another of Priestley’s 
clerical friends was Dr. Andrew Kippis, the 
biographer of John Canton, the Spitalfields school¬ 
master, and likewise of Sir John Pringle, P.R.S. 

As a preacher with a slight stammer, Priestley 
would not be at his best as a rhetorician, but in 
the library or round the festive board, what 
eruditional entertainments he must have given. 


Can there be any doubt of the many cordial 
invitations he received when he came to London 
on his annual trip ? Sometimes he stayed with 
Kippis in Whitcomb Street, parallel to the Hay- 
market, at other times with Dr. Price, who resided 
at Newington Green. It was this latter Non¬ 
conformist, who delivered a discourse on civil 
liberty at his chapel in the Old Jewry, Cheapside, 
which roused the ire of Edmund Burke to white 
heat. In the same plaoe of worship, Priestley 
performed the mournful duty of preaching his 
friend’s funeral sermon. 

Having given some space to Priestley’s devo¬ 
tional labours, it remains to mention those deal¬ 
ing with his scientific occupations. In 1773, he 
oame to London as librarian and companion to 
Lord Shelburne, whoso town residence, Lans- 
downe House, Berkeley Square, has recently been 
demolished. This post was ideally congenial to a 
man of Priestley’s temperament and ability. The 
duties of his office were slight. In apartments 
reserved exclusively for him, he worked without 
let or hindrance. Distinguished foreigners paid 
visits to his laboratory and now and then William 
Pitt called on him to keep in touch with his latest 
experiments. At Lansdowne House on August 1, 
1774, Priestley discovered oxygen, an event that 
will always be associated with his name. 

After he left the service of Lord Shelburne, 
Priestley settled in Birmingham until a riotous 
rabble fired his house and chapel and caused him 
once again to seek safety among metropolitan 
sympathisers. Shortly after his flight to London, 
he was appointed to succeed Richard Price at 
the Gravel-pit Meeting House near Mare Street, 
Hackney. At this place of worship, he delivered 
his farewell sermon before sailing for America. 
His very last Sunday, however, was spent at the 
chapel in Essex Street, his friends “Sorrowing 
most of all at the words which he spake, that 
they would see his face no more”. Next day he 
departed by river for Gravesend. 


The Recent Japanese Earthquake 


By Dr. 

O NE of the greatest earthquakes of the present 
century—a century that includes the Kansu 
earthquake of 1920 and the K wan to earthquake 
of 1923—occurred off the east coast of Japan at 
about 5.31 p.m. on March 2, G.M.T. (or March 3, 
*2.31 a.m., Japanese time). The centre, as deter¬ 
mined from the Kew record, lay in about lat. 40° N., 
long. 144$° E. This point is 140 miles fromJJie 
north-east coast of Japan, near the foot of "the 
western slope of the TuBcaroora Deep, the depth 
of water in this region being 4,000 fathoms or 
about 4} miles. It is, as Prof. Milne pointed out 
many years ago, the seat of some of the most 
violent of all Japanese earthquakes. Among them 
may! be included those of the years 1563,1650 and 
1896, and perhaps that of 1668. 


!. Davison 

This oentro is so distant from land that the 
destructive effects of the actual shock are not as 
a rule important. The recent earthquake was, 
however, of such strength that pictures were dis¬ 
lodged and ornaments thrown down within a 
district 235 miles in length from Morioka to 
Maebashi. It was strongest along the 54 miles of 
coast between Fudai and Kamaishi. As usual in 
great earthquakes, the shock was of considerable 
duration. At the observatory of Aomori, it was 
sensible for eight minutes, the greatest horizontal 
movement roistered there being 87 mm. or about 
3£ in. At Tokyo, where it did not even shake 
down plaster or stop docks, it was felt for four 
minutes. 

Though much damage was caused by the 
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earthquake and subsequent fires, the sea-waves 
were responsible for the greater part. In the Iwaki 
prefecture, that immediately to the west of the 
epioentre, the sea-waves advanoed in the form of 
a wall of water from four to seven feet in height, 
that swept away villages along the coast and 
wreoked several small towns. At Kamaishi, the 
sea-wall was broken down by the waves and 
1,500 houses were destroyed. 

The loss of life and the injury to property were 
considerable. According to official figures issued 
on March 5, 1,560 persons were killed, 956 are 
missing and 354 wounded; while 2,878 houses 
were washed away, 1,458 were thrown down, and 
211 burned. 

One of the most notable predecessors of the 
recent earthquake was that which occurred on 
June 15, 1896, and is known as the Sanriku earth¬ 
quake. According to Omori and Hirata (J. Coll. 
Sci., Tokyo Imp . Univ.> vol. 11, pp. 161-195 ; 
1899), its epioentre lay in lat. 39° N,, long. 144£° E., 
or some miles to the south of that of the recent 
earthquake. 

In Japan, as elsewhere, great earthquakes 
Seldom visit the same region, except at long 
intervals of time. The centres of successive earth¬ 
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quakes belonging to the same seismic zone are 
rather displaced some or many miles—in this case 
perhaps sixty miles—along that zone. On land, 
the Sanriku earthquake was much less violent 
than the recent shock, though it was felt to a 
distance of 320 miles from its centre, but it was 
followed by far greater sea-waves. All eye- 
estimates of the height of sea-waves are subject 
to large errors, and we cannot have much con¬ 
fidence in such figures as 94 ft. at Yoshihama and 
60 ft. or 100 ft. along the eastern coast of Hok¬ 
kaido. At Ayukawa, however, which is 170 miles 
from the epicentre, the tide-gauge showed for the 
chief movement a rise of 8 ft. above the usual 
level, followed by a fall of the same amount 
below it. The waves were certainly large enough 
to be recorded at Honolulu and Sausalito, at the 
entrance to San Francisco Bay, the latter station 
being 4,787 miles from the epioentre. 

In 1896, the sea-waves wero far more destructive 
to life and property than those of the present 
year. In Kamaishi, 4,700 of the 6,557 inhabitants 
were drowned and 88 per cent of the houses were 
swept away. Along the whole coast affected, the 
number of lives lost amounted to 28,321, and of 
houses ruined to 6,222. 


Obituary 


LOKtt LoVAT, K.T., U.O.V.O., K.C.M.G. 1 

HE death of Lord Lovat on February 18 will j 
prove a great loss to forestry both in Great 
Britain and throughout the Empire. To his strong 
personality, tireless energy and groat grasp of ; 
detail, Great Britain owes it to-day that she has a 
Forestry Commission in being, a considerable 
addition to the afforested area, and, it may be 
justifiably hoped, a settled forest policy. In future 
years it may come to be recognised that Lord 
Lovat’s greatest claim to remembrance by his 
fellow countrymen will be the great part ho played 
in a resuscitation of the national forestry question, 
which had practioally lain dormant for more than 
a century. 

Lord Lovat’s interest in forestry, from a wider 
point of vifcw than his own estates, was aroused 
before the War. In the latter part of the great 
struggle he acted as Director of Forestry in France, 
to oo-ordinate the forestry operations being carried 
out with the object of supplying the troops in 
the field with the essential timber and other 
products of the forests. During this period, he 
was one of the originators of the Aoland Report 
drawn up as a result of the Departmental inquiry, 
1916-17, with the object of pressing upon the 
Government the paramount necessity of taking 
up the question of afforestation in Britain at the 
close of hostilities. 

A Forestry Bill to this end was presented to 
Parliament and passed in 1919 and Lord Lovat 
was appointed in 1920 chairman of the Forestry 
Commission, which was empowered to carry out 


the provisions of the Bill. With the object of 
leaving the new Commission free from politics, a 
Treasury allotment was made and the Commission 
was not placed under a minister of tho Crown. 

With that enorgy and vitality for which he was 
renowned, Lord Lovat at once devoted himself to 
this new business, whioh involved commencing a 
planting campaign on land to be obtained from 
private individuals, since no State-owned land 
existed. That tho organisation he and his Com¬ 
missioners introduced was effective is proved by 
the faot that when he resigned the chairmanship 
in 1927 some 94,289 acres had been afforested and 
391,511 acres of land had been acquired by the 
State. Before he resigned his post, with the spirit 
of generosity which animated him, he stated 
publicly: “If any good work has been done by 
the Forestry Commission, it does not lie with me 
but with the excellent body of Commissioners and 
staff whioh we have in the Forestry Commission.” 
Yet it was an open secret that, but for Lord Lovat 
the ‘Geddes axe’ might have brought the work of 
the Forestry Commissioners to an abrupt end 
and that on several occasions serious changes in 
policy were only prevented by his influence and 
taot. 

Lord Lovat was chairman of the first Empire 
Forestry Conference, held in London in 1920 after 
the formation of the Commission, and of the second 
held in Canada in 1923, during which he visited 
moat of the forests in the Dominion. 

In connexion with forestry education and 
research, Lord Lovat held strong views which 
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were not always in acoordanoe with those of the 
universities as a whole. As a result of the Con¬ 
ference in Canada, he was able to give effect to 
his scheme of establishing an Imperial Forestry 
Institute at Oxford with the support of grants 
from the Colonial Office in London and grants from 
certain Dominions and Colonies. The position 
which the Institute has taken in the eyes of the 
Empire justifies Lord Lovat’s prescience in this 
matter. He was also responsible in no small degree 
for the revival of scientific research in forestry 
problems. 

In 1927 Lord Lovat became Parliamentary 
Under Secretary of State for Dominion Affairs and 
ohairman of the Overseas Settlement Committee. 
He was also chairman of the Committees on Agri¬ 
culture in the Colonies and on Colonial Veterinary 
Sciences. These positions he resigned in 1929. 

From 1927 until his death, Lord Lovat main¬ 
tained his keen interest in the forestry question 
in Great Britain and linked to it the broader one 
of Empire forestry and Empire timber marketing 
and development as a whole. It is perhaps not 
too much to say that, outside India, the position 
of forestry throughout the Empire and the appre¬ 
ciation, which is now making headway at head¬ 
quarters in London and elsewhere, is due to the 
vital force which Lord Lovat'g invigorating 
personality gave to it. E. P. Stubbing. 


Prof. Max Wolf 

Prof. Max Wolf died on October 3, at the 
age of sixty-eight years. He was the son of a 
physician at Heidelberg, and showed an aptitude 
for astronomy from his youth. While still at 
school ho erected a small observatory, with an 
equatorial built by himself ; in 1884 he discovered 
the interesting short-period comet that bears his 
name. 

Wolf soon adopted photographic methods and 
made the first photographic discovery of a minor 
planet in 1891. He and his,assistants afterwards 
added many hundreds more. The first discovery 
was afterwards named Brucia, in appreciation of 


the gift of a double camera by Miss Wolfe-Bruce, 
He was appointed a supernumerary professor at 
Heidelberg in 1893, and succeeded to the ordinary 
professorship in 1902. He devoted himself to 
photography of the nebulae and their spectra, and 
was the first to detect the expanding nebula round 
Nova Persei in 1901 ; he found evidence of rota¬ 
tion in the nebula Messier 81, and discovered the 
extended nebulosity that surrounds the Pleiades. 

Prof. Wolf was one of the first to use the stereo¬ 
scopic method for detecting proper motions of 
stars, by comparison of plates taken some years 
apart. He published several lists of stars with 
large proper motions. An article by H. Vogt in 
Astronomischc Nachrichten, No. 5921, pays tribute 
to fcho excellence of his teaching at HeidelbeTg, 
and his popularity. 

He received the gold medal of the Royal 
Astronomical Society, and similar honours from 
many other countries. In spite of failing health, 
he continued at work until the last, and made 
several planetary discoveries in 1932. 

A. C. D. C. 

We regret to announce the following deaths : 

Prof. Carl E. Correns, director of the Kaiaer- 
Wilhelm Institut fur Biologie at Berlin-Dahlem, 
Darwin medallist in 1932 of the Royal Society, on 
February 15, aged sixty-nine years. 

Prof. E. E. Haskell, emeritus professor of experi¬ 
mental hydraulics in Cornell University, and dean 
of the College of Civil Engineering at the University 
in 1906-21, on January 28, aged seventy-seven 
years. 

Dr. H. L. Snape, lately ohairman of the Associa¬ 
tion of Directors and Secretaries of Education of 
the Union of Lancashire and Cheshire Educational 
Institutes, formerly professor of ohemistry at 
University College, Aberystwyth, on March 2, aged 
seventy-one years. 

Dr. Victor Sterki, assistant curator of Mollusca 
in the Carnegie Museum, Pittsburgh, since 1909, 
who has done much work on the anatomy, 
systematica and distribution of Mollusca, etc., on 
January 25, aged eighty-six years. 


News and Views 


Recommendations for Election to the Royal Society 
The Council of the Royal Society has agreed to 
recommend for election into the Society the following 
seventeen candidates : Mr. P. M. S. Blackett, lecturer 
in physios in the University of Cambridge; Prof. 
J. B. Collip, professor of biochemistry in McGill 
University, Montreal; Col. R. E, B. Crompton, 
eleotriool engineer; Prof. H. M. Dawson, professor 
Of physical ohemistry in the University of Leeds; 
Dr. A. T. Doodson, associate director of Liverpool 
Observatory and Tidal Institute ; Dr. H. J. Gough, 
superintendent of the Engineering Department of the 
National Physical Laboratory, Teddington; Mr. J. 
Hammo nd, senior assistant at the Animal Nutrition 


Research Institute, Cambridge ; Dr. G. M. Holmes, 
physician to the National Hospital for Nervous 
Diseases, Queen Square, London; Dr. H. King, 
chemist at the National Institute for Medical 
Research, Hampstead; Prof. J. E. Lennard-Jones, 
Plummer professor of theoretical chemistry in the 
University of Cambridge; Prof. J. W. McLeod, 
professor of bacteriology in the University of Leeds ; 
Dr. A. 8. Parkes, physiologist, Foulorton student of 
the Royal Sooiety; Prof. E. J. Salisbury, Quain 
professor of botany at University College, London; 
Dr. B. Smith, district geologist of H.M, Geological 
Survey ; Dr. W. R. Thompson, superintendent of 
Famham House Laboratory of the Imperial Institute 
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of Entomology (London and Famham Royal) ? Prof. 
A. M* Tyndall, Henry Overton Wills professor of 
physios in the University of Bristol; Prof, J. H. M. 
Wedderbum, professor of mathematics in Princeton 
University. 

Elections to the Royal Society of Edinburgh 

This following were elected fellows of the Royal 
Society of Edinburgh at a meeting hold on March 6 : 
Dr, F. L. Amot, lecturor in natural philosophy in 
the University of St. Andrews ; Major P. C. Banorjeo, 
Indian Medical Service; Mr. J. L. Bogg, treasurer 
and past vice-president of the Geological Society of 
Glasgow ; Dr. T. R. Bolam, lecturer in chemistry, 
University of Edinburgh; Mr. Finlay J. Cameron, 
general manager, Caledonian Insurance Company, 
Edinburgh; Mr. J. 1. Carswell, lecturer in engineer¬ 
ing, University of Edinburgh; Dr. A. M. Clark, 
lecturer and director of studies. University of Edin¬ 
burgh ; Dr. A. L. Craig-Beimett, lecturer in zoology. 
University of Edinburgh; Mr. E. G. Dymond, 
Carnegie research fellow and lecturer in natural 
philosophy, University of Edinburgh ; Mr. J. M. 
Erskine, general manager, Commercial Bank of 
Scotland, Ltd., Edinburgh ; Dr. Thomas Ferguson, 
H.M. medical inspector of factories, Home Office ; 
Prof. C. Forrester, Department of Chemistry and 
Assaying, and acting Principal, Indian School of 
Mines, Dhanbad ; I)r. W. H. Fowler, medical radio¬ 
logist, Edinburgh ; Mr. A. W. de R. Galbraith, city 
engineer, architect and surveyor, Christchurch, New 
Zealand ; Mr. A. C. Gardnor, chief engineer, Clyde 
Navigation Trust, Glasgow ; Dr. R. P. Gillespie, 
lecturer in mathematics, University of Glasgow; 
Mr. T. H. Gillespie, director-secretary. Zoological 
Society of Scotland, Edinburgh ; Mr. W. G. Guthrie, 
assistant in applied mathematics, University of St. 
Andrews ; Lieut.-Col. E. E. Hume, Medical Corps, 
United States Army, librarian of the Army Medical 
Library, Washington, D.C.; Dr. D. LeeB, clinical 
medical officer, Corporation of Edinburgh and 
Burgeon in charge of venereal diseases, Royal In¬ 
firmary, Edinburgh; Mr, J. Maoleod, manager, 
Glasgow Corporation Chemical Department; Prof. 
J, Malcolm, Department of Physiology, University 
of Dunedin, New Zealand ; Mr. W. J. M. Menzies, 
inspector of salmon fisheries of Scotland, Fishery 
Board for Scotland, Edinburgh ; Prof. L. M. Milne- 
Thomson, assistant professor of mathematics. Royal 
Naval College, Greenwich; Dr. J. Murray, Rector, 
The Academy, Annan; Mr. T. Nicol, lecturer in 
anatomy, University of Glasgow ; Mr. C. W. Parsons, 
lecturer in zoology, University of Glasgow; Mr. 
A. W. N. Pillers, chief veterinary officer, Corporation 
of Liverpool and lecturer on veterinary parasitology, 
University of Liverpool Veterinary School; Mr. 
F. A. B. Preston, lecturer in municipal engineering, 
Town Planning, etc,, Royal Technical College, 
Glasgow; Mr. J. L. Somerville, auditor to the 
University of Edinburgh ; Dr. J. B. Tait, junior 
naturalist (hydrographer). Fishery Board for Scot¬ 
land, Aberdeen ; Mr. G. Taylor, assistant keeper. 
Department of Botany, British Museum ; Dr. G. 


Timms, lecturer in mathematics, University of St, 
Andrews; Prof. J. M. Watt, Department of Phar¬ 
macology and lecturer in dental materia medioa, 
University of the Witwatersrand, Johannesburg; 
Dr. W. F. J. Whitley, medical officer of health, 
Northumberland County Council; Mr. J, Wright, 
Kirkcaldy. 

Centenaries of Priestley and Pepys 

The bicentenary of the birth of Joseph Priestley 
occurs on March 13, and elsewhere in this issue 
we print articles discussing his scientific work and 
describing his visits to London. A few weeks ago 
(Nature, Feb. 18), reference was made to the 
association of Samuel Pepys with the Royal Society, 
the tercentenary of whose birth foil on February 23. 
Bicentenaries and tercentenaries of scientific interest 
are not of frequent occurrence and the Royal Society 
is marking the occasion by an “At Home” at 9 o'clock 
on Wednesday, March 15. With further reference 
to the article on Pepys Mr. Edwin Chappell, 
41 Westcombe Park Road, London, S.E.3, has 
provided us with references showing that Pepys's 
birthplace was definitely in London. On this subject 
W. H. Whitear, in “More Pepysiana” (1927), says: 
“From information derived from the parish books 
of St. Bride's, Fleet Street, it seems to be beyond 
doubt that Samuel was bom in his father’s house in 
Salisbury Court”, It is of interest in this connexion 
to give the record which appears in “Alumni Canto* 
brigienses” (Venn, 1924) against Pepys's nfcme i 
A dm. pons. Trinity Hall, June 21 , 1650. B. at 
Brampton, Feb. 23, 1632-3. Migrated as scholar to 
Magdalene, Mar. 4, 1650-1; Metric. 1651 ; B.A. 
1653-4 ; M.A. 1660. 

Carsten Niebuhr, 1733-1815 
On March 17 occurs the bicentenary of the birth 
of the famous German traveller, Carsten Niebuhr, 
who was the only survivor of the Danish expedition 
sent to examine the monuments and antiquities of 
the Orient in 1761. Bom in the village of Liiding- 
worth in the Duchy of Lauenborg, Niebuhr appeared 
destined to follow in the footsteps of his forbears, 
who were small landowners. On coming of age, 
however, he spent his small patrimony in obtaining 
instruction in mathematics and by 1757 was a 
student at Gottingen, where he was afterwards 
taught the new methods of determining longitude by 
lunar observations by Tobias Mayor himself. Niebuhr 
made great use of this method in his travels in the 
East which occupied the years 1761-1767. After his 
return to Europe he commenced the publication of 
the account of his travels, married and, being given 
an official post in the town of Meldorf in Holstein, 
settled there. He was made a Danish councillor of 
State, a knight of the Daneborg and in 1802 was 
elected an associate of lTnstitut de France. 
Towards the end of his life he beoarae blind and 
lame. He died at Meldorf on April 26, 1815. His 
son, Barthold Georg Niebuhr (1776-1881), was a 
distinguished historian and archaeologist and his 
grandson, Marcus von Niebuhr (1617-1860), an 
eminent Prussian official. 
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Thb expedition which made Niebuhr famous was 
undertaken by the Danish Government at the 
instigation of the German orientalist, Johann David 
Michaelia (1717-1791), one of the first to study the 
biblioal narratives as a part of Oriental history. The 
other members of the expedition were von Haven, 
a linguist, Peter Forsk&l, a Swedish naturalist. Dr* 
Cramer, a physician, and Bauenfeind, a draughts* 
man* Leaving Denmark in a warship at the beginning 
of 1761, the party first visited Constantinople. 
From September 1761 until October 1762 the 
travellers were in Egypt, where Niebuhr determined 
the positions of Cairo, Rosetta and Damietta, made 
maps of the Nile and measured the Pyramids. 
Embarking at Suez, another year was spent in the 
Red Sea and Arabia. Most of the members, however, 
held been attacked with sickness; von Haven died 
in May 1763, Forsk&t in July, Bauenfeind in August 
and Cramer in February 1704. Niebuhr alone was 
left. By then ho was at Bombay. About a year 
later Niebuhr set out on his return journey, visiting 
Persia, Mesopotamia and Syria, and after seeing 
Cyprus, Jerusalem and Damascus, he again reached 
Constantinople in February 1767. Three months 
were spent in studying the military and civil statistics 
of Turkey and Niebuhr then journeyed back to 
Denmark via Wallachia, Moldavia, Poland and 
Prussia. His “Descriptions of Arabia’* was published 
in 1772 and this was followed a year or two later by 
his “Travels in Arabia and the Adjacent Countries’*. 
In June 1795 a fire at Copenhagen destroyed the 
copper-plates for the third volume and this was 
not published until twenty-two years after his 
death. 

Centenary of Hilary Bauerman, 1833-1909 

Hilary Baukrman, who was bom in London on 
March 16 a century ago, had an international reputa¬ 
tion as a geologist and metallurgist. He made 
geological surveys in many parts of the world, acted 
as juror at various international exhibitions, pub¬ 
lished widely read textbooks, and at his death left 
his fortune for the furtherance of the study of 
mineralogy. His parents, who were of German 
nationality, came to London in 1829. At the age 
of eighteen years, in 1851, Bauerman became one of 
the seven original students of the School of Mines 
in London, studying under Playfair, Ramsay, 
Forbes, Warington Smyth and others. He also 
spent three years at the Freiburg Mining Academy 
and then on returning to England joined the Geo¬ 
logical Survey of Great Britain. His overseas work 
began with his appointment as geologist to the North 
American Boundary Commission. In 1868 he pub¬ 
lished his “Metallurgy of Iron”, in 1883 became 
lecturer in metallurgy at Firth College, Sheffield, and 
In 1888 succeeded Prof. Percy as professor of 
metallurgy at the Ordnance College, Woolwich. He 
was elected an honorary member of both the Iron 
and Steel Institute and Institute of Mining and 
Metallurgy* He died unmarried at his house in 
Balham on December 6, 1909, and was buried in 
Brookwood Cemetery. 


Harrison*! First Marine Timekeeper 
In connexion with his efforts to make a time¬ 
keeper which would keep time accurately at sea, 
John Harrison made four instruments, one in 1735, 
a seoond in 1739, a third a few years later, for which 
he was awarded the Copley medal of the Royal 
Society, and a fourth which, after being tested on a 
voyage to Jamaica and back lasting from November 
18, 1761, until March 26, 1702, caused him to be 
adjudged as having won the £20,000 reward offered 
through the Act of Parliament of 1714. There was 
much delay in paying Harrison and it was laid down 
that all four of his time-keepers were to be handed 
over to the Royal Observatory. These timo-keepers 
naturally were soon superseded by better instru¬ 
ments, an<l they ceased to be used and fell into 
disrepair. Some twelve years ago, however, Lieut.- 
Comdr. Rupert T. Gould obtained permission to 
recondition them and he has now completed his 
labours by the restarting of Harrison *h first marine 
timekeeper, made in 1735, but not used since 1767, 
All four of Harrison’s instruments are thus again in 
working order, and according to an article in the 
Time« of February 28, No. 1 will be kept going in 
an air-tight show-case. Needless to say, this instru¬ 
ment bears little reserablanoe to a modem chrono¬ 
meter. It weighs no less than 70 lb. Tested aboard 
H.M.S. Centurion and H.M.S. Orford in 1736, however, 
it gave satisfactory rosults, and on the voyage home, 
when the Orford sighted land the reckoning by the 
clock showed the position of the ship to be off the 
Lizard, while the ordinary methods of navigation 
gave the ship’s position an off the Start. The former 
proved to bo the correct position. 

Prof. B. Ncmec 

Prof. B. N*mec, director of the Plant Physiological 
Institute of the Charles University, Prague, cele¬ 
brates his sixtieth birthday on March 12. Prof. 
Nfimec is a well-known plant physiologist, working 
especially in experimental cytology and caryology, 
anatoTriy and experimental morphology, physiology 
of fertilisation and genetics, on symbiosis and para¬ 
sitism, plant pathology, regeneration and other 
aspects of plant physiology. His statolith theory in 
plants is widely known, and also his more recent 
discoveries, by the use of chloral hydrate and other 
agents, concerning artificially induced mixoploidy 
and polyploidy in plants. Prof. Nfimec is well known 
to English scientific workers. In 1927 he lectured at 
University College, London, and he has attended 
many scientific meetings in England, the last occasion 
being the Fifth International Botanical Congress at 
Cambridge in 1930. Prof. N5mec is a foreign member 
of the Linnoan Society of London and also of many 
other learned societies of his own and other countries. 

Sir Robert Hadfield and the Academy of Sciences of the 
U.S.SJL 

At the lunoheon given to Sir Robert Hadfield on 
February 28 by M. 1, Maisky, the Soviet Ambassador 
in London, in honour of the election of Sir Robert 
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m on honorary member of the Academy of Science s 
of the U.S.S.R., it was recalled by M. Maisky that 
in 1831, Michael Faraday was also elected an 
honorary member of the Academy. Such events 
emphasise the internationalism of science. In Russia, 
since the revolution, new scientific institutes, labora¬ 
tories and universities have been built, and science 
has made groat progress; metallurgy in particular 
has been encouraged. In this work, Russia readily 
accepts foreign assistance. In his reply, Sir Robert 
Hadfield said that, to him, Russia is the land of 
Mendel6eff, whose work has been of fundamental 
importance in chemistry. He also spoke of the work 
of the well-known Russian metallurgist, the late 
Demetri Tsohemoff, who did pioneer work on the 
metallography and scientific heat treatment of steel 
at a time when only empirioal methods were used. 
Hia work, introduced to Great Britain by the late 
Sir William Anderson, led to the formation in 1881 
by the Institution of Mechanical Engineers, of a 
special committee, of which Techemoff was himself 
a member, to Teport on the heat treatment of steel; 
this committee is still in existence as the Alloys 
Research Committee. Referring to the Iron and Steel 
Institute, Sir Robert pointed out that there are, at 
present, fourteen Russian members, and he expressed 
the hope that this number will be increased, with the 
future developments of science in that country. Sir 
Robert Hadfield's name is, of course, associated with 
manganese and silicon steels, and when speaking of 
Russia's vast mineral resources, he naturally singled 
out manganese, which is much used in the pro¬ 
duction of high quality steel as well in the special 
alloy steels. Enormous deposits of this manganese 
ore occur in the valley of the Kvirila River, and Sir 
Robert anticipates heavy production during the noxt 
twenty years. Sir Robert concluded with a tribute 
to the interest in scientific development which is 
being shown in Russia. 

Locomotion in Sponges 

A new and valuablo light wan thrown on the vexed 
question of locomotion in sponges by Mr. M. Burton 
at a mooting of the Zoological Society on February 21. 
Mr. Burton had been asked to investigate some 
sponges growing on the filter-beds of the Socioty’s 
Aquarium, as it was feared those might interfere 
with the circulation of the water. He found that even 
the adults wore capable of moving appreciable dis¬ 
tances to secure a more favourable area for feeding. 
Movement in post-larval, and young sponges, he 
pointed out, had boon recorded on several occasions ; 
but it was now apparent, for the first time, that even 
fully-grown individuals could change their position. 
This discovery has on important bearing on our 
conceptions of the biology of sponges. So far from 
being 'typically sedentary animals', os they are 
described in textbooks—the victims of chance and 
circumstance—it is now established that they can, 
or at least in some species, exorcise some selection as 
to habitat, the movement being a directive locomo¬ 
tion, carried out by amccboid extensions of the 
eCtosome. 
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This new discovery by Mr, Burton follows hard 
upon his observations on unattached sponges, pub* 
liahed in the "Discovery” reports 1932, wherein it is 
shown that some species, and individuals of many 
other species, habitually lead a free existence, and 
are capable of being transported by currents. In 
this respect hie observations on the sponges in the 
filter-beds in the Aquarium of the Zoological Gardens 
are particularly interesting. The individuals of this 
species, as yet unnamed, are very easily detached by 
small Crustacea, and are sufficiently buoyant to move 
several inches, in still water, as the result merely of 
a shrimp swimming by. Thus, at all ages, either by 
thoir own movement, or by being transported by 
currents, sponges are far from being the irrevocably 
fixed animals they have hitherto boon supposed 
to bo. 

Australian Dairy Cattle Research Council 

The dairying industry in Australia is becoming 
alarmed at the prevalence of contagious abortion 
and contagious mastitis (mammitis) in milking herds. 
At the instance of the pure-bred cattle breeders of 
New South Wales, an Australian Dairy Cattle 
Research Council has been set up with headquarters 
in Sydney and a liaison committee in each State. It 
will work in close association with the Commonwealth 
Council for Scientific and Industrial Research and 
the State Departments of Agriculture, but will seek 
its funds from other than government sources and 
will be free from political control. The Australian 
Dairy Cotmcil, a body concerned mainly with market¬ 
ing problems, has promised £2,000 a year for five 
years towards the cost of investigations, and other 
contributions are confidently expected. Tho work 
on abortion will bo centred at the Glenfield Veterinary 
Research Station in Now South Wales, while the 
mastitis work will bo carried on in Victoria, probably 
with the University of Melbourne as headquarters. 

Ritual at Ur 

Mr. C. L. Woolley's first report on the excavations 
of the current season at Ur ( Times % March 3), dealing 
mainly with a building of the little-known First 
Dynasty, about 3000 b.c., below tho platform of 
Ur-Engur’s ziggurat, records several features which 
are new, some of them by no means readily susceptible 
of explanation.* It would appear that a ziggurat, now 
sheathed in the later tower, occupied the middle of a 
platform, in the north and east corners of which were 
temples of the moon god. In describing the eastern 
temple, Mr. Woolley directs attention to the extra¬ 
ordinary thickness—some fifteen feet—of the brick 
floor of the approach chambers which led to the open 
ziggurat terrace. For this, the only explanation he 
has to offer is that it had some religious purpose; 
Again, in the courtyard are two circular structures 
of brick, which would be regarded as bases for 
columns, if it were not for their great diameter of 
thirteen feet. The suggestion that they were intended 
as the bases for altars is supported by the existence 
nearby of a brick-built basin sunk in the floor. In 
an adjacent room is a circular hearth for the great 
cauldron in which the food of the god was prepared* 
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Another curious piece of ritual, if Mr. Woolley f s 
interpretation be accepted, is brought to light in a 
later building, which lay over tho First Dynasty 
temple. Here were found four pits of some size—one 
rectangular pit is 15 ft. by 12 ft,—sunk in tho floor. 
Three pita, one circular and two square, had boon 
filled with clean red earth, the fourth rectangular pit 
had a layer of rod earth superimposed on three layers 
of carefully laid gypsum blocks. Mr. Woolley offers 
the suggestion that these pita wore intended for the 
foundations of altars, and aptly cites the “clean 
earth** which the old Sumerians brought for the 
foundations of their temples. 

Corpus of Egyptian Pottery 

Tentative proposals for the compilation of a 
complete corpus of Egyptian pottery, which were 
discussed at Cairo in 1931, have now taken practical 
shape. A scheme hew been drawn up by a committee 
consisting of Mr. Guy Bnmton, Dr. Junker of Vienna 
and Mr. O. H. Myors. Excavators are to be supplied 
with cards on one side of which a print or drawing 
of the pot is to be affixed, and on the other informa¬ 
tion relating to it is to bo given under a number of 
heads. These slips, when completed, will be returned 
to the editor of the corpus, Mr. G. L. Harding, or, 
during his absence while excavating at Lachish, to 
Mr. O. H. Myers of the Egypt Exploration Sooioty. 
The scheme of the corpus is based upon the “Pre- 
dynastic Egyptian Corpus” issued by Sir P'linders 
Petrie in 1921, as supplemented by tho additional 
material obtained by Mr. Bnmton in his Badarian 
excavations. It is, however, to be continued beyond 
these limits to the Arab period. The co-operation 
has been secured of the Egyptian Antiquities Service, 
the French, German and Italian institutes, the 
Egypt Exploration Society, the Oriental Institute of 
the University of Chicago and nearly all the other 
bodies represented in tho archaeological exploration of 
Egypt. 

An Experimental Air-Map 

With the view of devising a suitable system of 
cartography for aviators the American Geographical 
Society has constructed an experimental sheet of the 
Fittsburgh-Cleveland area on a scale of 1 : 500,000, 
which is published in the Geographical Review for 
January 1933 with accompanying text by Mr. O. M. 
Miller. Since the drainage system is the most con¬ 
spicuous guide to an airman, all water is shown in 
white against a background of grey, varying tints 
of which are used to show the surface relief. The 
darkest tint, contrary to custom, shows the lowest 
ground. White spot heights are at water-level and 
biaek spot heights at the highest points in any area. 
Conspicuous relief features, such as bold escarpments, 
are marked by black hachuring but this seems to be 
sparingly used. A general description of surface 
conditions has been attempted such as “farming 
country * *, “forested uplands* *, etc. Railways in. black 
and roads in green stand out well. Red is used 
exclusively for objects dangerous to flying, including 
built-over areas, power transmission lines and oil 


tanks. Air ports, beacons and lighthouses are shown 
in yellow. Air ports are named in blaok, other 
place-names being in red. The projection used is 
the modified poly conical. Meridians and parallels and 
lines of magnetic declination are omitted from the 
main map and shown on a key map in the margin. 
The American Geographical Society invites criticisms 
of this shoot from aviators. 

Institute of Chemistry of Great Britain and Ireland 
At the fifty-fifth annual general meeting of the 
Institute of Chemistry hold on March 1, the Meldola 
medal was presented to Dr. L. E. Sutton, of Oxford, 
and the Sir Edward Frankland medal and prize to 
Mr. L. Young, of the Royal College of Science, In 
moving the adoption of tho report of Council, the 
president, Dr. G, C. Clayton, remarked on the 
increasing activity of the Institute. Dr. Clayton 
pointed out that for positions of control, science 
alone does not suffice : tho chemist must acquire 
much knowledge and experience and become endowed 
with those not less-important qualities of character, 
judgment and tact, which responsibility entails. Not 
only competition, but also discovery and invention, 
together with modern methods in administration and 
management, have contributed to the existence of 
conditions which aro bewildering to economists and 
financiers. These difficulties are not new : they were 
present when the mechanisation of industry started 
but have not become more acute. It is for chemists 
to put our old industries in the most favourable 
position to meet competition, and even more to 
branch out into new lines, especially new industries, 
which, by giving employment, will absorb some of 
those displaced by world competition in many of 
the heavy industries. Prof. J. F. Thorpe was elected 
president of tho Institute in succession to Dr. Clayton. 

Recent Investigations in Nutrition 

The Minister of Health has directed tho attention 
of county and county borough councils arid other 
maternity and child welfare authorities to certain 
recent investigations and the recommendations of tho 
Advisory Committee on Nutrition based on them 
{Circular 1290: 1932 : 1I.M. Stationery Office. Price 
2 (L net). They deal with Dr. Helen Mackay’s work 
on tho nutritional anaemia of infancy, Prof, and Mrs. 
Mellanby*s researches on the etiology of rickets and 
dental decay and Dr. Corry Mann’s experiment on 
the effects of additional milk in tho diet of schoolboys. 
For preventing nutritional anaemia, it is recommended 
that iron ammonium citrate should be added to the 
milk given to infants or that a dried milk containing 
added iron should be used. It is pointed out that 
severe rickets is rapidly disappearing in Great 
Britain, but that in some areas tho milder form of 
the disease is still prevalent-. Faulty dentition is 
widespread. The importance of the diet of pregnant 
and nursing mothers and of infants and young 
children containing a sufficient amount of calcium, 
phosphorus and vitamin D is therefore emphasised. 
Of those, vitamin D is the most likely to be deficient. 
The diet should oontain fat fish such as herrings. 
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or mackerel, fish livers, egg yolk, milk and 
i huiiiw; if margarine is used, a brand containing 
added Vitamins A and D should be employed. Cod 
liver oil and bone ash will also make good a deficiency 
in vitamin D, calcium and phosphorus. As regards 
milk, the circular urg<*? local authorities to take 
every opportunity of directing attention to the 
merits of milk as a food and of stimulating its 
increased use as an article of diet for children. 

Costs of Electricity Supply and Distribution 

In an endeavour to foretell the future of electricity 
supply and distribution in Great Britain, Mr. J. M. 
Kennedy and Miss I). M. Noakes have made an 
elaborate analysis of the statistical returns issued 
by the Electricity Commissioners during the last ten 
years. They explained the conclusions arrived at 
in a paper read to the Institution of Electrical 
Engineers on January 2ft. They divide the capital 
invosted into two parts, the first giving the costs 
of generation and the second the costs of distribution. 
The results show that the distribution side of electric 
supply is becoming the more important. They have 
also reviewed the revenue derived from tho sales of 
electricity and allocated it between generation and 
distribution expenses. The figures show that although 
the efficiency of generation has increased materially, 
there has been little, if any, improvement in distribu¬ 
tion efficiency. Tho cost per kilowatt installed during 
tho last ten years has diminished from £25 to £20. 
This is probably duo to the increase in the size of 
the turbine and boiler units installed. If it is 
assumed that tho percentage of spare plant required 
would be 83 without the grid and 20 with tho grid, 
the amount of spare plant released in five years time 
would be sixty million pounds in capital. As the 
sales of units per pound of distribution capital 
increase, tho ratio of the distribution costs to tho 
total costs decreases substantially. Whilst the 
distribution capital is increasing at the rate of 
18 millions a year, the generation capital is only 
increasing at tho rate of 7 millions. The authors 
state that if the companies offered sufficiently 
attractive tariffs, there seems no reason why tho total 
domestic consumption should not be twice the 
present total sales for all purposes. If company 
control is decided on, a satisfactory scheme for the 
regulation of prices and dividends will have to be 
established. Any undue increase in the average 
remuneration of capital will inevitably keep up the 
price of electricity and retard development. 

Image of the Physical World in Cinematography 

The two dimensional world of light and shadow 
projected upon the screen of a cinema theatre is 
something quite unique and is essentially different 
from our own material world of reality. In Scientia 
for January, Mr. Torahiko Terada states that future 
* cinema techniques could be anticipated by a careful 
study of these two kinds of worlds. He considers 
that the marvels of the cinema film depend mainly 
cm the element of time. When the relative scale of 
time in the physical world and tlie screen world is 
changed we receive a shock. For example, we can 


see the seed of a flower growing up into full blossom 
in a few minutes or a bullet emerging from Hie 
muzzle of a gun accompanied by a retinue of vortioes 
and waves. This change in the scale of time brings 
with it the corresponding change in every physical 
quantity depending on the time. When a scene of a 
collapsing brick chimney is projected with half the 
natural speed, its acceleration will only appear to be 
a quarter its natural value and the value of gravity 
will apparently be only a quarter its true value. 
C. F. Flommarion once dreamed of the possibility of 
reviewing tho world’s history in its reverse order by 
flying out of our earth with a velocity greater than 
that of light. The principle of relativity prohibits 
this, but, in the screen world, history may run easily 
in its reverse order. In our visual effect it is prao* 
tieally tho perfect reversal of time. It may be con* 
sidered a materialised extension of our memory. It 
is impossible to tell in what direction a pencil balanced 
on its point will fall but in the reversed film it will 
stand upright as nearly perpendicular as possible. On 
the other hand, in a reversed film we cannot tell the 
direction in which a billiard ball at rest on the table 
is going to move. The reversal of time as realised in 
tho cinema is a straightforward denial of the socond 
law of thermodynamics —the only law prescribing the 
sequence of the physical world. 

New Britain 

To those who believe tliat the present situation is 
a challenge to thought and that reconstruction de¬ 
mands fundamentally both clarity of thought and the 
readiness to discard preconceived ideas or established 
customs or institutions, when these stand in the way, 
the new quarterly journal, New Britain , should make 
a strong appeal. Its pages are characterised by a 
freedom from prejudice and a capacity for courageous 
and independent thought worthy of on organ Aimin g 
at national renaissance and in harmony with the 
spirit of the Oxford reformers to whom we owe the 
English Renaissance of the sixteenth century. 
Scientific workers will be particularly interested in 
the articles which attempt to assess the place of 
science in the new order. Mr. Gerald Heard, in his 
article on “Eugenics and the New Order”, directs 
attention to tho part which eugenics must play, 
pointing out that lack of will-power prevents use 
being made alike of the plans of leaders or the ‘stones* 
provided by science. Prof. F. Soddy discusses the 
physical foundations of civilisation and the dangers 
attending a policy of drift and failure to abandon 
the old herd instincts of poverty and scarcity a-nfl 
methods of dominance based upon them. Dr, G. 
Scott Williamson in his article on “The Scientists* 
Outlook” deals particularly with the place of bio* 
logical science in the new order of society and the 
dangers of palliatives as against a positive and 
thoroughgoing policy. The cultural aspects of science 
and its place among human values are discussed in 
thought-provoking essays by S. G. Hobson and 
Philip Mairet. The whole of the January-March issue 
places a welcome emphasis on the social and human 
values of science and the positive benefits which it 
might yet confer on mankind. 
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Voyage Around Fmu Josef Land 
The remarkable feat of circumnavigating the ice- 
girt Franz Josef Land in a small motor vessel is 
reported by Science Service of Washington, D.C, 
Prof. N. N. Subov, arguing from temperatures in 
the Barents Sea in recent years that the arctic branch 
of the North Atlantic drift was unusually warm and 
would reduce the amount of ice around Franz Josef 
Land, sfefc out last August from Murmansk in a 
hundred ton motor boat with 30 days* fuel and 40 
days' stores. The tour, whioh was made from east 
to west, actually took thirty-four days, A largo 
number of soundings and salinity observations were 
taken. A few small corrections in the map were also 
made. 

Announcements 

Sib Richard Glaze brook, formerly chairman of 
the Aeronautical Research Committee, has been 
awarded the gold modal of the Royal Aeronautical 
Society. 

At a mooting of the Council of the Royal Society 
of Edinburgh held on March 6, the following prizes 
were awarded : The Makdougall-Brisbane prize for 
1930-32, to Dr. A. C. Aitkon, of the University of 
Edinburgh, for various contributions to mathematics 
published in the Proceedings of the Society ; Gunning 
Victoria Jubilee prize, for 1928-32, to Sir Janies 
Walker, for his numerous contributions to physical 
and general chemistry. The Bruce-Prollur lecture for 
1933 will be delivered by Prof. C. D. Lander, on 
October 23, on the subject of tho utilisation of coal. 

Mr. P. M. S. Blacjkett will deliver the G. J. 
Symons memorial lecture of tho Royal Meteorological 
Society on March 15 at 7.30. The subject of tho 
lecture will be “Cosmic Radiation". 

The annual general meeting of the British Medical 
Association will be held in Dublin on July 25-29, 
under the presidency of Prof. T. G. Moorhead, 
regius professor of physio at Trinity College, Dublin. 

A symposium on the utilisation of coal has been 
arranged by the British Science Guild, to bo held 
On March 27 at the Royal Institution under tho 
chairmanship of Mr. H. T. Tigard. Tho speakers 
include Capt. B. Acworth, Mr. S. Lacey, Eng.-Rear- 
Adroiral W. Scott Hill and Mr. A. C. Hardy. The 
discussion will be opened by Dr. O. M. W. Sprague. 

The Committee on Thermochemistry of the Union 
Internationale do Chimie proposes to publish an 
international table of thermo-chemical data. The 
! Secretary of the Committee would be glad if authors 
Who have published papers on thermochemistry 
within the last five years would send him two copies 
of their papers. Such copies should be sent to Dr. 
Ir. J. P. Keffler, The University, Liverpool. 

At the annual general meeting of the Society of 
Public Analysts held on March 1 the following 
* officers were elected for 1933:— President : Mr, 

; \ JV W* F, Aroaud ; Poet President* on the Council: 


Mr. E. Richards Bolton, Dr. J, T. Dunn, Dr. Bernard 
Dyer, Mr. Edward Hinks, Mr. P. A. Ellis Richards, 
Mr. G. Rudd Thompson, Dr. J. Augustus Voeloker j 
Vice-Presidents : Mr. John Evans, Mr. H. M. Mason, 
Dr. G, W. Morder-Williams, Mr. George Stubbs, 
Hon , Treasurer : Mr. E. B. Hughes ; Hon . Secretary : 
Mr. G. Roche Lynch. 

In the paragraph in Nature of March 4 (p. 300) 
entitled “Photographic Analysis of Explosion 
Flames'*, the velocity of detonation is incorrectly 
given, through an error in typing, as “one or two 
metres per second" ; it should read “one or two 
miles per second". 

Under the terms of the Thomas Gray Memorial 
Trust, tho Council of the Royal Society of Arts haC 
awarded the £100 prize, offered in 1932 for on essay 
on tho rescue, by another vessel, of passengers and 
crew of a sinking vessel, to bo oqually divided between 
Commander R. D. Binney, Chief Officer J. W. 
Murphy, Lieut.-Commander D. A. Stride and Lieut.- 
Commander J. H, Walker. For the £100 prize offered 
for any valuable improvement in the science or 
practice of navigation, nothing of sufficient merit was 
submitted, but an award of £50 was made to Able- 
bodied Seaman J. Patteson for a devico designed 
by him and entitled “The Harmonic Constant Tide 
Calculator”. 

Seismometrical reports on the earthquakes felt 
and rocorded in Tokyo are now issued by the Earth¬ 
quake Research Institute. We have received the first 
two numbers dealing with the earthquakes of 
January-June, 1932. Each of them includes a map 
of the origins of the earthquakes (thirty in number) 
felt in Tokyo, showing that they lie in, and to the 
north of, the Bay of Tokyo, except four in the well- 
known zone that lies under the Pacific to tho east 
of tho Boso peninsula. Copies of the more important 
seismograms are also reproduced. 

Applications are invited for the following appoint¬ 
ments on, or before, the dates mentioned :—An 
assistant engineer for the River Avon (Bristol) 
Catchment Board—The Clerk and Solicitor to the 
Board, The Council House, Bristol (March 13). A 
principal of the Gloucester Technical College—The 
Clerk to the Governors, 24, Barton Street, Gloucester 
(March 16). An assistant borough electrical engineer 
and a temporary constructional engineer in the 
Electricity Department of the Fulham Borough 
Council—The Town Clerk, Town Hall, Fulham, 
S.W.6 (March 16). A divisional engineer (electrical) 
in the Department of tho Chief Enginoor of the 
London County Council—The Clerk of the Council, 
The County Hall, Westminster Bridge, S.E. (March 
17). A lecturer in medicine at tho University of 
Aberdeen—Tho Secretary (March 21). A professor 
of civil engineering at Trinity College, Dublin—The 
Secretary of the University Council (March 31). A 
ballistic assistant for mathematical work in relation 
to trajectories of projectiles—The Secretary (C,E. 
Branch), Admiralty, S.W.l. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

The Presence of a Bacteriophage for £. salmonicida 
in River Waters 

Epidemics of “Furunculosis of the Salmonicida^* 
generally attributed to a well-defined bacterium— 
B. salmonicida (Emmerich and Weibel, 1894)—have 
been the causa of a high mortality among salmon 
and trout in England during recent years and have 
boon difficult to deal with owing to a lack of know- 
ledge of the epidemiology of the disease and par¬ 
ticularly of the reservoirs of the infection during 
inter-epidemic seasons. The problem of following 
out the infection is not easy as B . salmonicida has 
no saprophytic existence in river water, in which it 
does not live for more than a few days, so that it is 
useless to attempt the isolation of the bacillus from 
the suspected water—oven if this were a practical 
possibility. Moreover, the absence of sick or dead 
fish does not exclude the possibility of infection, as 
apparently healthy fish are known to act as carriers 
of the disease and to bo capable of spreading the 
infection. 

It seemed possible that, if the infection of fish is 
associated with the appearance in the water of a 
specific bacteriophage, this might prove a useful 
index for tracing the infection. This aspect of the 
problem does not appear to have been considered, 
and as no reference to a phage for I?, salmonicida 
oould be found in the literature, the matter seemed 
worth looking into, and a search was mado in a 
number of natural waters. 

Examination of the water of the Thames at 
Kingston during tho summer of last year showed the 
presence of a bacteriophage highly active for B, 
salmonicida , and the phage could be demonstrated in 
volumes as small as 0*3 c.c. of tho water. The waters 
of several other rivers wero then testod and active 
phages for £. salmonicida wore isolated from tho 
upper reachoa of the Mole in Surrey, from the Arun 
and the Ouse in Sussex, and from the Avon at Bath. 

The water of the Arun was interesting as it yielded 
two apparently distinct phages. One of these, which 
is highly active, forms small plaques (about one 
millimetre in diameter) on 1 per cent agar, and 
continues unchanged after repeated passages with 
B. salnumicida. The other, which is less active, at 
first forms largor plaques (about two to three milli¬ 
metres in diamotor), but on repeated passages with 
B, salmonicida gives both large and small plaques. 

In a sample of water from the Bum of Houll&nd, 
North Roe, Shetland, kindly sent me by Capt. S. R. 
Douglas, no active phage oould be demonstrated in 
10 o.o. of the water. Control examinations of the 
tap water of the National Institute for Mcdioal 
Research and of the Whitestonc Pond, Hampstead, 
showed no active phage in 260 c.c. 

The recognition of an aotive phage as a rule gives 
no difficulty, the plaques formed on agar being quite 
definite and unmistakable. Occasionally very feeble 
phages are encountered which, even after repeated 
passage with B „ salmonicida, show only very faint 
and scarcely discernible plaques on agar. Whether 


these feebly aotive strains are true salmonicida 
phages appears doubtful* and for the purposes in 
question they may probably safely be ignored.^ ’ 

The presence of an active phage for B. salmon%cida 
in the waters of a number of English rivers is highly 
interesting and its connexion or otherwise with the 
presence of infected fish would appear worthy of 
investigation as, if such a connexion were established, 
some measure of control might at once be possible 
particularly in the cose of hatcheries, since apparently 
healthy fish from these have been incriminated as 
responsible for the spread of the disease. In this 
connexion the periodical examination (for the 
presence of the phage) of the effluent of a hatchery 
supplied with phage-free water might give valuable 
results. 

Charles Todd. 

National Institute for Medical Research, 

Hampstead. 

Feb. 27. 

Origin of Angiosperms 

In various notes in Science and in my longer 
studios of cycadooids, the view is maintained that 
the angiosperms must be very old, and in so far as 
not actually discrete, related to the older flowering 
gymnosporms. Such views of descent relegate 
gnotaleans to tho position of a side or blind line as 
suggested by Seward. The group was even hold to 
bo angiosponnous by Lignior and Tison. In any 
event, it pictures in a lively manner some of the 
types of chango both vegetative and reproductive 
which must mark the evolution of tho angiosperms 
from homoxylous freely flowering forerunners. 

Primarily, the view of a cycadeoid rather than a 
cordaito or conifer explanation of angiosperm deriva¬ 
tion rested on floral evidence taken with the sharp 
resemblance between the cycadeoid wood and that 
of the Oriental dicotyledonous family Trooho- 
dendroceas, which could be shown to have a defined 
relationship to the magnolia group proper. Branch¬ 
ing and habit presented no difficulty, as the small 
flowered W illiamsonidla and Wielandiella bridged 
that gap. Nor was there any marked doubt as to 
either the time or general mode of origin of net- 
vonation ; while Caytonia afforded the needed 
example of a very primitive, even if much isolated, 
angiospermous carpel with cycadeoid-like soeds. 

New evidence, slow to come, had to be awaited. 
Here the hope of floral discovery was a slender one; 
while the small and primitive types of cones are as 
little seen as tho flowers, and without more intensive, 
methods of search or some utterly unawaited ‘finds’, 
any crucially important types of either might not 
appear in another fifty years. Moreover, it was 
obvious that the petrified record of the angiosperms 
is very greatly limited by an easy liability to bacterial 
decay. In short, the nearest points of awaited dis¬ 
covery became : (1) determination of wood structure 
in the small-stemmed oyoadeoida ( WilUamsonieUa tt 
Wielandiella) as probably dependent on the materials 
in mid- to lower Mesozoic lignites; (2) extension of 
knowledge of wood structure in the Trochodendraeett 
and their allies book in geological time. 

Now at this point, in the latter part of 1082, a 
turn in the long road has been made. Fr. J. Mathieeen, 
in an account of fossil plants from East Greenland 1 , 
describes from Cape Dalton, lot. 69° 80' N., certain 
calcified stems of good definition which are compared 
with the existent Tetracentron, hence 
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Accompanying them there is a Oorylopsia* like type, 
GorylopdiUt* The age of these most significant new 
woods is Palaeocene-Eocene, Also, B. Sahni 9 gives 
a description of a so-called new genus Homoxylon 
based on a portion of a larger stem from the mid- or 
lower Jurassic of the Rajmahal Hills. Unfortunately 
the exact locality of this likewise important wood, 
the original of which I have seen in thin section, is 
not yet determined, although there is no reason to 
doubt its Jurassic age. Salmi compares his new 
genus with Trochodendron.' 

So close is the structural resomblanoe between 
these new fossils that it appears to I. W. Bailey, 
who in a recent letter first directed my attention to 
the paper of Mathieaen, as if the generic analogy 
were reversed. That is, Bailey would compare the 
Greenland fossil with Trochodendron , the Indian with 
Tetracentroti. However this may be, both thoso types, 
though so far separated in latitude and time, aro in 
remarkable agreement with the magnolian woods, 
and both present a further anti most striking 
resemblance to the wood of such species of the 
cycadeoids as Cycadeoidea Dartoni, C. Wielandi, C. 
Painei (or Paynei ), Raumeria Rcicfienbachiana , and 
Bennettites (or Cycadeoidea) Gibson ianus. In fact, 
were these latter woods alone known without reference 
to foliage or fructification, they could at most be 
set aside as of a family directly related to the Trocho- 
dendracese. Also it must be remembered that many 
of the cycadeoids were rniorophyllous, and that 
Drimys is exstipulate. The only possible doubt as 
to the main position of the new Greenland and 
Indian types thus arises from the close agreement 
of the wood structures with those of such old and 
obviously specialised types as the cycadeoids just 
cited. 

Comparison of the liomoxylie (vessel-loss) angio- 
eperms with cycadeoids depends much on the region 
next the pith. Drimys , with thiok-wallod my colls, 
and clear transition from well-doftned sealariform 
to pit wood, is here the fundamentally important 
type ; while consideration of the hoteroxylic Lirio - 
dendron further shows how the simpler sealariform 
elements are transformed into vessels. The cycadeoids 
of reference hero are those amongst the many species 
etudiod which in occasional specimens or parts of 
such in exceptional preservation show both ray and 
tracheidal features in full detail. Thus in Cycadeoidea 
Dartoni there is seen the most remarkable transition 
from sealariform to pit wood, exactly comparable 
to that figured by Mathieaen in the Greenland 
Teiracentronites . Again, in the radial sections from 
the mid-region of the United States National Museum 
type, Cycadeoidea Paynei , preservation of both ray 
and tracheidal elements is perfect, the structure- 
parallel of both with Tetracentronites complete. Like¬ 
wise these features are seen in an equal beauty of 
preservation and identity amongst the very different, 
small-flowered, free-fruiting and geologically much 
younger cycadeoids of the Mesaverde of the San 
Juan Basin of New Mexico. In all the foregoing, the 
sealariform-pit wood transitions, and the thickcneq 
ray cells are present. That is, this structural agree¬ 
ment of the cycadeoids with the Trochodendrace®, 
and in part with the magnolias, is in evidence far 
and wide from Jurassic, down into later Cretaceous 
times. It is too impressive to be without bearing on 
the origin of the angiosperms. 

Much of this bettering of illustration and 
comparison has depended on more persistent and 
sectioning methods. Thus Mathieaen 


mentions that he found etching the Cape Dalton 
calcified materials with hydrochloric acid an advan¬ 
tage. This I also found an aid in clearing polished 
surfaces of calcified stems from the Isle of Wight* 
Also, silicified stems containing distinct amounts 
of residual oarbon as in Raumeria and other oyoads 
such as the C. nigra from Colorado, may be effectively 
etched with hydrofluoric acid where the requisite 
thinness and cleamoss is difficult to reach by the 
simple thin-section method. Followed by oareful 
washing and covering, such sections supplement the 
gelatino pulls. 

G. R. Wiela.no. 

Carnegie Institution. 

Washington, D.C. 

1 Mfddelebirr am (Irgnlatut, ftd. 85, No. 4. 
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Upper Pressure Limit in the Explosive Chain Reaction 
between Hydrogen and Oxygen 

When the two pressure limits, between which the 
normally slow combination of hydrogen and oxygen, 
at, say, 540 u C., becomes explosive, were first 
discovered, the existence of the lower limit was 
attributed to the deactivation of chain carriers at 
the wall of the vessel, and that of the upper limit 
to (inactivation in tho gets phase. Unless one or 
othor of the doactivation processes is vigorous 
enough to balance a branching of the chains, explosion 
occurs. Tho theory of the lower limit has since been 
confirmed by detailed investigation, and shown to 
account for the facts more or less quantitatively. 
Theories which make the upper limit depend upon 
the vessel wall have also boon suggested, but further 
experiments have shown that the assumption of some 
form of gas phase deactivation cannot be dispensed 
with. 

Hitherto, no really quantitative theory about the 
detailed nature of this doactivation has been worked 
out. The first tentative idea was that it depended 
upon tho mutual destruction of hydrogen peroxide 
molecules concerned in the propagation of the chain. 
Tho well-known theory of Habor that hydrogen 
atoms and hydroxyl radicles play the moat important 
part in tho chain naturally suggests that the de¬ 
activation might consist in the recombination of suoh 
atoms or radicles : for this a three-body collision 
would be advantageous. 

The purpose of this note is to state that further 
experiments, shortly to bo published, lend what 
seems to be practically conclusive support to thft 
view that the upper limit is governed by ternary 
collisions in the gas phase. The particles which are 
deactivated or recombine in this process must be 
much more massive than pairs of hydrogen atoms. 

The following simple theory accounts quantita¬ 
tively for many of the facts about tho upper 
limit. Lot X and Y bo two kinds of atom or moleoule 
which collide in the course of a chain and let there 
be a certain probability that at such a collision the 
chain branches. If, however, any third molecule 
arrives while X and Y are associated together, then 
deactivation occurs. Equating rate of branching to 
rate of deactivation we have : 

k[X] [Y] - Z x [X] [Y] [H t ] + Z % [X] [Y] [OJ + 

Z% [X] [Y] [MJ 

M representing an ineH gas present. The Z factors 
are proportional to the collision frequencies of tho 
complex X Y with hydrogen, oxygen or tho inert gaa 
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m known. A study of ihe toruoture of the ohromo* 
gomes of Allium has been undertaken under the kind 


respectively. From this it follows that at the limit 
#1 [H't] + %% [0,3 -f Z % [M] is a oonstant. Experi- 
ment shows* in agreement with this, that at the 
limit in the absence of an inert gas, [HJ « C — b [OJ, 
and also that on addition of inert gas there is a linear 
decrease in the partial pressures of hydrogen and 
oxygen. The influence of helium is considerably 
greater than that of argon on account of its much 
greater speed, and consequently greater Z 9 value. 
Similarly, the oonstant 6, which equals Z,/Z lP is much 
less than unity. 

The value of Z can be shown to be proportional to 
/ u i It whore a «» m M , otc. being 

a XYM / *XYM r m XY + 

the molecular weights and c X yM the sum of the 
molecular diamoters of the complex X Y and the 
colliding moleculo M ; similarly for and Z 0 ^ 

To allow the high speeds of hydrogen and of helium 
compared with oxygen and argon to have the infhionco 
in the calculation which experiment shows them to 
have in practice, the value of w X y must not bo too 
small. Thus X Y must be much heavier than a pair 
of hydrogen atoms. For the purposes of a preliminary 
calculation, we have assumed X Y to be an activated 
complex of H s and O a , which has a finite probability 
of branching unless hit by a third molecule. Using the 
molecular diameters given in the tablo in Tolman’s 
“Statistical Mechanics”, we find that helium should 
have 1 '77 times the effect of argon, while the 
experimental value is about 1 *6. Moreover, the ratio 
of the Z values for hydrogen and oxygen gives the 
calculated value of the constant b as 0-39, compared 
with an experimental value of 0 *325. Having regard to 
uncertainties in the molecular diameters, these agree¬ 
ments are very close, and show that the relative 
speeds of the different molecules principally deter¬ 
mine the variation of the upper limit. Thus the 
theory of gas phase deactivation of fairly massive 
complexes in ternary collisions is strongly supported. 

C. N. Hinshklwoop. 

G. H. Grant. 

Trinity College, 

Oxford. 

Feb. 11. 


guidance of Prof. R. Buggies Gates, with the view of 
solving some of those problems. A preliminary 
account of the results so for obtained by cytologioal 
observations and the use of wire models is given 
below. 

(1) At the early metaphase each chromosome is 
seen to be composed of two spirally coiled chromo- 
nemata and the duality of this spiral has been ob¬ 
served in all stages of the mitotic cycle. 

(2) The spiral is coiled in opposite directions in 
the two arms of the chromosome, the null point of 
the spiral being the attachment constriction of the 
chrornosomo. 

(3) This form of double spiral permits of the 
separation of the chromosome into two by a simple 
uncoiling. This commences at the ends, as observed 
in Allium , but conceivably in some forms it may be 
initiated by the pull of the spindle fibres at the 
point of constriction. 

(4) This unwinding causes rotation in the two 
arms of the chromosome ; it may be possible that, 
as a result of this rotary motion in each arm of the 
chromosome, longitudinal cleavage is initiated in 
each chromonema at the metaphase stage. 

(5) The separated chromonomata (daughtor chro¬ 
mosomes), which now present a double spiral struc¬ 
ture in each, remain parallel until they are finally 
pulled apart to the opposite polos of the spindle. 

The doublenoHH of the anaphase chromosomes is 
clearly seen and the twisted appearance of these is 
due to slight loosening of the double spiral, which has 
been observed by Hedayetullah 1 in Narcissus and by 
Miss Perry 1 in Qalanthus . The threads of this spiral 
retain their spiral structure in the subsequent stages 
of the mitotic cycle. The different appearances pre¬ 
sented by the chromosomes in these stagos are mainly 
due to the compact or loose nature of the double 
spiral. The dual threads remain closely associated 
together until their final separation at the next 
metaphase. 

Further work on this subject is in progress and it 
is hoped that a detailed account may be published 
at a later date. 


Structure and Division of Somatic Chromosomes in 
Allium 

Three divergent views have been expressed re¬ 
garding the structure of chromosomes. Pfitzner in 
1882 suggested that a chromosome is made up of a 
row of granules embedded in an achromatic or less 
chromatic matrix. About the same time, Baranetzky 
found a spiral structure in certain stages in the 
meiotic cycle of the chromosomes of Tradescantia 
virginica. Vejdovsky (1912) has termed this spiral 
the chromonema. The chromonema theory conceives 
of a continuous, filiform, spirally coiled ohromatio 
element in on achromatic matrix. The alveolar theory 
foreshadowed by van Beneden and worked out by 
Gr^goire and his pupils contemplates the homo¬ 
geneous chromosomes of the metaphase becoming 
during the following stages a honey-combed structure 
by the appearance in it of numerous alveoles. The 
supporters of this view assume that a longitudinally 
aligned central series of alveoles would account for 
the origin of the split in each chromosome. 

The exact nature of the behaviour of chromosomes 
both in mitosis and in meiosis, as well as their rdle in 
heredity, can be understood only if their real structure 


King’s College, 
London. 
Feb. 7. 


T. K, Koshy. 


\ HedayotuIWi, J. Itoy. Mie. Soe., 61 , 347-380, 
* Perry, J„ Hoy, Mic , S «\, 62, 344-3S0. 


Synthesis of Protein by Green Plants 

In green plant tissues, the relation of protein 
synthesis to light has long presented puzzling features* 
It is known that many such tissues can synthesise 
protein in the dark if carbohydrate supply is 
abundant. Normally, however, protein accumulation 
in leaves appears to take place chiefly or solely in 
the light. In the case of an alga, ChlortUa, Muenscher 
showed that approximately equal amounts of protein 
were accumulated if the algal cells were grown in 
either dark or light on a glucose medium containing 
nitrate. Muenscher’s cultures were nnnfctinwl gm 
a long time, and they amply show, therefore, that 
protein synthesis approaches the mm. ■tOui Ubr ium 
point in the dark as it does in the light. 

Using the same strain of OhiortUa as Musnsaher 
(that of Hopkins and Wana), we have found that the 
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4gft and synthesises protein much more 

rapidly in the light than in the dark. Thus of a number 
of pure cultures (inoculated with the same number 
of cells and grown on a glucose medium containing 
ammonium nitrate), some were taken for analysis 
to represent the original condition, others were kept 
for three days (a) in the dark or ( 6 ) in continuous 
light. These yielded on analysis, as ragra. per culture, 
the following: 


Original 

Dark 

Light 


Dry Weight total 

Nitrogen 

84-4 2-83 

1121 342 

198 '4 £>*60 


Protein Gain in 

Nitrogen Protein Nitrogen 
2 60 

8 06 0*49 

4*97 2-41 


It thus appears that the velocity of protein 83 mthesis 
is much greater (five times) in the light, though the 
final equilibrium is similar in either light or dark, 
if sufficient carbohydrate is available. This con¬ 
clusion would also satisfactorily interpret the avail¬ 
able data for the higher plants. 

L. Loose. 

University, W. H. Pearsall. 

.Leeds. 


Insects and Micro-Climates 

It is well known that when water is exposed to 
dry air, evaporation takes place and the liquid 
becomes cooler than its surroundings ; when a dish 
of water is placed in still air at 30° C., the tempera¬ 
ture of the water is sometimes considerably lower 
than that of the air. The amount by which the water 
ia cooler depends on the humidity of the air, for the 
lowering of the temperature is directly proportional 
to the rate of evaporation, which is governed by the 
saturation deficiency. In our experiments, when the 
air in the room has a humidity of 78 per cent, then 
the temperature of the water is 27 *0° C., and when the 
humidity is 40 per cent, then the temperature is 22° C. 

The temperature of the air immediately above the 
water in the dish has approximately the same 
temperature as the water. Experiments have shown 
that Oulez fatigans is killed by an exposure to 41° C. 
for on hour, and it is suggested that its habit of 
resting in damp situations has enabled this insect 
to survive in countries where the shade temperature 
is frequently considerably above 41° C. Many 
insects which are found in these situations are prob¬ 
ably attracted there by the lower temperature and 
not by the high humidity. 

The large fall in temperature due to evaporation 
means that the conditions to which many insects 
are subjected are even more different from those 
measured by standard meteorological methods 
than is usually realised. In experiments with a 
number of different insects, we have shown that 
exposure to dry air is usually more rapidly fatal than 
exposure to moist at the same temperature. At first 
sight this would imply that, for any given tempera¬ 
ture, the higher the humidity the more favourable the 
conditions for these insects; but it is possible that 
ttoe effect may be the reverse, for the high atmospheric 
humidity will prevent evaporation and ra&e the 
temperature to whioh the insect is actually subjected. 
For example, in air at 35° C. with a relative humidity 
of 90 per cent, the temperature of- the water would 
ho 83°C. (assuming that 2-6 ram. saturation deficit 
gSjvO a reduction of 1 ° 0 * which was the amount 
found in our experiments). If, however, the air was 
at 40 ° Q. and had a relative humidity of 10 per cent 
—conditions which Would prove rapidly fatal to 
the water would only beat 20 * C. 


We should like to direct the attention of entomo¬ 
logists to these observations, in the hope that they 
will study the olimatio conditions of the air in wells, 
over collections of water in rot-holes and in other 
places where insects are found resting. 

H. S. Lkkson. 

Kenneth Mellanby. 
London School of Hygiene and 
Tropical Medicine, W.C.l. 

Feb. 20. 

Triphenylmethyl Derivative of Vitamin C 
1 gm, of asoorbic acid (vitamin C) was dissolved 
in 5 c.c. of pyridine and 1*4 gm. triphenylchloro- 
methane were added. After standing for two days 
at 30° C. the solution was diluted with chloroform, 
shaken out twice with water and dried with anhydrous 
sodium sulphate. The solution was evaporated in 
vacuo, the syrupy residue dissolved in a little benzene 
and precipitated with petrol. The precipitate was 
ground up in a mortar under 2 por cent acetic acid, 
dried, and rcprccipitated from benzene as above. 

Trityl-ascorbic acid is a white amorphous powder, 
easily soluble in chloroform, benzene, alcohol and 
alkali, insoluble in ether, practically insoluble in 
water and petrol. It begins to colour at 80° Q. At 
130° it melts with blackening and decomposition. 
Its specific rotation is + 30° (c. 3 *0). Its percentage 
composition was carbon, 71*1 and hydrogen, 5*41; 
calculation for the formula gives carbon, 

71*73 and hydrogen, 5*3. 

The mono-acetone-ascorbic acid did not give a 
trityl derivative. The acetone-ascorbic acid and the 
triphenylchloromothane were recovered unchanged. 

It follows that vitamin C contains a primary OH 
group, which is involved in mono-acetone-ascorbic 
acid in the formation of the isopropylidone group. 
Owing to the presence of a oarboxy group, we may 
also conclude that vitamin C is not an aldehyde and 
the CO group is present as ketone. 

L. Vargha. 

Institute of Medical Chemistry, 

University Szeged, Hungary. 

Fob. 0. 

Indophenol Reducing Capacity of Lemon Juice and 
its Fractions in Relation to Vitamin C Activity 

Mr. Dann 1 is labouring under a misapprehension 
in interpreting the results of my paper 8 . My figures 
show that if the reducing capacity of the various 
lemon juice fractions be interpreted in terms of fresh 
dec it rated lemon juice, eighteen guinea-pigs receiving 
daily doses equivalent to 2 c.c. (reduction value 
8-10 c.c.), eighteen receiving doses equivalent to 
1*5 c.o. (reduction value 6-8 o.o.), thirty-six receiving 
doses equivalent to 1 c.c. (reduction value 4-6 o.o.), 
seventy-two animals in all (tested usually three in a 
group), died of apparently uncomplicated scurvy within 
30-40 days. It need scarcely be stressed that young 
guinea-pigs do not vary in biological response to 
anything like this extent but always survive much 
longer than 30-40 days, even if they are not fully 
protected, on daily doses of 1-2 c.c. or even less of lemon 
juice. This fact invalidates Mr. Dann’s inferences. 

S. 6. Zilva* 

Lister Institute of Preventive Medicine, 

Chelsea Gardens, S.W.l. 

1 Dftan, Natuah, 181, 274, Feb. 26, 1933. 

1 ZUva, Biocfum. J £ 6 , 1624; 1932. 
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Vitamin C and Ascorbic Add 

Messrs. Birch, Harris, Kay and Dann have 
summed up in Nature of February 25 (p. 273) the 
arguments for believing that vitamin C and hexuronio 
(ascorbic) acid are identical. In the course of their 
observations they refer to “Ostermalt” as having 
been shown by their chemical method to contain an 
amount of ascorbic acid that should cause it to 
protect guinea-pigs from scurvy in a daily dose of 
3*3 gm. ; no figure was apparently available to the 
authors enabling them to compare this conclusion 
with an actual biological assay. 

In further substuntiation of the authors* views 
that ascorbic acid and vitamin C are identical, I 
may be permitted to state that Ostomalt, to which 
they presumably refer, as manufactured in these 
Laboratories for the last six years, contains a pro¬ 
portion of concentrated Californian orange juice ? 
The amount of this juice present in Ostomalt is such 
as to give the equivalent of half its own volume of 
fresh orange juice to the product. 3 -3 gm. of Osto- 
mftlt occupy a volume of about 2-5 ml., and the 
figures given by Birch, Harris and Kay for the pro¬ 
tective dose of orango juice are 1-2, 1*5, 1*9 ml. 
It will therefore bo soon that the results obtained by 
their titration method arc in good agreement with the 
equivalent of fresh orange juice present in the 
product. 

A short while ago on independent laboratory, 
carrying out tests for an official body, found by 
biological assay that Ostomalt contained an amount 
of vitamin C that was “in very fair agreement with 
their [the manufacturers’] claim that the product 
contained antiscorbutic vitamin equivalent to half 
its volume of fresh orange juice”. 

It would therefore seem that the chemical estima¬ 
tion of the vitamin C present in this product, which 
is primarily a mixture of malt solids, concentrated 
orange juice, and cane sugar, with certain other 
vitamin supplements, is in substantial agroemont 
with direct and indirect biological assays, affording 
further confirmation for the views of Birch, Harris, and 
Kay as to the identity of vitamin C and ascorbic acid. 

Glaxo Laboratories, A. L. Bacharach. 

Research Laboratory, (Chief Chemist.) 

56 Osnaburgh Street. 

London, N.W.l. 

Feb. 27. 


An Inhibitor of the Antimony Trichloride Test 
for Vitamin A in Cod Liver Oil, 

It has been shown 1 that traces of substances like 
furan, indol and skatol inhibit strongly the intensity 
of the absorption hand of vitamin A with antimony 
trichloride at 620 mg. In cod liver oil, there must be 
such an inhibitor, bocause after saponification a much 
Stronger Carr and Price reaction is obtained with the 
unsaponifiable fraction. 

Attempts to isolate this inhibitor by means of 
different soaps in various solvents ; vacuum distil¬ 
lation ; bromination and debromination ; and cooling 
down to low temperature in different solvents, proved 
to be unsuccessful. However, I have succeeded in 
isolating it jn the following way : Cod liver oil for 
medical purposes (pale yellow coloured) is saponified, 
acidified and the mixture of acids dissolved in five 
volumes of petroleum ether (b.p. 0 O°- 8 O°). After 
drying with anhydrous sodium sulphate the solution is 
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vigorously shaken up with 1/10 volume of diluted 
sulphuric acid (5 volumes of 96 per cent sulphuric 
acid + 2 volumes of water). The sulphuric aoid 
layer contains the inhibitor and is poured out into ft 
largo volume of cold, saturated sodium sulphate 
solution. This mixture is extracted several times 
with petroleum ether. After evaporation of the 
solvent, the resulting oil is distilled and boils at 
180°~210°/l-2 mm. This oil is dissolved in petroleum 
ether and again shaken out with sulphuric acid. The 
resulting oil, a pale yellow viscous substance, boiled 
at 203°/1 mm. From 1 litre of ood liver oil about 2 J c.o. 
was obtained. 

Tho inhibiting power (measured by moans of a 
Zeiss stuphometer with tho S 01 filtor) is four to five 
times as largo as that of indol. The substance readily 
absorbs bromine and gives a strong orange yellow 
colour with tetranitromothane. The iodine value 
(Wijs) and bromine value (Kaufmaun) depend on 
the time of reaction and excess of the reagent. 
Iodine values varied from 205 to 392, and bromine 
values from 100 to 304. 

Molecular woight determination gave 332 (titrated 
as a mono-basic acid). Analysis gave as a formula 
C tl H„ 0„. Qualitative tests for sulphur and nitrogen 
(Lassaigno) were negative. Catalytic hydrogenation 
(platinum catalyst) showed absorption of about 4 atoms 
of hydrogen per molecule. Tho hydrogenated product 
has lost the inhibiting power, and gives no colour 
with tetranitromothane (bromine value after 5 
minutes reaction --- 0). 

However, it may also be pointed out that the 
inhibiting power of a substance is not duo to its 
unsaturatiou alone, because specially prepared, very 
pure, unsaturated fatty acids (oleic, linoloic acid) do 
not show any inhibiting power. Impure fatty 
acids (oxidised) give a red Carr and Price reaction; 
thus in presence of vitamin A there results a mixed 
colour, but no inhibition will be seen by speotro- 
scopical research. 

A. Emmerie. 

Laboratory of Hygiene, 

University, Utrecht. 

Jan. 30. 

1 NATT7RK, 128, 496, Sopt. 19, lim. 


Dissociation of Nitrous Oxide in the Glow Discharge 

In a recent paper, Kuock and Brewer 1 describe 
experiments made on the dissociation of nitrous 
oxide in the ‘glow* discharge. Using a special dis¬ 
position of electrodes which eliminates anode glow 
and positive column, they find, with fields of the 
order of 2,000 volts/cm., over a pressure range 2-5 
mm., that the initial decomposition rate is practically 
indejjendent of the initial pressure* Similar results 
for both nitrous oxide and ammonia have been 
described by Hinshelwood and Hutchinson 1 , who, 
using a method which gives essentially the integrated 
dissociation throughout all parts of a normal glow 
discharge, state that for weak discharges the absolute 
amount of decomposition tends to be independent 
of the initial pressure. They observe, however, 
that for more intense discharges “the amount of 
decomposition becomes proportional to the pressure, 
i,e., the percentage decomposition is now indepen¬ 
dent of the initial pressure*’. This they term the 
“unimoleoular state . Unfortunately, they give little 
data as to the potentials employed. 
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1 have, for some time, carried out experiments on 
nitrous oxide under slightly different conditions, 
namely, in the high-frequency discharge (frequency 
approximately 100 kc.) in long tubes (c. 70 cm.) of 
4 cm. diameter with external electrodes very close 
to the ends. Under these conditions, the glow is 
distributed almost uniformly throughout the gas. 
In the earlier experiments, damped high-frequency 
current from a spark oscillator was employed. Fields 
of average peak intensity ranging from 100 to 400 
volts/cm. were applied, with initial pressures ranging 
from 0*1 to 3*0 mm., and a specially dovised mem¬ 
brane gauge* enabled any one dissociation to be 
followed almost to completion. 

The results were in substantial agreement with 
thoso of Hinshelwood and Hutchinson. At the 
lowest intensity of discharge, there was a definite 
tendency for the initial rate to vary little with the 
initial pressure, but at the highest potential difference 
employed there was a small pressure range in which 
the dissociation was sensibly unimolecular. The 
transition from one state to the other is shown 
strikingly by plotting the half-value period T, against 
the initial pressure p a , for a given potential difference. 
For low potential difference, T increases rapidly with 
p Qr but the curve shows a slight inflection, which 
becomes more pronounced at higher potential 
differences and finally develops into a flat portion 
of curve parallel to the p 0 axis over an appreciable 
range of p 0 . But even at points well removed from 
this unimolecular region, a given dissociation os a whole 
is found to be better described by a unimolecular 
law than by any other law of integral order, although 
the velocity constant is now pressure dependent. 

In a further series of experiments (in collaboration 
with Mr. C, H. Noton) a valve oscillator was used, 
current measurements were made, and an improved 
discharge tube and gauge allowed the dissociation 
to be followed in greater detail. Measurements were 
made well away from the unimolecular region. It 
was found that for a briof period (3-4 sec.) after 
initiation, the dissociation rate increased, rapidly 
attained a maximum, and then proceeded ‘normally’. 
The current varied in a similar manner, reaching 
maximum shortly after (dp}dl) max.- A number 
of considerations militate against its being ascribed 
to possible selective adsorption on the walls in the 
initial stages, and the effect appears to be real. A 
similar and much larger effect has also been observed 
with nitrogen pentoxide. Further experiments are 
in progress and are being extended to ammonia. It 
is hoped to publish shortly details of the experiments 
already made. 

Edward A. Stbwardson. 

George Holt Physios Laboratory, 

University of Liverpool. 

Jan. 31. 

1 /, Phu$. Chem„ 86 , 2396: 1932. 

1 Pnc. Roy, 8oc,,A, ill, 131; 1928. 

* J . Sci. /n«tr„ (f, k\7 ; 1930. 

Relative Intensity of Spectral Lines in Indium and 
Gallium 

During 1932 , work has been oarried on in this 
laboratory on the measurement of the relative 
intensity of spectral lines in the above elements. 
The amount of material available was very limited, 
consisting of a small quantity of metallic indium and 
a little gallium chloride, both kindly supplied by 
Prof. Fawsitt, of the Inorganic Chemistry Department 


of this University. All this material has now been 
used up, and thus the results are published at this stage. 

Results are given for the doublet 2p I / t -2# 1 / 1 and * 
2Pi/i“2* l/f for each element. The wave-lengths of 
these lines are 4511 A. and 4102 A. respectively for 
indium and 4172 A. and 4033 A. respectively for 
gallium. Measurements of other doublets of the same 
series had not been successful by the time the material 
had all been used up. 

The photographic methods introduced by Prof. 
Omstoin were followed fairly olosely. The spectra 
were produoed in an arc with silver-tipped copper 
poles, which gave a clear spectrum in the required 
regions. In the case of indium, a button of the metal 
alloyed with lead was placed on the lower pole, while 
for gal lium the chloride was packed into a hole 
drilled in the lower polo. The potential applied to 
the arc was in one plate 100 volts and in the others 
250 volts, while the arc current was 3~4 amp. A 
set of density marks, taken with a small incandescent 
lamp calibrated photographically by means of a 
standard lamp, was put on each plate. A reducer 
was used to divide each spectrum into two parts so 
that two sets of readings might be obtained from each 
spectrum. Those two sets agreed within experimental 
error. The oxposuro time for the arcs varied, and was 
not always the same as that for the density marks, 
but there is no corresponding variation in the results. 

Whon an arc was taken using pure indium, a 
rovorsal effect was obtained. To investigate the effect 
of this, alloys of load and indium were made up, 
containing different proportions of the two metals, 
varying from 1 In : 10 Pb to 1 In : 500 Pb, and 
used in different plates. Those alloys were prepared 
by melting the lead and indium together in a crucible 
under tallow to prevent oxidation. The mean results 
obtained with different alloys showed no regular 
variation, so that apparently any rovorsal effect is 
negligible at these concentrations. With tho same obj eot, 
some of the gallium arcs were taken with pure gallium 
chloride and others with a mixture of approximately 
equal parts of the chlorides of zinc and gallium. Both 
gave the same results within experimental error. 

The results for indium are given below. Tho 
first column gives the proportions by weight of indium 
to lead in the alloy used in the plate. The intensity 
ratio given in the third column is that of tho line 
of longer wave-length. The ratio a^/a* 2 is obtained 
from / t /J, by multiplying the factor (Xi/X|)*, cq 
and a a being the amplitudes of the virtual oscillators 
given by the equation 1 ~ a*v l . The last row in 
the table gives the moan of all the results for different 
plates and concentrations. 


In./rb. 

No. of 

Mean 

Mean 

Mean error In 

Readings. 

1 A/A 

! «i B /V 

iii i. 

1/10 

1 5 

! l'OC 

2-42 

Oil 

1/33 : 

8 

! 1*51 

2 *21 

0-Ofl 

1/33 

! 3 

1 1-73 

2 53 

0*09 

1/33 | 

7 

1-04 

2-39 

0-06 

1/100 

; 4 

1 -47 

2-16 

o-oa 

1/600 

_ l _i 

1 «1 

2-36 

0-04 


20 

1 '02 

2 -36 

0-09 


The corresponding results for gallium are given below. 
The last row again gives the mean of all the results. 


No. of 

Mean 

1 Moan 

1 Mihail error In 

Readings. 

A/A 

! M.W 

i,ll. 

s 

1-36 

1-66 

0-07 

8 

! 1-36 

1*66 

0-07 

10 

1-36 

1*65 

0-07 
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The mean values of of fa t * obtained for this pair 
of lines for indium and gallium, namely 2*35 and 
1-56 respectively, may be compared with the value 
2*58 obtained by Prof. Vonwiller 1 for the correspond¬ 
ing pair for thallium. 

in conclusion, I wish to thank Prof. Vonwiller, 
who suggested the work, for his continued help and 
advice. 

R. Payne-Scott. 

Department of Physios, 

University of Sydney. 

Dec. 21. 

* Phy$. He i\, 8ft, 7, 802 ; 1030. 


Absorption Bands of Iodine Vapour at High 
Temperatures 

I havk investigated the absorption of iodine 
vapour in a tube of 26 cm. length at temperatures 
above 800° C. over the region 2900-5000 A. and have 
observed the appearance of a continuous absorption 
band with a sharp limit at 3425 A. on the long wave 
side. With increasing temperature the intensity of 
this band increases and at 900° C. a new absorption 
band appears with the long wave limit at 3252 A. 
At about 1050° C. both bands extending from 3425 A. 
to 3000 A. change in appearance, showing on the 
continuous background many close bands. These are 
extremely diffuse and it was impossible to decide 
whether they are genuine band heads or duo to 
fluctuations of intensity in the continuous spectrum. 

The table below gives the temperature t and the 
vapour pressure p at which each kind of spectrum 
appears. 


Limit of 

Broad con tin noun baud 

I Narrow bands 

band. 

appears at 


appear at 


t \ 

V In mm.Hi;. 

t 

p In mm, Us. 

3425 A, 

775° 1 

, R0 i 

1050" 

7 m 

8252 A. 

885° 

i 

700 

X050 1 ' 

\ 700 


If the vapour has the temperature 1050° C„ the 
broad continuous band at 3252 A. appears first at a 
pressure of 150 mm. mercury. Similar experiments 
were also made with a shorter absorption tube of 
13 cm. length and it was found that the length of 
the tube does not affect the appearance. 

The following are peculiar features of these absorp¬ 
tion bands : (a) an abiupt limit on the red side 
which in the region investigated is independent of 
the temperature between 800° and 1050° C ; (6) the 
maximum of the absorption lies close to the red edge 
of the bond, namely, at 3425 A. ; another less pro¬ 
minent maximum lies at 3252 A. ; (c) the bands 
extend down to about 3000 A. 

Oldonberg 1 , investigating the influence of foreign 
gases on ultra-violet fluorescence of the iodine vapour, 
observed these bands in emission. He found that 
with increasing pressure of foreign gas the continuous 
band at 3460 A. first increases and then spreads into 
many narrow diffuse bands. The same phenomenon 
,was observed by Cario and Oldenberg 1 in electric 
discharges through narrow capillary tubes in iodine 
vapour and by E. Hirsohlaff* in fluorescing vapour at 
high temperatures. The narrow absorption bands 
show on exact agreement with those measured by 
Oldenberg between 3262 A. and 3000 At; in the 
region 3425-3252 A., however, the bands quoted by 
Oldenberg were not all found and those actually 


observed show an irregular increase of Av with the* 
wave-length. 

The appearance of these bands in the absorption 
spectrum seems to contradict Olden berg’s suggestion 
ascribing their origin to the recombination of iodine 
ions I + +I-«Ii-t-Av (lonenvereinigungeleuchten ). 

In connexion with the observed absorption band 
limit at 3425 A. (800°-1050° C.) it is of interest to- 
note that according to Oldenberg’s observation in 
fluorescence (20° C.), the band limit appears at 
3460 A. t whereas Hirschlaff finds it at 3439 A. also 
in fluoresoence (640° C.). 

Physical Laboratory, E. Skorko. 

Stephan Batory University, 

Wilno, Poland. 

1 O. Oldenberu, Z. Phy»„ 85, 130: 1924. 

* 0, Cario ana O, Oldenberg, Z. Phyi., 81, 914 ; 1925, 

1 E. Hlwchlatf, Z. Phys. t 75-325 : 1932. 


Neutrons 

I have obtained the following result, from a 
unified field theory. Two particles, of charges e, E r 
and masses m, M exert on each other, apart from 
the usual electrostatic force, also a ‘gravitational* 
repulsion with a potential 

e'E* 1 

4 me* r* 

if M > > m. 

If this result is correct, it could account for the 
existence of neutrons. An electron and a proton are 
held together in a neutron by combined attractive 
and repulsivo forces which are in statical equilibrium. 
The size of a neutron is thus r « 1 -4 x 10 cm., 
and the binding energy is me 1 * 5 x 10® electron- 
volts. 

Chadwick’s values for the size and binding energy 
of a neutron are 10 . 1 *-l(h u cm. and 10* to 2x10* 
electron-volts. 

D. Meksyn. 

62 Kenilworth Avenue, 

S.W.19. 

Feb. 12. 


Preservation of Fossil Bones 

Referring to the note in Nature of January 28 r 
p. 129, I have found that the safest and simplest 
method of hardening permanently and without dis¬ 
coloration the tusk and osseous fragments of the 
great Mammalia (mammoth and rhinoceros) recently 
found in the west of Scotland is repeatedly to baste 
the pieces with a strong solution of gum Dammar. 
This should be done after the object has become 
rather dry but before any warping occurs. 

The method of treatment will, however, depend 
upon the condition of the relics. The Scottish piooes 
which I have handled are now exhibited in Kelvin* 
grove Museum, Glasgow, and were all found in a 
very wet and spongy condition, 15-25 ft. under 
grass-level and in the laminated gravels of the old 
raised terrace of the Kelvin River, some eight 
east of Glasgow, at about 170 ft. O.D. 

Had the pieces been allowed to remain without 
treatment, disintegration would now have been 
oomplete; with an incalculable loss to saienoe. 

Ludovio McL. Mann. 

4 Lynedooh Crescent, 

Glasgow, C.3. 

Feb, 4. 
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Research Items 


Ancient and Modern Mam In opening a discussion 
on man's kinship with the primates at the Royal 
Anthropological Institute in November last (Man, 
No. 9, 1933), Dr. S. Zuckermon offered the suggestion 
that the existing classification of man is irrational, 
preventing a convincing evolutionary interpretation 
of the remains of fossil man available for study. 
Dr. Zuokerman reviews the evidence on which he 
bases his suggestion in the Eugenics Review , vol. 24, 
No. 4, and arrives at the tentative conclusion that 
archaic typos and modern man fall into two easily 
definable groups, the sub-family Palroanthropidso 
comprising such forms as Pithecanthropus , Peking 
man, and Neanderthal man ; and the sub-family 
Neanthropidee consisting of types like modem man 
and the men of the upper palaeolithic. Generic status 
has been assigned to Sinanthropus, yet taking the ten 
Neanderthal skulls selected for contrast by Prof. 
Davidson Black, they show intra-specific differences 
of linear dimensions often greater than those re¬ 
garded as generic differences in the family Hominidoe. 
Again, in the main distinguishing feature of Nean¬ 
derthal skulls, the small flattened sagittal area, 
Sinanthropus corresponds not only to Neanderthal 
man, but also to Rhodesian man and Pithecanthropus. 
Differences in the vortical planes in which certain 
breadth measurements of tho brain-case fall have 
been taken as differentiating Pithecanthropus and 
Sinanthropus , yet as important a difference in one of 
the breadth measurements differentiates all Nean¬ 
derthal men from modem man ; but here it is 
regarded as specific only. The difficulties which arise 
from tho unequal significance attached to the 
peculiarities of Neanderthal man, Sinanthropus and 
Pithecanthropus , point to one of two conclusions— 
either Sinanthropus should be included in tho genus 
Pithecanthropus or the acoepted classification of all 
extinct Hominidoo should be revised. 

Tberomarusian\ In L'Anthropologic (T. 42, Nos. 
6 -6) MM. E. G. Gobert and H. Vaufrey discuss the 
application of the term Tberomarusian’ coined by 
A. Barbin (1869-1932) to distinguish an industry 
discovered by him in the cave of La Mouillah, near 
Mamia (Oran). This culture he regarded as closely 
related to the upper palieoLithio of south-east Spain, 
described by Siret. The most characteristic feature 
of the culture is its miorofithic industry, though it 
has been regarded as distinctively palaeolithic. Other 
Iberomarusian sites have been identified in eastern 
Moroooo, Oran, Algiers and Constantine. A distri¬ 
bution map published in 1914 shows that Capsian 
and Iberomarusian are mutually exclusive, tho former 
being confined to the southern Tunisian area and 
adjacent province of Constantine, while the latter 
belongs to the littoral area of the tells. The authors 
now describe two sites which mark the extremes of 
the Iberomarusian culture in east and west. These 
ore Ouchtata (Tunisia) and El-Hank and Ain. Rah- 
m&ne (Casablanca). The description of the finds on 
these sites establishes the character of the culture 
with greater precision, while the El-Hank site indi* 
Oates the close relation of the Iberomarusian with the 
underlying Aterian, which is a late survival (also 
found elsewhere in Africa) of a technique of Mous- 
tori&n origin. Tentatively it is suggested that the 
Iberomarusian is the littoral facies of the continental 
Capsian and that in the steppe region the typical 


Capsian overwhelmed and took the place of the Aterian, 
which on the littoral lies at the base of the Ibero¬ 
marusian. This lost is mesolithic rather than paleo¬ 
lithic. But even if the Iberomarusians and Capstans 
possessed industries of widely different facies, they 
were nevertheless of one and the same race, that of 
Mechta el-Arbi. The evidence being against the 
African affinities of the upper palaeolithic of south¬ 
east Spain, Tberomarusian* might possibly be re¬ 
placed by ‘Oranian*. 

Spread of Eskimo in Greenland. It is rare in modern 
times to find an extension of the area occupied by 
primitive people. There are abundant signs that 
in the past all the ioo-froo border of East Greenland 
was occupied by wandering Eskimo but the last seen 
on the north-east coast were on Clavering Island in 
1823. In 1894 the Danes founded the Eskimo settle? 
merit of Angmagssalik in the south-east and in recent 
years have been successfully promoting further 
settlement. In a lecture to the Royal Geographical 
Society on February 6, Capt. E. Mikkelsen described 
some of these efforts and diacussod tho habitability 
of the coast, especially the Boissevillo Coast between 
Kangordluksuak and Scoresby Bound. A new 
colony of 85 Greenlanders, transferred from Ang¬ 
magssalik, was established at Scoresby Sound in 
1924. This colony flourished and now numbers 150. 
Conditions in the vicinity point to the possibility 
of its extension. Seals, walrus, narwhals, foxes, 
boars and birds are abundant. The musk-ox also 
occurs in fair numbers but these are protected at 
present. It is essential, however, if the colouies are 
to thrive, that the seal and walrus shall be protected 
from European hunters not only along that coast 
but also farthor to the north, whence the ice-floes 
come south with tho seals. The Boissevillo coast 
is less attractive but the number of bears show that 
seals are abundant. Eskimo have already used this 
coast in tho past and it is the aim of the Danes to 
establish along it a line of contact between tho 
Scoresby Sound colonies and Angmugssalik. 

Abnormal Chitons. Iw. Taki (Mem. CoU. Sci„ 
Kyoto Imp. Univ., Ser. B, vol. 8, No. 1, 1932) records 
eight specimens of Japanese chitons with loss than 
the usual number (eight) of shell-plates. Examples 
are described in which reduction to five, six or seven 
plates has occurred, with subsequent regulation of 
form among them, including eases in which a shell- 
plate partly atrophied has fused with other plates. 
Specimens with a reduced number of shell-plates tend 
to have a shorter body-length than normal. The 
author brings together previous records of hypomerio 
and coalesced ediell-plates—35 with seven plates, 9 
with six plates, 2 with five and 2 with throe plates. 
There is no cose recorded in which the number of 
plates exceeds eight. 

Bast-Sap. Prof. H, H. Dixon (Set. Proc . Roy. Dub * 
Soc., 20 (N.S.), 487-494) has described experiments 
which, it is claimed, elucidate the path and mechanism 
of translocation in plants. It is now suggested that 
the sieve tubes can permit a mass flow of solution* 
Experiments are described which show that under 
external pressures of 3 atmospheres, a solution intro¬ 
duced into the phloem moved at a rate of 7-8 Cm. 
per hour. An incision into the phloem, without 
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penetrating the xylem, frequently causes, especially 
in angiosperms, an exudation of a minute amount of 
liquid (O' 1-0-2 o.c. from a 1 mm. slit in 30 min.) 
which contains organic matter (up to 12 per oent 
sugar). This mechanism of phloem exudation, which 
is now attracting considerable attention, is supposed 
to reveal the composition of the moving fluid and 
also to demonstrate tho reality of mass flow. The 
osmotic pressure of tho oxudate varied from 13 to 
35 atmospheres. Experiments on Fraxinus excelsior 
show that the sap from a higher level is always more 
concentrated than from a lower. This difference 
(maintained chiefly by the supply of carbohydrates 
at a high level and their removal at a lower) causes 
the flow along the sieve tubes. It is suggostod that 
the theory offers adequate explanation for other 
recent results on ringing experiments. 

Uses of Rice Grass. The history of the remarkable 
polyploid plant Spartina Toumsendii has recontly 
been described by J. Bryce (‘‘Tho Economic Pos¬ 
sibilities of Rice GrassJ. Hoy, Soc. Arts , 81, No. 4170, 
Dec. 2, 1932) who shows how its habit of growth is 
Specially suitable for use in land reclamation and the 
prevention of ooaat erosion. Many striking instonoos 
of its wonderful power of colonisation are given, and 
experiments on the best methods for the utilisation 
of this power are described. In Holland, where the 
Kreekrak Polder was rising at the rate of a foot in 
five years, Spartina caused the level to rise nearly 
five feet in a similar time. Rice grass is aW> a palat¬ 
able food for farm animals, especially sheep, and largo 
yields of produce can be obtained. It can be grown 
in districts where salt abounds, either on tho sea¬ 
shore or in the neighbourhood of artesian wells the 
waters of which are heavily charged with saline 
matter. 

Phylogeny of Ammonites. A monograph on the 
Lower Triassic ammonites of North America (U.S. 
Geol. Surv. Prof. Papor 167, 1932, pp. 199, pis. 81) 
by the lato J. Perrin Smith is the last of a series of 
five works on Carboniferous, Permian and Triassic 
ammonoids published from 1903 onwards. The 
Lower Triassic ammonites of North America have 
been found in Idaho, California, Nevada and Utah, 
and comprise 117 species belonging to 32 genera. 
Only three of the genera are peculiar to North 
America and it is probable that these will eventually 
be found elsewhere. Three families, tho Xonodiscidae, 
Meekocomtida: and Hungaritid®, are almost certainly 
immigrants from the Indian region, while the Pro- 
noritid® and Thalassoceratid® are probably native 
to the American region. Tirolites is an immigrant 
from tho Mediterranean region. The Celtitid® appear 
in America, on one side, and in Albania on the other, 
and probably originated in the Arctic province. Of 
the five zones which have been recognised in the 
Lower Trias, only thro© are found in North America, 
the zones of Meehoceras, Tirolites and Columbiles. 
The systematic part of the work is fundamentally 
phylogenetic and is based on the stratigraphical suc¬ 
cession of adult forms, and on the evidence of 
ontogeny. The author is convinced that the late 
Palaeozoic and early Mesozoio ammonoids repeat in 
their ontogeny their ancestral history with a fair 
degree of exactness, for they had not been greatly 
Affected by unequal acceleration of development and 
scarcely at all by retardation or arrest of develop¬ 
ment. In the Jurassic and Cretaceous Ammonites 
recapitulation is not so distinct, because the disturb¬ 


ing factors (acceleration, retardation, and the develop¬ 
ment of cffinogenetic characters) have combined to 
obscure the record. By the application of these 
methods the author traces the various genera of 
Lower Triassic ammonites back to their Palroozoie 
ancestors, but for the details of this phylogenetio 
study the work itself must be consulted. 

Lowering of the Japan Sea Floor. Prof. H. Tsuya has 
described some pebbles recently brought up from the 
bed of the Japan Sea (Earthq. Hes, Inst . Bull., vol. 10, 
pp, 864-875 ; 1932). They were collected at various 
points on a submarine ridge, the Yamato Bank, that 
runs northwards from the south-west coast of Japan, 
and at depths of 1,500-2,000 ft. The pebbles are 
rounded or subangular, and vary in size from mere 
sand-grains to more than 20 in. in length. All of them 
have the general petrographic characters common to 
their respective rock-typos now exposed in the 
Japanese islands. It is improbable, from their wide 
distribution, that they arc ballast dropped from 
passing ships, and, from tho size of some of them, 
that they were transported by currents so far from 
the present shores. There remains the alternative 
that the sea-floor on which the pebbles lay was, in 
recent geological time, either a land-surface or a 
shallow sea near the shore, and the author directs 
attention to papers by Dr. H. Yabe ( Bull. Imp. 
Acad ., vol. 5, pp. 167-169, 430-433 ; 1920), in 

which are described two submarine shelves round 
the coast of Japan, furrowed by valleys that are 
continuations of those on tho present land. From 
the depth of the margin of tho lower shelf. Dr. Yabe 
infers that the Japanese islands were at no very 
distant date joined to the continent and that they 
have since then subsided by not less than 2,360 ft. 

Further Calculations of Electron Scattering by Atoms. 
In a recent paper ( Proc . Hoy. Soc. t Jan.) Massey and 
Mohr amplify their previous work on the scattering 
of electrons by atoms. Tho wave-mechanical problem 
involves in general the distortion of the incident 
electron wave by the atomic field, exchange of 
electrons betwoon the atoms and tho incident beam, 
the disturbance of the atomic field, and the distortion 
of the scattered wave by the new atomic field. The 
distortion of tho scattered wave might be expected 
to be large in the case of inelastic collisions as the 
spread of tho atomic field and the wave-length o£ 
the electron are both increased by tho collision, and 
tho present paper represents an improvement on 
previous work in that this distortion is included as 
well as the effect of exchange of electrons. The 
calculations have been carried out for the elastic 
scattering in hydrogen and helium and for electrons 
which have excited the 2VP and 2 a P states of helium. 
The new curves for the atomic cross-sections do not 
differ very signifloantly from the old, and at low 
velocities the theory predicts too large a cross-section. 
This behaviour is probably due to the neglect of the 
disturbance of the atomic wave functions by the 
incident electrons. The theory applied to inelaatio 
scattering by heavy atoms shows that the angular 
distribution of scattering is similar to that for 
elastic collisions, except at low velocities and large 
angles, and this is in accord with observation. 

Radioactivity of some Rare Earth Elements. The 
radioaotivity of samarium has been reported by 
Hevesy and Pahl (Natobb, 130, 846, Deo. 3, 1932) and 
i this observation has been confirmed by Libby and 
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Latimer ( J . Atner. Chem . Soc., Jan.), who have also 
found tho elements lanthanum and neodymium to 
be radioactive. The activities of lanthanum and 
neodymium are not appreciably screened by 0*07 mm. 
Of aluminium, whereas that of samarium is largely, 
if not completely, screened, ind ieating that tile 
activities of the former are mainly of the p-type 
whilst that of samarium is duo to a-rays. Two 
different, samples of neodymium, one sulphate and 
the other oxalate, showed a molar activity about 
2-5 times that of potassium ; the lanthanum activity 
was eight times tliat of potassium and the samarium 
about three times. Very pure gadolinium sulphate 
gave a negative result. It is considered that the 
radioactivity of the three rare earth elements is duo 
to the presence of unstable isotopes, but the possi¬ 
bility of the presence of actinium os an impurity in 
the lanthanum and neodymium samples has not boon 
excluded. 

Steam-Jet Operated Air Ejectors. IS team jets have 
long been used for increasing the draught through 
boiler furnaces and in connexion with vacuum brakes 
on trains, and in 1902 Sir Charles Parsons introduced : 
his ‘vacuum augmenter’ for increasing the vacuum | 
in a condenser of a turbine plant. Since then, single- j 


stage and two-stage ejectors have come into common 
use in power stations. The theory of the appliance is 
not a simple one and the success attained with various 
types has been mainly due to prolonged experimental 
investigations. Home of these investigations have 
been carried out in engineering laboratories. One 
such inquiry was described by Dr. A. H. Church in a 
paper published in 1927 in the Journal of tho Royal 
Technical College, Glasgow, while on February 17, Mr. 
F. R. 13. Watson in a paper read to the Institution of 
Mechanical Engineers dealt with a recent investi¬ 
gation made in the engineering laboratory in the 
University of Bristol. His paper was entitled “The 
Production of a Vacuum in an Air Tank by Meuns 
of a Steam Jct.’\ The objects of his investigation 
included the study of the effect of tho distance from 
the steam nozzle to tho diffusor, the explanation of 
tho notion of tho parallel throat in an ejoetor and 
tho determination of the ratio of steam to air at 
different, vacua and under different initial steam 
pressures. A description of the plant used was given 
and t he paper was illustrated with photographs, curves 
and tables. The paper is printed at length in 
Engineering for February 24 and March 3, the latter 
issue also containing a report of the valuable dis¬ 
cussion which followed the reading of the paper. 


Astronomical Topics 


The Reinmuth Planet, 1933 IiA. This is the planet 
that can approach tho earth within 3 million miles, 
and that actually came within 6 million miles last 
May. Dr. G. Htracko has published a very careful 
discussion of its orbit (Astr. Nach ., No. 5919) including 
the effect of planetary perturbations. Unfortunately, 
the accurate observations cover a range of only 18 
days, April 27-May 15. The discovery plates on 
April 24 had such long trails that they could not. bo 
measured with exactness. The planet was photo¬ 
graphed at Johannesburg on May 7 ; combination of 
this position with northern ones indicated a paral¬ 
lactic shift of about 100 ", giving a good determination 
of tho distance from tho earth. The following aro 
Dr. Strocke’s elomonts : 


Epoch 1932 Apr. 25-0 U.T. 
M 319° 59' 1-60" 

o) 284° 51' 48-73" 1 
ft 35° 50' 19*69" H 932*0 
i 6° 25' 10*86" J 


q 0 044597 
e 0*5002417 
a 1*4800743 
Period 1*8116 years 
n 1958*6005" 

T 1932 July 7*5 


The period just exceeds that of Eros, 1*761 years ; 
Eros has still the shortest known period among the 
minor planets. But both Eros and HA have shorter 
periods than Mars (1*881 years). HA makes a still 
closer approach to the orbit of Venus than to that of 
the earth, so it is subject to considerable perturba¬ 
tions from these planets, 

Dr. Stracke fears that there may be great difficulty 
in recovering HA ; but efforts will doubtless be made 
in the spring of 1934, though its distance from the 
earth will be considerably greater than in 1932. It 
will not receive a permanent number or a name until 
it is recovered, as the present range of observations 
is too short for this purpose. 


Annuaire Astronomique Camille Flammarion, 1933 , 
This attractive handbook, published annually by the 
Observatory of Juvisy, contains tho usual calendar 
information with diagrams of the planetary paths 


among the stars, and descriptive articles about thorn. 
The article on Pluto states that “it is certainly not 
greater than tho Earth, or even than Mars'\ The 
last four words cannot be taken as certain ; many of 
the estimates of its mass exceed that of Mars. 

In the diagram of the trucks of future solar eclipses 
that of 1945, total in Norway, has been inserted ; it 
was accidentally omitted last your. The table of 
elements of periodic comets is carefully kept up to 
date by M. F. Buldet. It includes tho observations of 
tho first, half of 1932. Tho stollar tables include 
explanations of tho spoctral -types, and details of 
magnitude, distance and motion. There are light- 
curves of some variable stars and details of novae. 
The list of the latter includes 20 somewhat, doubtful 
ones before' 1572 and 41 certain ones observed since 
that date ; 31 of the latter are between 1892 and 
1925 showing that, the rate is about one a year. 

A cryptic sentence on page 185 seems to need 
revision : enumerating the various motions of the 
earth, it concludes : “Enfin, un quatorzidme raouve- 
mont. ... a 6 te rlecouvort en 1916 : le d^place- 
ment . . . du systdmo sidoral tout ontier, ... 4 
la vitesso do 000 km,/sec., vers ... la constellation 
du Capricorn©.” 

The Observer's Handbook for 1933 . This volume, 
published by the Royal Astronomical Society of 
Canada, contains, bosidos the usual calendar matter, 
diagrams of the paths of the planets through the 
stars, with some details about Pluto (the earliest 
photograph of which was taken in 1914, and not 1919 
as stated). There are useful notes on the phenomena 
of each month and a table giving particulars of the 
positions, speotral type, distance, absolute magnitude 
and motion of the 260 brightest stars : another table 
does the same for the 35 stars nearest to the sun. A 
few stars occur in both tables. There is also a list of 
ocoultations of stars by the moon visible at Ottawa 
in 1933. 
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Virus Diseases* 


T HE term Virus’, formerly used in a much wider 
sense, has recently been given a special and 
restricted application. Viruses are distinguished 
from such long-recognised agents of infection as 
bacteria by their small dimensions, putting many 
of them beyond the limit of clear visibility by 
the highest powers of the microscope, and allowing 
them to pass through filters fine enough to retain 
the smallest ordinary bacteria; and by the fact 
that they cannot bo cultivated on ordinary, 
non-living media. The work of Pasteur and Koch 
initiated an epoch of investigation on the relation 
of visible bacteria to different infections, so that the 
first clear recognition of the oxistonco of ultra- 
microscopic and filterable infective agents carao only 
in the last decade of the nineteenth century, and the 
presont century lias seen the rapid progress of 
investigations on their nature. The viruses first 
recognised—those of mosaic tobacco disease and the 
foot-and-mouth disease—are still far beyond the 
range of the most advanced microscopical methods, 
and, if studied by themselves, might still be regarded 
as living contagious principles in solution. A large 
number of diseases of man, animals and plants are 
now known to bo duo to infection by viruses, and 
methods now available have shown that the infective 
units of the different recognised viruses cover a wide 
range of dimensions. 

Ordinary bacterial filters only indicate that the 
sizes of the infective units of viruses are below a 
certain maximum. Ordinary microscopical methods 
may show that the particles of a particular virus are 
beyond tho range of resolution, or that it contains 
particles which can be brought just into the range 
of visibility (about 0*2 p) when loaded with a dye. 
Neither of those methods, however, enables the 
natural sizes of tho units of different viruses to be 
determined for comparison. 

Conventional microscopical methods revealed the 
association between infection with certain viruses 
and the appearance in the infected cells of the rela¬ 
tively large structures termed ‘inclusion bodies’. 
These could not represent the virus in the form in 
which it passes a bacteriological filter. In 1904, 
however, Borrel described extremely minuto bodies 
in suitably stained films from tho juice of tissues 
infected with fowl-pox, and similar ‘elementary 
corpuscles* wore later found in material from vaccinia 
(by Paschen) and from Moiluacum contogiosum. The 
important discovery was made in recent years 
(Goodpasture) that tho large ‘inclusion bodies’ con¬ 
sist of ‘elementary corpuscles’ closely packed in a 
structureless matrix, and that a single washed 

* Substauce of a 1 m: turn entitled "Ultramicroftooplc Organisms and 
the Troubles wldch they cause", delivered by Sir lleury Dale, Sec. 
at Bedford College, London, on March 1. 


inclusion body will transmit a virus infeotion. The 
evidence for identification of the elementary cor¬ 
puscles as the organisms of these viruses has been 
strengthened by their agglutination with sera from 
animals immune to tho corresponding virus (Leding- 
ham). 

In the absence of any possibility of testing their 
identity with the virus by artificial culture, there 
remained that of comparing tho sizes of fresh, 
unstained olementary corpuscles from different 
viruses, as measured on photographs of critical 
microscopic images, obtained with ultra-violet rays 
of a suitable wave-length (Barnard), with the sizes 
of the infective units of the corresponding viruses, 
as measured by differential filtration through graded 
collodion membranes, of which the effective pore 
dimensions could be determined with sufficient 
accuracy (Elford). The comparison of the measure¬ 
ments of visiblo corpuscles, on one hand, and infective 
units on the other, has now been completed in the 
case of several viruses, and has shown a correspond¬ 
ence so satisfactory as to leave no room for doubt 
that the elementary corpuscles are the organisms of 
these viruses. 

Filtration measurements of the infective units of 
other viruses, however, show that they are much too 
small to be brought within the range of any micro¬ 
scopical method which can be foreaeon. In the case 
of the virus of foot-and-mouth disease, tho units 
appear to have a diameter as small os about 10 mg, 
only about twice that of the molecule of oxyhaemo¬ 
globin. Tho difficulty of regarding such minute 
particles os self-propagating organisms has given rise 
to the suggestion that they are toxic principles, 
reproduced by tho perverted metabolism of cells 
which they infect. A similar suggestion has been 
made to account for the reproduction of the virus-like 
lysins or bacteriophages which infect bacteria. In 
both cases, however, such a theory Beems to be 
incompatible with recent evidence dealing with 
specific immunity to such viruses. 

Specific treatment of viruses is still limited to the 
production or re-inforcement of a naturally acquired 
immunity. Recent success in that direotion with 
dog-distemper (Laidlaw and Dunkin) has aroused in 
some minds a hope of similar success with a human 
disease, such as influenza. The analogy fails, unfortun¬ 
ately, through lock of an animal species in which the 
influonza virus can be propagated and made the subject 
of deliberate experiment, and of evidence of a strong 
and lasting immunity to its attack. The facts, how¬ 
ever, that methods for the exaet study of viruses 
are only now becoming available, and that knowledge 
of their properties is of reoent and rapid growth, 
justifies a general hope of much wider success in dealing 
with the diseases which they produce. 


Geology in Great Britain 


T HE “Summary of Progress” of the Geological 
Survey of Great Britain for 1930 has been 
issued in the three parts that have now become 
customary, the first 1 being devoted to the annual 
reports of the Geological Survey Board and of the 
Director and to the routine work carried out during 
the year under review, while the others contain 
papers on subjects of special interest. Forty-four 


maps were published with seven English and three 
Scottish memoirs, some of which have already been 
noticed in our columns (Natukb, vol. 127,' 574, 
April 11, 1931). 

Of the Scottish memoirs, that dealing with 
Ardnamurchan deserves special mention. It is a 
work of unrivalled geological interest that will always 
rank as one of the greatest contributions to the 
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literature of Tertiary igneous activity in the British 
Isles* This memoir has already been individually 
reviewed (Nature, 128, 619, Oct. 10, 1931). It is 
noteworthy that work has been resumed in the 
Ardnamurchan-Moidart area of the West Highland 
district. The survey of Unst has been completed 
and a summary report accompanied by a geological 
map is supplied by H. H. Read. 

An important statement in the report of the 
Survey petrographer refers to the Cheviot granite : 
“It has been established beyond reasonable doubt 
that the normal Cheviot granite is a soda-rich 
granophyric granite almost devoid of farromngnesian 
constituents, and that the so-called augito-granito 
owes its unusual characters to the incomplete 
assimilation of basic material derived from the 
andesitic lavas 1 '. 

In Part 2* there are five papers on various aspects 
of Carboniferous goology and paleontology. Sir John 
Flett contributes a stimulating paper on a teschenite 
sill in Fife, and W. Q. Kennedy gives a critical 
discussion of the parent magma of the British 
Tertiary Province. The results of a gravitational 
survey ovor a region of magnetic anomaly in Leicester¬ 
shire are recorded by W. F. P. McLintoek and J. 
Phomister. In Part 3 8 these authors also describe 
a magnetic survey over the Lomty Dyke in Perth¬ 
shire, while A. F. Hall ini ond deals M r ith a similar 
survey over tho Pentland Fault near Porto belle. 
Stanley Smith continues his invaluable work on 
corals, describing here his investigation of certain 
Upper Carboniferous species from Glamorganshire. 
The zonal sequence of tho non-marine lamollibranehs 
of the Upper Carboniferous of Yorkshire is dealt with 
by D. A. Wray and A. E. Trueman. 

Discussing the correlation of tho British and 
French Upper Coal Measures, R. Crookall concludes 
that our highest Coal Measures are the equivalent 
of the Upper Westphalian of tho Continent. Bernard 
Smith gives records of a suite of borings through 
the glacial drifts of the northern part of the Isle of 
Mon. Sir John Flett returns to the problems of 
differentiation presented by teschenito-picrite sills, 
dealing horo with a sill encountered in a boring at 
Blackness on the south shore of the Firth of Forth. 
The petrography and stratigraphical position (Cara- 
dooian) of the keratophyric lavas of the Tweed 
valley in Peeblesshire are described by R. J. A. 
Eokford, M. Richie and I). Balsillie. In an important 
paper on a carbonate rock associated with cromaltite 
in the Loch Borrolan laccolith, J. Phemister reaches 
the conclusion that the so-called limestone is not of 
sedimentary origin, but represents a oarbonated ultra- 
basic rook; the demonstration removes tho only 
piece of direct evidence which has boon advanced 
m favour of assimilation of limestone in this alkali 
intrusion. 

The memoir on the Whitehaven and Workington 
district 4 covers part of the western fringe of the 
Lake District and the lowland mining and agri¬ 
cultural areas extending to the Solway Firth and the 
Irish Sea (Sheet 28). The region owes its economic 
importance to its wealth of coal and iron ore lying 
close tb the seaboard. The memoir is the first com¬ 
plete description of the area to be published, and 
in view of the great variety of geological formations 
and tectonic episodes, it constitutes a noteworthy 
contribution to British geology. Many problems of 
general interest are discussed. The Skiddaw slates 
are found to have closer analogies with the Levis 
shaloB of Quebec than with their equivalents in Wales 


and Shropshire. The Ennerdale granophyre is shown 
to he a stock rather than a laccolith and to be of 
probably Caledonian ago. Seven chapters are devoted 
to the Carboniferous formations. A very largo number 
of shaft and boring sections have been examined and 
surface mapping has been supplemented on an 
unusual scale by observations underground. The 
red Permo-Triassic bods present many fascinating 
problems. There is a remarkably full sequence of 
glacial deposits, three episodes, each comprising an 
advance and retreat of the ice, having been estab¬ 
lished. The second glaciation, due to combined Lake 
District and Scottish ice, has left a widespread record 
of powerful erosion, ground moraine and drumlins, 
eskers, kamas, deltas, and overflow channels. Other 
chapters deal with recont deposits and economic 
products, and special mention must be made of a 
masterly chapter on the structure of the district. 

Tho Brampton district 8 , portrayed on Sheet 18, 
is an attractive area strotching east from Carlisle to 
near Haltwhistle, which includes parts of the Alston 
block, Tyne gap, Edenside and the Carlisle plain. 
The rugged crags of the Whin Sill, surmounted east¬ 
ward from Greenliead by the Roman Wall, are of 
interest both to geologists and archaeologists. The 
Carboniferous rooks naturally claim most attention 
and they are of special importance in forming a link 
between Northumberland and West Cumberland. 
Although the Midgcholm coalfield is now almost 
exhausted, appreciable reserves of the Little Lime¬ 
stone coal still exist. A noteworthy account of the 
rhythmic cycle of deposition characteristic of the 
Yorodalo Series is given. In the New Red Sandstone 
Serios of the western half of the district the only 
mineral of value is the gypsum used for plaster 
making. Glacial drifts mask the outcrops of the solid 
rocks over widespread stretches, and the chapters 
that deal with the waxing and waning of tho glaciers 
and with the development of tho rivor systems are 
of more than usual interest. 

The Manchester memoir 8 is descriptive of Sheet 85, 
which covers an area extending west to Tyldesley, 
north to Bolton, Bury and Rochdale, and east to 
Oldham and Hyde at tho foot of the .Ponnines. It 
thus embraces much of the highly industrialised area 
of South Lancashire. Although the region has been 
heavily exploited in the past, there are still consider¬ 
able resources of coal within easy reach. Apart from 
chapters on the Permo-Triassio rocks, tectonics and 
glacial geology, the memoir is almost wholly devoted 
to the stratigraphy, palaeontology, structure, and 
economics of the Coal Measures. Investigation of 
fossil bands which mark important horizons has been 
extended over the whole field, and wherever ex¬ 
posures are available has afforded a more exact 
correlation of coal seams than has hitherto been 
practicable. The important fossils from each horizon 
are figured so that their recognition in newly ex¬ 
ploited areas should not ho difficult. 

The official descriptions of tho goology of* the 
Scottish Highlands north of Invemoss are completed 
with the publication of the memoir on central 
Sutherland 7 . An area of nearly nino hundred square 
miles, mapped on Sheets 108 and 109 of the geo¬ 
logical map of Scotland, is covered. The region 
includes the peaks of Bon More Assynt, Ben Loyal, 
the Griaras, Morven and Scarabon and is very thinly 
populated, being mainly devoted to deer forest and 
shootings. Geologically, however, it is of great 
interest since all the great formations of the Northern 
Highlands fall within its limits. The opening chapters 
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describe the scenery and physical features and 
summarise the geology. Short chapters dealing with 
the Lewisian. Torridonian and Cambrian on the 
west and with the Old Red Sandstone and Jurassic 
on the east link up the memoir to those already 
issued. The main features, however* are the descrip¬ 
tions of the vast spread of Moine rocks, of the 
gneisses of Lewisian type that occur as apparently 
integral parts of tho Moine Scries, and of tho groat 
masses of granite that have veined and permeated 
tho Moino, producing great inject ion-complexes that 
aro of outstanding petrographic significance. 

A series of memoirs is to be published under the 
general title : “Economic Geology of the Fife Coal- 
fields”. The first of these* to appear deals with the 
Western part of the county, around Dunfermline, and 
includes the important coal-mining districts of 
Valley field, Blnirhall, Tounhill. Saline and Blairen- 
bathie. The introductory chapter provides a sum¬ 
mary of tho geology and a brief account of the 
physical features and of the Old Red Sandstone 
rocks of the district. This is followed by detailed 
descriptions of the Calciferol!s Sandstone and Car¬ 
boniferous Limestone Series, and special attention is 
given to the important coalfields of Limestone Coal 
Group age. The structure is very complicated, hh 
there are many faults, intrusions of igneous rocks, 
and locally, considerable thicknesses of volcanic ash. 
To aid in the elucidation of the relations, more than 
1,000 boring records have been collected and anno¬ 
tated. Later chapters deal with the superficial 
deposits and with such economic materials as building 
stone, road metal and fireclay. The memoir includes 
a map and a glossary of mining terms. 

The memoir devoted to chemical analyses* is the 
outcome of a generally expressed desire that tho 
great number of chemical analyses of British rocks 
and minerals made by the Geological Survey Bhould 
be collected and classified, and published in a separate 
volume. Analyses of igneous and rnotamorphic rocks 
and isolated minerals to the number of fill have 
been dealt with. They have been brought together 
from Survey memoirs and other official publications, 
and additional analyses, hitherto unpublished, have 
been drawn from tho records of the Laboratory. So 
for as practicable, they have been tabulated under 
rock-groups ; each rock being named and its micro¬ 
scopical characters briefly described. Full details of 
localities are given, and reference is made in each 
case to the Survey map and the memoir dealing with 
the district concerned. The methods usually employed 
in the chemical analysis of rocks are indicated. 

1 "Hnmmury of JVmrrwi of tlm Orolo^Uuil Hurvev of Grout Britain 
and thr> Miikciuii of Practical Urology for tin* Year 1930," Part 1. 
Pp. iv-f 924 2 platen. 

• Ibid. Tart 2. l*p. vl4 904 9 plates. 2*. net. 

" Ibid. Part 3. Pp. vl 4 92 4 9 pl&Uu. 2*. net. 

4 "GenJnfry nf tiw* Whltoliavrn ami Workington District (Explana¬ 
tion of Sheet 28)." By T. Kart wood, E. K. L. Dixon, 8. K. Rolling- 
worth, and H. Smith. Pp. xvil 4 304 4 8 platen, fi*. net. 

1 "Geology of the Bmnipton Dint riot (Explanation of Sheet 1H)." 
By V. M. TrotGr ami 8. 12. BoJUngworth. Pp. xi r22.'l4 9 platen, 
ft*, net. 

4 "Geology of Murichcxter and the South-mat Lannurtiliv Goal Hold 
(Explanation of Sheet 85).** By L. H. Tonka, R. C. B. Jonea, W. 
IJoyrl, and R. L. Sherlock, with a Chapter on the’ Palwrontology by 
W. B. Wright. Pp. xv 4 2404 7 plates. ft*, net. 

T "Geology of Central Sutherland (Explanation of Sheets 108 and 
109)." By II. H. Read. Pp. vUl4 23H4ft plan#. 4*. firf. net. 

• ■ 'Economic Geology of the Fife Coalfield*. Area I (Dunfermline 
and West Fife)." Bv 1), Haldane and ,1. K. Allan, with Contribution* 
by t\ H. Din ham. f»p. vlil 1 f»H-h2 plateB, 3*. Ad. net. 

• "Chemical Analyses of Igneou# Rocks, Metamorphlc Rooks and 
Minerals compiled from the Records of the Geological Survey." By 
E. M. Guppy, with Petrological DenerluUoiM by H. H. Thomas, and 
Rotes on tire Methods of Analysis by F. R. Kanos and R. Sutcliffe. 
Pp. X4-100. :i*. (id. net. 

(London : H.M. Stationery Office.) 


University and Educational Intelligence 

Edinburgh.— On March 2 Sir Ian Hamilton was 
installed as the Lord Rector, received the honorary 
degree of LL.D. and delivered his rectorial address, 
the last port of which was a plea for the control of 
civil air-craft. * "Insist on the Disarmament Com¬ 
mission bringing some concrete act, in regard to the 
air service, home with them. If we refuse to grapple 
with this air problem, now in its infancy, within 
two or three years it will have got quite beyond human 
control, and then, where’s all the use of your learning.” 

Leeds.— Mr. A. V. Williamson, head of the 
Department of Geography in the University, has 
been elected to tho newly-established readership in 
geography. 

London. —The title of reader in experimental 
physiology in the University of London has been 
conferred on Mr. H. P. Gilding, in respect of the 
post held by him at University College. 

The following degrees have recently beta! con¬ 
ferred : D.Sc. degree in anatomy on Mr. Francis 
Davies, reader at King’s College, for throe publica¬ 
tions on anatomy ; D.Sc. degree in physiology on 
Mr. E. W. Fish, recognised teacher at St. Mary’s 
Hospital Medical School, for a published work entitled 
“An Experimental Investigation of Enamel Dentine 
and tho Dental Pulp” (Bale, Sons and Daniolsson, 
Ltd., 1933) ; D.Sc. (Economics) degree on Hans 
Raj Soni (London School of Economics) for a thosis 
entitled “Indian Industry and its Problems” (vol. I— 
“Factors in Industrial Development”) (Longmans, 
1932). 

St. Andrews. —At a mooting of tho University 
Court on March 3 it was intimated that Mr. Frank O. 
Salisbury has offered to paint and present to the 
University, a replica of his portrait of Dr. Edward 
Darkness, found fir of the Commonwealth scholarships 
and the Pilgrim Trust and the benefactor of the 
University of St. Andrews and many other educational 
institutions. In addition to tho original portrait 
(which remains in the possession of Dr. Harknoss) a 
roplica was painted by Mr. Salisbury for Harvard 
University. The portrait represents Dr. Harknoss 
in the robe of the LL.D. of St. Andrews. The 
Court agreed to accept Mr. Salisbury’s generous offer. 

Wales. -The Council of University College, Cardiff, 
has received under the will of the late Prof. C. M. 
Thompson a capital sum of £ 6 , 000 , the inoomo from 
which is to be expended on hooks and periodicals 
relating to chemistry or certain allied branches of 
science. 

With reference to the announcement made in 
Nature of February 18, p. 248, of the Lady Tata 
Memorial scholarships for research in blood diseases, 
we are informed that the total number of scholarships 
lias been increased to four, and that they are open 
to candidates from all nations, including India. 
Nominations in respect of Groat Britain and the 
Dominions will be made by the advisory committee 
in London to the trustees in Bombay. Applica¬ 
tions may be addressed to Dr. H. 8 . Patel, c/o 
Messrs. Tata Ltd., Capel House, fi2 New Broad 
Street, London, E.C. 2 , to Prof. A, Vacha, Calvinstrasse 
27, Berlin, N.W.40, or to the Lady Tata Memorial 
Trusteos, c/o Messrs. Tata Sons Ltd., Bombay House, 
Bruce Street, Fort, Bombay. 
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Calendar of Nature Topics 

The Debacle 

March 15.—During tho winter, the rivers of Canada, 
Russia and Siberia are firmly frozen, and the break-up 
of the ice in spring is an imposing phenomenon, 
which is termed the ‘Debacle’. In southern Canada 
and southern Russia it begins about the middle of 
March, but is progressively later in higher latitudes, 
not coming until May or even, in tho extreme north 
of Siberia, not until Juno. It lasts from a fortnight 
to six weeks, during which time the drifting ice 
masses often form jams, blocking the rivers and 
causing floods. In the northward flowing rivers of 
Siberia, in which the upper courses melt first and 
pour their waters over the still frozen lower reaches, 
this process is accentuated, and the whole country 
becomes impassable ; Irkutsk, for example, is 
isolated for a month in May. 

Manuring of Grass-Land 

In the “Fanner’s Kalendar” written by Arthur 
Young in 1771, we find tho top-dressing of grass land 
set down as a suitable operation for February. The 
manures that he recommonds for this purpose are 
distinctly nitrogenous ami ho says, “some of them, 
particularly soot and malt dust, will show themselves 
the first heavy showers, in a finer green than tho 
rest of tho field ; but your proof of it does not ariso 
from fine greens but weight of hay”. 

More than a century and a half afterwards, the 
use of quick-acting nitrogenous artificials is now 
gradually coming into grass-land management as a 
means of obtaining this vigour which tho older 
writers had observed. Careful work on the offoct 
of early nitrogen on pasture has shown that more 
rapid growth of gross takes place in spring and the 
herbago is of particularly high feeding value if grazod 
while it is still young. In regard to nitrogenous 
manures, we aro more favourably placed than farmers 
in the last years of tho eighteenth century. 

We now have available unlimited supplies of 
active nitrogen compounds at unusually cheap prices, 
and modern practice exploits their crop-producing 
power to tho full. Owing to the greater activity of 
present-day nitrates and ammonium salts, as com¬ 
pared with tho organic sources of nitrogen on which 
Arthur Young and his contemporaries had to rely, 
the time of application to grass-land is now somewhat 
later than formerly and much of tho nitrogen used 
for the ‘early bite* goes on the land in March. 

Return of the Gannets 

Generally about the end of February or the begin¬ 
ning of March, the gannets (Sula basaana) make an 
appearance at the Bass Rock in the Firth of Forth, from 
which LinneBUS named them, after their short winter 
absence on the high seas. Exceptionally early returns 
have taken place in the second week of January. 
Early in April the first eggs will bo laid, and very 
soon thereafter the whole brooding colony of more 
than eight thousand individuals will be in full activity. 
A census made in 1929 revealed the presence of 
4,047 nests, and adding to the nesting pairs the 
numbers of birds whioh were neetless on account of. 
the destruction of their eggs by herring gulls, the 
ndult breeding gannets of that year numbered 8,294 
individuals. In addition, there was an unestimated 
group of immature and other non-breeding birds 
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which spent most of their time at sea. The shore 
leave or breeding season of gannets is a generous 
allowance, for they remain at the Bass from Maroh 
until the young are able to fly, tho general departure 
taking place in October ; but often a rearguard 
remains to convoy the last fledged of the young, 
so that in 1929, four hundred birds still hung about 
the Rock in early November and the last group of 
about fifty left only on November 13. 

Migration of Caribou in Canada 

In recent years the caribou or woodland reindeer 
of Canada have increased in numbers, at any rate 
in the western part of their range, and with increasing 
numbers they have roapjJeared on their old migration 
routes. Groat herds had been observed by Mr. 
W. B. H. Hoaro, during his survey of the Thelon 
Game Sanctuary in 1928-29, to congregate during 
tho winter in tho neighbourhood of Great Slave Lake 
and Artillery Lake. Early in March a distinct migra¬ 
tion northwards began. Tho moving herds assumed 
a wedge-shaped formation, the thin odge leading, 
and during the six weeks which they occupied in 
passing a particular place, the wedge expanded from 
a few hundred yards in width to an army which 
extended from Artillery Lako to Thelon River. 

The order of precedence was definite : the wedge 
tip consists! of a narrow column of old bulls, and 
during the first two weeks nothing but bulls appoarod 
ill the widening phalanx. Then followed two weeks 
when bulls and cows were about equal in numbers, 
and tho final two weeks saw cows and yearlings 
make up practically all the remainder of the herd. 
Thc^ migration was a slow movement in extended 
order, for the animals fed as they marched. During 
these winter movements the trows travel farther than 
the bulls, ponotrating, towards the south, tho fringe 
of the timber lands, and towards the north passing 
on to the safe areas soloetod for fawning. So that tho 
bulls may be said to confine their wanderings to the 
central part of tho caribou range, whereas the cows, 
starting in the roar of the migration, soon overtake 
the bulls and pass on through their ranks to the 
farther north. 


Low Temperatures cause Mortality amongst.Marine Fishes 

The exceptionally protracted spell of cold weather 
in the early part of March 1929, which was responsible 
for the mortality amongst shallow-water molluscs 
already referred to in this Calendar (Jan. 28), also affec¬ 
ted the inhabitants of deeper water. The heat stored 
by the ocean during tho summer months is dissipated 
slowly, so that the northern sea roaches its lowest 
temperature in March, and in its shallower reaches 
in the North Sea is, therefore, particularly susceptible 
to unusually low air temperatures. Such an urea 
lies off tho Dutch coast, where the influence of chilled 
water from Continental rivers is also felt. As a 
consequence, tho catches of bottom fish made during 
March and April 1929 showed an exceptionally large 
proportion of dead individuals. Soles soomod to have 
suffered most, but brill, dabs, plaice, cod and even 
crabs were brought up dead, and the chafed condition 
of the surface of their bodies showed that the 
mortality was not duo to the operation of the trawl. 
Although the earlier reports carao from the area off 
the coast of Holland, similar conditions were found 
to exist in limitod areas to tho east and west of the 
main region, so that in all an area about 200 miles 
long and 50 miles broad was affected to some extent. 
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J. R. Lumley and G. T. Atkinson showed that the 
hydrographical conditions wore exceptional, for 
although the temperature of the North Sea along 
the shores of Scotland and northern England did not 
vary much from that normal for the season, the 
temperature of the Continental shores fell below 
0° C. and considerable quantities of ice were presont 
on the coasts of North Germany and Denmark (Jour, 
du Cornell, vol, 4, Dec. 1929), Other happenings, 
apparently due to the same cold spell, wore the 
increase in the numbers of flounders caught and the 
presence of numbers of small sturgeon in the southern 
North Sea, as if they had been forced to rnigrato 
from the rivers to the sea by the intense cold. 


Societies and Academies 

London 

Royal Society, March 2. T. M. Lowky and II. 
Hudson : Optical rotatory power. (4) Rotatory 
dispersion of bomyl and monthyl xanthates, especially 
in the region of absorption. The fundamental 
problems of the form of the absorption bands in 
organic compounds, and of the relationship between 
absorption, circular dichroism and rotatory dispersion 
in optically-active compounds, are discussod on the 
basis of experiments made with the bomyl and 
menthyl xanthates and dithiourethanes prepared and 
studied by Tschugaeff. The experimental curves are 
symmetrical on a scale of wave-lengths. The ratio of 
the dichroism to the absorption of unpolarised light is 
approximately proportional to the frocjuoncy through¬ 
out the greater part of the first band, but on the 
side of shorter wave)-lengths the circular dichroism 
decreases rapidly, becoming opposite in sign for three 
of the compounds. It is therefore suggested that the 
neighbouring absorption band at shorter wave¬ 
lengths is also optically active, but that its circular 
dichroism is opposite in sign to that of the first band. 
The rotatory dispersion of these compounds has 
also been measured in the visible and ultra-violet 
spectrum, including the region covered by the first 
absorption band. W. F. K. Wynne-Joneb : Acid 
strength and its dependence upon the nature of the 
solvent. The dissociation constants of acids in any 
particular solvent cannot be regarded as a measure 
of their real relative strengths, since it has been 
found by Goldschmidt and others that the order of 
the dissociation oonstants for a series of acids is 
dependent upon the solvent. The change in the 
dissociation constant of an acid on going from one 
solvent to another is determined partly by the 
relative basicities of the solvents and partly by the 
electrical forces between the ions. Since the effect 
of the former must be the some for all acids, it is 
proposed to eliminate it by considering not the 
aotual dissociation constants but the constants rela¬ 
tive to some standard size. The variations in these 
relative dissociation constants should then be deter¬ 
mined by the electrical forces, and, on the basis of 
the Bora equation, a relationship is deduced. 

Physical Society, Jan. 20. Sir Arthur Eddington : 
Notes on the method of least squares. In inferring 
the value of a physical quantity a: from observations, 
some risk must be accepted. It is therefore presumed 
that the investigator has made up his mind how much 
risk he will take, and desires the closest possible 
limits—the narrowest range of values of x —that he 
can adopt without exceeding this risk. The aim is 


to furnish a concise treatment of combination of 
observations on this basis. Stress is laid on the fact 
that the method of least squares is justified without 
the assumption of a Gaussian error law of the 
observations. Most of the paper deals with quite 
elementary points, but it ends with a discussion of 
the more difficult questions which arise in inferring 
the mean square error of observation from the resid¬ 
uals. Mary Bell and S. E. Green : Radiometer 
action and the pressure of radiation. While the 
manner in which radiometer action diminishes as 
the vacuum improves was being investigated, the 
scries of radiometer effects, recorded in the first part 
of this paper, was observed. Radiation was directed 
upon light vanes suspended by means of a fine 
quartz fibre in a flask for a series of vacuum con¬ 
ditions. In tho case of a platinised glass vane, at a 
pressure of a few millimetres of mercury, the deflec¬ 
tions on both the glass and the platinised sides were 
of tho order of those registered at the highest vacua 
obtained. At pressures of about 10 1 mm. gas effects 
developed which were very large in the case of the 
gloss and mica vanes but much less marked with 
tho aluminium vane. With all the vanes, gas action 
had practically vanished at a pressure of 10 • mm. 
of mercuiy. Measurements of radiation pressure were 
made by the direct method with metal vanes and a 
vacuum so high that radiometer action was elimin¬ 
ated. The maximum deflections of tho suspensions 
woro observed, and the corresponding energy- 
densities of the radiation were measured by a 
Callondar cup radio-balance. The results show that 
the difference between pressure and energy-density 
varies from + 4 to — 3 per cent. F. J. W. Whipple : 
The wot-and-dry bulb hygrometer : the relation to 
theory of the experimental researches of Awbery and 
Griffiths. Simultaneous values have been published 
by Awbery and Griffiths of tho dew point, of the 
vapour-content as determined by a gravimetric 
method, and of tho reading of a wet-bulb thermo¬ 
meter, the observations covering a range of air- 
temperatures from 30° to 100° C. These observations 
have been rodiscussed and it is demonstrated that 
August’s formula by which vapour pressure is 
deduced from dry and wet bulb readings is valid over 
the experimental range of temperature. G. I. Finch 
and R. W. Sutton : The control of ignition-coil 
discharge characteristics. The theory of the ignition 
coil is developed and is verified by means of the 
cathode ray oscillograph. It is shown that the spark- 
gap voltage is constant throughout the life of the 
inductance component, and that the induotanoe- 
cornponont current is oscillatory, but unidirectional. 
The theory leads to the conclusion, confirmed 
experimentally, that the closing of the primary 
circuit during the life of the inductance component 
rapidly extinguishes the secondary discharge. A 
con tact-breaker, enabling the duration of opening 
of the primary circuit to be controlled with accuracy 
over a range between 0 and 2 m. sec.* is described, 
P. V igourkux and S. Watts : The temperature 
coefficient of the Weston standard cell. The e.m.f, 
reached a maximum at about 3 °, and at - 20° it 
was just over a millivolt less than the maximum. 
The cells behaved satisfactorily at — 16°, but at 
— 18° freezing took place gradually and was accom¬ 
panied by a rapid decrease in e.m,f. Frozen cells 
resumed their normal behaviour when kept at room 
temperature for about a day. Cooling increased the 
internal resistance of the cells. An e.m.f. tempeife* 
ture formula valid between — 20° and + 40° is denved. 
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, Leeds 

Philosophical and Literary Society, Doc. 6. E. C. Pol* 
ulrd : The entry of the disintegrating alpha particle 
into tho nitrogen nucleus and a general relation 
between heights of nuclear barriers and atomic 
number. Experiments on nitrogen are described which 
fix the height of the potential barrier at 4*3x10® 
electron volts. There is an indication of a virtual 
alpha particle level at 2*2 cm. alpha particle range. 
The general evidence indicates that tho heights of 
the potential barriers of the light nuclei are propor¬ 
tional to the atomic number. H. M. Dawson : 
Ionisation of sulphuric acid. The second stage ionisa¬ 
tion of the acid has been determined from reaction 
velocity data for the hydrolysis of ethyl acetate by 
the joint catalytic action of tho hydrogen and 
bisulphato ions. The method is probably much more 
accurate than methods which aro based on osmotic 
(freezing-point, partition) or electrical (conductivity, 
potential, transport) measurements, Tho rosults show 
that the first-stage ionisation is practically complete 
and that the second stage ionisation increases from 
8*5 to 86 per cent when the concentration of the 
acid decreases from 0*1 to 0*001 mol. per litre. 
J. H. Priestley, Lorna I. Scott, and Marjorie E. 
Malins : A new method of studying eambial activity. 
Details are given of a new ‘strip’ method of studying 
the tissues derived from tho cambium which seems 
to bo applicable to a wide range of problems con¬ 
nected with radial growth. By the use of this method 
during 1932, the view that eambial activity recom¬ 
mences in the opening buds arid thence spreads 
basipetally over the old wood of branches and trunk, 
has boon confirmed in the case of some thirty species 
of hardwoods and six species of softwoods. (See 
Nature, 130, 494, Oct. 1, 1932.) George Cockkr- 
HAM : Variations in the total nitrogen content of 
normal and leaf-roll potatoes. A preliminary study 
of diurnal variations in the total nitrogen content 
of the leaves (lamin© and petioles) of normal and loaf- 
roll potato plants with a note on the distribution of 
total nitrogen in normal and virus infected tubers. 

Paris 

Academy of Sciences, Jan. 23 {CM. 196, 226-304). 
Charles Nicolle, J. Laigret and P. Giroud : 
The passage of the virus of exanthematic fevers 
by the digestive canal in the rat. Experiments 
were made with three types of virus : the virus 
was found to be capable of traversing the wall 
of the alimentary canal of rats. Francesco Severi : 
Borne new theorems in algebraic geometry. V. 
Lajlan : The affine signification of the pseudo-arc 
and of the pseudo-curvature of minimal curves. C. 
Popovici : The necessity of introducing a new idea 
concerning the discontinuity. Georges Giraud : 
Correction to a recent communication. Aknaud 
Denjoy : The calculation of the coefficients of 
trigonometrical series. King-Lai Hiong : Mero- 
morph functions of infinite order. L. Escande and 
P. Dupin : The similitude of transitory regimes in 
movements of rotation. Jacques Valensi : Stream 
lines in the flow round a cylinder of revolution with 
a high Reynolds number. Robert Gibrat : The 
existence of a dangerous rotation velocity, inde¬ 
pendent of the balancing, for certain turbo-alternator, 
groups. Jacques Winter : The phenomena of 
resonance in undulatory mechanics. Comas Sola : 
The radial velocity of some nebula* F. Link : The 
photoznetrio theory of eclipses of the moon. D. 


Barbier ; Remarks on tho dynamic parallaxes of 
double stars. A reply to some criticisms of Pinson. 
H. Bordier : The production of Morget's pheno¬ 
menon by d’araonvalisation with short waves. 
Merget’a phenomenon, the adsorption of gas when 
moisture is expelled by heat, has boon studied for 
liquids other than water : data are given for methyl 
alcohol, aoetone and ethyl ether. P. Biquard : An 
optical method for the measurement of the absorp¬ 
tion of ultra-sound waves by liquids. If /, are 
tho light intensities transmitted by the cell when the 
ultra-sound waves are present and absent respectively, 
the ratio of these intensities varies linearly with the 
energy of the ultra-sound waves. Yeu-Ki-Heng ; 
The action of aluminium salts on alkaline tartrates. 
Ch. Bedel : The magnetic susceptibility of ferro- 
eilicons rich in silicon. Figures are given for twolve 
alloys with silicon content varying from 34*64 to 
99-86 per cent. All these alloys woro paramagnetic. 
At the composition corresponding to the compound 
FeSij there was a large increase in the magnetic 
susceptibility. Servigne : The existence of a 
polonium acetylacetonate. This substance was found 
to be soluble in warm chloroform, benzeno, alcohol 
and acetone. In chloroform solution the substance 
was not sensibly ionised. From the study of the iso¬ 
morphism of known acotylacetonates, the radio- 
element would appear to be tetravalent. Mlle. 
Suzanne Veil : Tho periodic precipitation of 
mercuric iodide. A. Ferret and R. Pkrrot : Con¬ 
tribution to the study of tho cyanide-cyanamide 
equilibrium. Sodium cyanide was heated with 
chlorides of lithium, calcium, barium, strontium, 
magnesium, beryllium, zinc and cadmium, in presonco 
of iron powder as catalyst, and the proportion of 
cyanamide determined. Francis Mkunikr : The 
corrosion of welds of mild steel. Charles Baron : 
Carburation in internal combustion motors. P. 
Carre and D. Libermann. The reaction of thionyl 
chloride upon phenol. M. BackJis : Tho action of 
phosphorus oxychloride upon some aldehydes. J. A. 
Muller and Mlle. Eglantine Pevtral : The 
sudden pyrogenation of ketene. Analysis of the gases 
obtained by rapidly passing ketene through a 
platinum tube at llSCFC. The hypothesis that tho 
primary decomposition is into CO and CH a is con¬ 
sistent with the results. S. Goldsztattb : The crystal¬ 
line structure of sodium ferrite. L. Royer : The 
orientation of crystals of organic substances deposit¬ 
ing in contact with a mineral with ionic structure. 
G. Friedel : Remarks on the preceding paper. 
Mlle, Henriette Alimen : Important erosion of 
the Stampian in the Paris basin. Marcel Badouin : 
An intentional fabrication of an engraving of a 
horse’s hoof on granite, by moans of a stone tool. 
Prehistoric engravings of animal’s hoofs on granite 
rocks have been found in France and elsewhere : tho 
author proves experimentally that such engravings 
can be readily made on granite with flint tools. 
Emile F. Terroine and Mlle. Simone Valla : 
The comparative value of various protein foods in 
growth. The use of a protein food for young animals 
should not be based on the total nitrogen present, 
but on the proportion of the protein which con be 
utilised by tho organism for the production of new 
tissue. Barley is markedly superior to wheat in this 
respect. P. Mhzincesco : The utilisation of amino 
nitrogen by the animal organism. L. Bugnari>, P. 
Glby and A, Lanoevin : The recording and measure¬ 
ment of the blood pressure. The method described, 
based on the effect of the pressure changes on a 
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piezoelectric quartz crystal, gives a record of 
the changes in arterial pressure and also the 
absolute pressure. Albert Lambrechtb : The 
spectrographie study of phlorhizine and its deriva¬ 
tives. The ultra-violet absorption spectrum of 
phlorhizine. Maurice Piettre : The flocculation in 
the organism of colouring matters, chemically defined 
artificial colloids. Mlle. H. K. M. Pktter : The 
structure of Sarcina gujantca. K. Manoussakis : A 
method of immunising the rabbit against dysenteric 
infection. 


Forthcoming Events 

Monday, March 13 

Royal Geographical Society, at 5.--Capt, G. K. F. 
Diver : ''The Physiography of South Haven Peninsula, 
Studland Heath, Dorset”. 

Institute ok Industrial An ministration, at f>.30— 
(in the Rectum Hall, Institute of Hygiene, 28, Portland 
Place,.YV.l).—A. P. M. Fleming : “Research in Relation 
to Industry”. 

Tuesday, March 14 

Roy a i. Institution, at 5.15.—Sir JameH Joans : “Modem 
Astronomy” (aucceoding lectures on March 21, 28 and 
April 4). 

Wednesday, March 15 

Royal Meteorological Society, at 7.3G—(G. J. Symons 
Memorial Rocturo).—P. M. S. Blackett : “Cosmic Radia¬ 
tion”. 

Royal Society of Arts, at 8. - Prof. W. A. Bone : "The 
Chemistry of Hydrocarbon Combustion”. 

Thursday, March 16 

Chemical Society, at 8. Discussion on “The Chemical 
Constitution of Oestrin” to be opened by Dr. G. F. 
Marrian. 

Friday, March 17 

Physical Society, at 5—(at the Imperial College of 
Science and Technology).—Annual General Meeting. 

Royal Institution, at 9.—Prof. W. R. Bragg : "The 
Structure of Alloys”. 

Saturday, March 18 

Royal Anthropological Institute, at 2.15—(at St. 
John’s College, Cambridge).—Dr. L. S. B. Leakey : 
“Discoveries of Human Remains at Kanam and 
Kanjora (Konya)”. 

Royal Institution, at 3.- -Developments in Cinemato¬ 
graphy • A Display of Films, (1) Instructional Films. 


Official Publications Received 

Great Britain and Ireland 

The Journal of the Institution of Electrical Engineers. Edited by 
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| Science and Service in Universities Overseas 


I T cannot be gainsaid that the inhabitants of 
England, and of London in particular, are 
prone to assume an air of superiority over visiting 
i representatives of the Dominions, even when 
! the latter, aro themselves engaged in the task of 
; building up new universities at the outposts of the 
British Empire. Necessarily the Empire must have 
I a centre, which can only be London, but acceptance 
j of tins postulate does not preclude first-class work 
on a particular subject being carried out at a 
university thousands of miles away. It is only 
required to mention the names of Rutherford and 
Soddy in connexion with McGill University to 
establish this point. Whilst it is desirable and 
indeed excellent to have a cultural centre for the 
Empire, it would be disastrous if the advantages 
of proximity to it had the effect of making the fore¬ 
most teachers, old and young, reluctant to work 
at the circumference, where there is much educa¬ 
tional work of the highest importance to be done. 

Among those who take the view—and there can 
be few who oppose it—that never was the closest 
j union with the Dominions as a whole more essential 
' to the Mother Country and that indeed her future 
j prosperity largely depends on strengthening the 
| bonds which unite the Empire, there is a keen 
! desire to see the best possible use made of the 
intellectual ability of the Empiro to this end. 

1 Apart from those few philosophers who can only 
1 work under conditions which are to-day's equiva¬ 
lent of monastic seclusion, it would do all the good 
in the world to most of the younger scientific 
workers to spend a year or more out in the Empire 
making contact with life as it is lived under some¬ 
what different conditions from those which prevail 
at home, conditions which are claimed by some to 
be nearer the actualities of life. 

The basic ideas we desire to develop arc, first, 
the need for the universities of the Dominions to 
be able to draw on the best brains in the Empire 
I for their professoriate. The material to be taught 
there is worthy of the teacher ; the problems, 
both pure and applied, to use the hackneyed 
terms, are there in plenty. Secondly, those who 
accept such posts should bo placed at no dis¬ 
advantage in their future professional career. As 
this is at the moment perhaps the crux of the 
matter, it may be considered in more detail. At 
the end of the nineteenth century and for a 
decade in the twentieth it was usual for the 
j enterprising sons of large families to cross the 
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fleas to find work under conditions of greater 
freedom than at homo : for all classes the oppor¬ 
tunities were greater than at home, and the rising 
man of science gained a professorship-at a sub¬ 
stantial salary years before he could have achieved 
this in Britain. To-day tilings have changed : the 
working man no longer emigrates, for a variety of 
reasons which do not concern us here ; the young 
scientific worker finds sufficient opportunities, in - 
eluding some measure of financial security, to 
'keep him at home and he is unwilling to sacrifice 
the advantages of scientific centralisation. It 
must be admitted that part of his reluctance to 
face life under new conditions in the Dominions 
is due to his womenfolk, who, however enterprising 
they may be in sensational sports stunts, arc on 
the whole unwilling to face the different and pos¬ 
sibly harder life in the Dominions. It is true the 
burden of this falls mainly on their shoulders, 
whereas the daily round of the husband in his 
laboratory is much the same as at home. The 
difficulties should be realised in the Dominions, and 
a specially warm welcome extended to the ‘Frau 
Professor’ until she is thoroughly acclimatised to 
the new conditions. 

Although, as Prof. Stanton Hicks emphasises 
in a letter we are publishing elsewhere in this issue 
(p. 397), the inducements to attract and retain 
good men in the Dominions have to be greater 
than in the past, there is one factor working in 
the opposite direction which should help, namely, 
the ever-quickening of transport, which makes it 
possible to retain much closer contact with 
England. Eastern Canada is within a week of 
home, at least in the summer, and both South 
Africa and Australia are less remote than at one 
time, and even the cost of the passage is less 
onerous. Adding the fact that people in the 
Dominions are used to long journeys, it becomes 
possible, other things being equal, to visit the home¬ 
land much more often than lias been customary in 
the past. Amongst other things we contemplate the 
payment of a passage to England and back every 
few years under the conditions of the professor¬ 
ship ; this is usual in the case of commercial 
employees who are stmt to the East by their 
employers. The principle of the sabbatical year is 
now quite established in the United States, anti it 
should be possible to adopt it, with improvements, 
within the British Empire. Here the Royal 
Society might help. It could each year send out 
one or more of its research professors to the 
Dominions to take the place of the looal professor, 


who would come home to do a year's research in 
a British laboratory. We feel convinced that the 
effects of such exchange on both parties would be 
remarkable and would in a few years have a 
profound influence on the whole university move¬ 
ment in the Dominions. 

There should he an unwritten law not to over¬ 
look workers in the Dominions when awarding 
scientific honours or making elections to vacant 
chairs. The Royal Society has always awarded 
itH fellowship with liberality to overseas workers, 
but it is desirable that the feeling should prevail 
that the axiom ‘out of sight, out of mind' does not 
apply to them. The difficulty of interviewing 
candidates o verse an for a vacant chair might be 
overcome by the selection of a carefully chosen 
panel of seniors, who would meet and record their 
impression h of them before they first crossed the 
ocean and during every subsequent visit to the 
Mother Country. Such a panel would be able to 
make impartial reports when necessary. 

We would go even further in encouraging a 
knowledge of Empire conditions among professors, 
by definitely giving preference when filling the 
senior positions at the universities at home to 
men who have had such experience. Tn their 
turn, the universities in the Dominions must 
accept the idea of a five years’ tenure of their 
professorships. There will, no doubt, be strong 
objections to this suggestion because of its dis¬ 
turbing effect on the regular routine of the uni¬ 
versity, but in the long run there can only be 
benefit from the new ideas brought in by the new 
man and the new stimulus he will give to staff 
and students alike. It is in no way suggested that 
the term of office should be limited to five years, 
only that it should form a period after which a* 
teacher would be considered to have discharged 
bis obligations should he wish to return to England. 

It is an open question, not suitable for debate 
here, whether some chairs should not be definitely 
limited to a five years’ period ; others again, after 
a period of probation, might well be for the period 
of activo life. In those sciences which are in close 
connexion with the active industrial development 
of a Dominion, we believe there is much to be 
gained by a regular change in the occupant of a 
chair : we can even visualise the new man coming 
out of industry, the retiring professor entering or 
returning to industry, to the advantage of indi¬ 
viduals, students, industry and the university. 
There must be a real contact between the uni¬ 
versity and the town and State in which it is 
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situated; it must play a part in the agriculture, 
in the industries, in the development and in the 
life of the community and be far, far more than a 
high school to which the citizens send their sons 
and daughters. ‘Town and gown’ must not be 
different and opposing unities ; the gown must be 
thrown round the town and the townspeople made 
proud to wear it. 

We have stressed this, the practical function of 
a university overseas, without any intention of 
minimising or detracting from the other functions 
it should have, that of teaching and that of pure 
research. The best kind of teaching is so much a 
matter of inspiration—a few words from the right 
man can make a dull subject an entrancing 
mystery—that this is largely a question of the 
individual teacher. Unfortunately, universities 
must grant degrees, and degrees involve examina¬ 
tions, which in their turn mean a syllabus and 
courses of instruction, none of which is really 
education for life’s battles in the truo sense of the 
word. There is no hope of changing this state of 
affairs at the moment at home, though overseas 
the authorities may perhaps be more enlightened 
since they are more closely in touch with the 
realities of life. So long as there are examinations, 
teaching in the main must be directed to covering 
the facts contained in a comprehensive syllabus 
and not to the presentation of a logical approach 
to the subject itself. Apparently tho good students 
survive even the examination and its preparation, 
and tho inferior might never learn the subject 
anyway, so the old bad ways arc perpetuated. 

There are several aspects of the research ques¬ 
tion at the overseas universities. A good man 
will prosecute the research in which he is interested 
anywhere, whatever the conditions. Sir Daniel 
Hall has reminded us that research proceeds from 
an artistic impulse, so that it is not under control. 
The best results in the past have not come out of 
the institutions with the finest equipment, witness 
Sir William Kamsay’s laboratory in London and 
that of Emil Fischer in the Dorothecn Strasse, 
Berlin, both the scene of epoch-making discoveries. 
More difficult to overcome is the lack of stimulus 
resulting from the regular contact with other 
workers. However, the typewriter makes it pos¬ 
sible to write lengthy letters with a minimum of 
effort, which, with the good postal facilities avail¬ 
able, should enable the written to replace verbal 
intercourse. The work achieved in the laboratories 
of the British Empire—there is no need to mention 
names—makes it abundantly clear that the right 


type of man can produce the best work in them 
and that he need not foar intellectual starvation. 
It should perhaps also be said that in many of 
the Dominion laboratories the equipment is of the 
best, even in advance of much of what we have 
at home. It is true that modern physics demands 
a super equipment, such as has just been installed 
ftt Cambridge, but there are many other fields of 
scientific endeavour where the apparatus and 
materials necessary for a research can be packed 
up in a few cases arid moved from one laboratory 
to another. The prolific researches of the pro¬ 
fessors of chemistry at Oxford, for example, give 
no indication of having suffered as the result of 
their having worked in several laboratories in the 
Old World and the New. 

The developments in the United States afford 
an illustration of how universities in cities in 
remote States, possessing a very inferior cultural 
background, have developed here and there under 
the leadership of individuals of the right typo into 
first-class schools of research and teaching. It is 
true the distances from Yale or Harvard to these 
centres are small, but a decade or so back it was 
very difficult to persuade the best men to take 
up these positions in the Middle West. 

We have still to consider our theme in relation 
to graduates of the Dominion universities who 
come, as indeed they should, to the Mother 
Country for post-graduate work. Should they 
stop in Fmgland or return to take up posts in the 
countries whence they came ? The temptation 
must vary with the individual. Some will feel 
family ties and associations and the pull of the 
freer life and better climate, others will feel the 
beckoning finger of the academic atmosphere. Each 
must choose for himself in relation to his inclina¬ 
tions, but one thing is certain, that we at home, 
spectators in the auditorium, must applaud him 
who goes abroad as loudly as the man who stays 
at home. The success of tho Empire depends 
rather on the deeds of the man on the spot than 
on speeches at Westminster, and no insular 
narrow-mindedness must be allowed to stand in 
the way of giving him the best men as his teacherR. 

It is perhaps trite to say the world is at the 
cross-roads. There are many who think that for 
Britain, one way points towards sterling and the 
Empire and the other towards gold and uncer¬ 
tainty, if not chaos. If we choose the former and 
build on the foundations laid at Ottawa, unite 
with people of our own blood and our own tongue 
into a closer union, leading, let us pray, to Imperial 
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greatness, then it must be remembered that we 
are all free men, of independent habit of mind, so 
that Imperial unity means Imperial independence, 
a centrifugal force opposed to centralising every¬ 
thing intellectual in the capital of the Empire. 

In the world as it is to-day, no unit is big 
enough to stand alone. Economic groupings are 
necessary, the most beneficial being that of a big 
industrial nation with a big agricultural nation. 
Just as some forms of agriculture are so uneconomic j 
\hat their practice results in raising the cost of 
living, so also the costs of manufacture must be 
kept low if Britain is to be the great central 
industrial country. Success in attaining these ends | 
lies in the advances that science can make, such as i 
will enable, for example, the big agricultural j 
business to compete with the one-man farm, the \ 
rationalised industry to meet the competition of ' 
the small business. As regards the Dominions, it ! 
is clear that when a country has great resources | 
of raw material, it will certainly attempt to estab- j 
lish its own industries, but it should only afford 
them a protection by tariff when they are reason- | 
ably assured of sound opportunities for success. 

If the industries of the Dominions, agricultural i 
and otherwise, are to prosper, research at the j 
universities must be fostered, for in agriculture 
there are no great corjKjrations to endow research, j 
Sheltered places must be provided for the research I 
workers and the shelter must be of a nature that ! 
will attract the best. Only thus shall be estab- ! 
lished our claim to Imperial greatness. 


Evolution and Philosophy 
The Scientific Basin of Evolution . By Prof. T. H. 
Morgan, Pp. 286. (London : Faber and Faber, j 
Ltd., 1032.) 15s. not. j 

HE present book, based on a course of lectures ! 
at Cornell University, represents the views | 
of a leading geneticist concerning the present 
position as regards evolution. It contains little 
that is new to the geneticist, and its statements 
are apparently designed mainly for the more 
general reader. The earlier ohapters are con¬ 
cerned with such topics as the cellular basis of 
heredity, Mendelian inheritance and the genes, 
variability, adaptation and natural selection, 
mutation, sexual selection, and the evolutionary 
significance of embryonic development. The 
last four chapters are essentially a critique of (1) 
the well-worn theme of inheritance of acquired 
characters; (2) the social evolution of man; (3) 


the conception of the ‘order of Nature', and (4) of 
metaphysio&l interpretations of evolution. 

Although the work deals mainly with the more 
recent developments, occasional pages might have 
been taken from almost any textbook in the 
last fifteen years. There are a few inaccur¬ 
acies, especially as regards plant genetics. For 
example, it is stated that two oases are found where 
interspecific orossing has produced new stable 
types with a higher chromosome number. The 
list of such cases in plants now extends to at least 
eighteen, and the most significant ones from an 
evolutionary point of view are not mentioned. 
Similarly, the statement (p. 44), “Whether this 
growth [of the chromosomes] takes place at the 
time of splitting, or after the halves have moved 
apart, is not certainly known at present", can only 
be regarded as a very inadequate statement con¬ 
cerning present knowledge of the growth and 
division of chromosomes. 

In the chapter on mutations, the frequency of 
viable mutants in Drosophila is estimated at one 
in five to ten thousand flies. The discussion of 
the relation between the mutation theory and 
natural selection roaches the conclusion that some 
of the mutants will be an improvement, either on 
the old characters, or in a somewhat different 
environment and will therefore be incorporated 
into the species. It requires more than this, how¬ 
ever, to show that mutations furnish the material 
for evolution. It would seem reasonable to expect 
that evidence on this head could be obtained in 
part by a comparison of the mutations in any 
group of organisms with the interspecific differences 
found in that group. Hitherto very little work 
of this kind, involving both mutational and 
taxonomic studies, has been done. 

Elsewhere (p. 182) Morgan concludes that there 
may have been as many genes in the earliest 
organisms as at present. Such a view, if pressed 
to its conclusion, can only mean that the genic 
differentiation of the chromosomes of an amceba 
is as great as in man, a conclusion which would 
certainly not be accepted by many biologists. It 
would seem that the gene theory can only be reason¬ 
ably maintained on the assumption that the 
chromosomes of higher organisms ore more 
differentiated along their length than those of the 
lower forms. The opposite view savours more pf 
Bonnet’s emboiiement theory than of evolution in 
a real sense. 

On p. 205 the extraordinary statement appears, 
that “Only a few strictly dominant mutational 
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changes are known in man", braohydactyly being 
cited as an example. In the literature of the sub- | 
ject, dominant abnormalities are very frequent, i 
and probably even more so than recessive®. The | 
latter, however, owing to their nature, may of 
course be more numerous in the human germ-plasm. 

In his first and last chapters especially, Morgan 
wields a stick against the '‘metaphysicians and 
philosophers of sorts’Whitehead, Jeans, Edding¬ 
ton, J. S. Haldane, Smuts and others in turn come ! 
in for castigation. The author’s attitude may be 
gathered from the statement (p. 239), “By patience 
and industry and intelligence, biologists hope to 
advance their work. But so long as they have not 
found convincing evidence, it is an ‘open season 3 
for philosophers, who are too impatient to wait, 
but must add the biological field to their specu¬ 
lations.” Although “philosophers” are thus warned 
off the field of biology, yet the author appears to 
recognise that the philosopher may have his j 
function in the scheme of things when he says 
that “the scientist cannot afford to be entirely j 
contemptuous of the history of philosophic and | 
metaphysical thought, or to assume an arrogant j 
disregard for it”. But he accuses metaphysicians 
of placing limitations on exploration by scientific 
methods, and of assuming that the methods of 
science can have no bearing on the topics “reserved 
by metaphysicians”. Behind the mechanistic 
position which Morgan defends there appears 
to be the assumption that when a man ceases 
to be a mechanist in the generally accepted 
sense, he ipso facto loses his scientific status. 

This book will doubtless claim the interest of 
a wide range of readers. R. Rugoles Gates. 

Destructiveness of Earthquakes 
Earthquake Damage and Earthquake Insurance: 
Studies of a Motional Basis for Earthquake In¬ 
surance ; also Studies of Engineering Data for j 
Earthquake-Mesisting Construction. By J. R. 
Freeman. Pp. xiii + 904. (New York : McGraw- j 
Hill Book Co., Ino. ; London : McGraw-Hill \ 
Publishing Co., Ltd., 1932.) 7 dollars. 

R. FREEMAN, whose death has recently been 
recorded in our columns, broke new ground 
in this large volume, for no other work has yet j 
been published that is devoted exclusively to the 
damage caused by earthquakes, the methods by 
which it may be lessened, and the covering of loss' 
by insurance. Naturally, he deals for the most 
part with the earthquakes of the United States, { 


though chapters are also given to recent shocks in 
Italy, New Zealand and Japan. But, for workers 
in all countries, the data here collected with the 
admirable series of illustrations will be found most 
useful. The chief regret that one feels in closing 
the volume is that the author lacked the time for 
its careful revision. The whole book might easily 
and with great advantage have been condensed to 
perhaps half its present length. 

As Dr. Freeman points out, there is no region 
in the United States or Canada that can be re¬ 
garded as wholly immune from the possibilities 
of earthquake damage, though the risk is far less 
on the east, than on the west, side of the Rocky 
Mountains. Two of the groatest earthquakes in 
the country—the New Madrid earthquake of 1811 
and the Charleston earthquake of 1886—oocurred, 
however, in districts that had been almost, though 
not quite, free from disturbance since the discovery 
of America. A vory important feature of nearly 
all American earthquakes is that serious damage 
is confined within a comparatively small area. 
The Charleston earthquake, for example, though 
it was felt to a distance of 800 miles from the 
oentre, was destructive to property only within 
three areas, each containing less than one square 
mile. Indeed, Dr. Freeman states that the area 
of severe destruction in American earthquakes has 
never exceeded 10 square miles, except in the New 
Madrid earthquake of 1811, the Owens Valley 
earthquake of 1872 and the Californian earth¬ 
quake of 1906, and in the last-named was not 
more than 400 square miles. 

Moreover, even within the central area, the 
ratio of damaged to undamaged houses is usually 
small. The buildings that are badly injured in an 
earthquake, whether of American or other origin, 
have nearly always been of weak and inferior 
construction. Well-built structures of wood or 
brick, or of squared stone laid in strong mortar, 
have usually withstood an earthquake shock. 
Even in the destructive earthquakes in Japan in 
1923, Santa Barbara in 1925, and Nioar&gua and 
New Zealand in 1931, buildings of monolithic re¬ 
inforced concrete, deposited round well-designed 
steel skeletons, have as a rule survived unharmed. 
Earthquake-proof buildings may thus be erected 
up to 100 ft. in height, within reasonable limits 
of cost, whatever the ground on whioh they 
stand ; and Dr. Freeman therefore considers that 
it would be possible to combine earthquake in¬ 
surance with fire insurance in the same policy at 
an increase in cost that would be small for the 









NATURE 


March 18, 1933 


382 


whole region east of the Rocky Mountains, and in 
California at an amount far less than that at 
present charged. 

No one can deny that many good buildings have 
been seriously injured by earthquakes, but in 
estimating insurance hazards we have to deal 
with averages. The photographs of ruin that are 
included in published accounts are designed to 
thrill the reader. There would be no interest 
in depicting the buildings that have sustained 
little or no injury. In Charleston in 1886, for 
example, the ratio, as Dr. Freeman calls it, of 
earthquake damage to sound value scarcely ex¬ 
ceeded 10 per cent. Out of 6,956 buildings ex¬ 
amined, only 102 were ordered to be pulled down. 
In the remaining houses, the damage consisted for 
the most part merely of broken chimneys or 
cracks in walls or plaster. In the published 
accounts the emphasis was laid on the wreckage ; 
little was said about the buildings, of which the 
author gives nearly fifty photographs, that passed 
through the trial unharmed. 

The strongest earthquakes in North America 
within the historical period are those of Quebec in 
1663, New Madrid in 1811, Owens Valley in 1872, 
Charleston in 1886, San Francisco in 1906 
and Santa Barbara in 1925. It is improbable 
that an earthquake more violent than any of 
these will visit the country. Thus, the author 
suggests that an area of 2,500 square miles may 
be considered as the limit of serious destruction, 
and that within this area an average loss ratio of 
5 per cent would be an excessively generous 
allowance. Taking into account the known 
frequency of destructive? earthquakes in the 
various regions of the United States, he concludes 
that (rendered in English money) the following 
rates per £100 value of the property would cover 
the probable loss of damage from earthquakes, 
apart from working expenses and profits : Cali¬ 
fornia within fifty or sixty miles from the coast 
and including the Imperial Valley, 2s .—after the 
Santa Barbara earthquake of 1925, the rates 
actually charged were 5s.-8s. per £100, according 
to the type of budding—Californian Mountains 
east of the Great Valley, Is. 5rf. ; Washington and 
Oregon within a hundred miles from the coast, 
1$. 2d. ; Rocky Mountain-Wasatoh region, Id. ; 
Great Lakes and Mississippi region below the 
Missouri confluence and within ten miles of the 
bottom lands, 5d. ; the Atlantic region within 
fifty miles from the coast, 2\d. ; and more than 
fifty miles, 


Electrolytes 

Elektrolyte.. Von Prof. Dr. Hans Falkenhagen. 
Pp. xvi -f 346. (Leipzig: S. Hirzel, 1932.) 
23 gold marks. 

T HE author of this volume, now professor at 
the University of Cologne, studied at Zurich 
under Debye, and then in the United States at 
Madison, where ho came into close contact with 
American workers on aqueous solutions. His book 
on electrolytes is only about one-third of the 
length of Walden’s well-known monograph, but 
is a much more formidable work, since it includes 
759 numbered equations, and demands a standard 
of mathematical knowledge which may perhaps 
bo common amongst physicists, but is certainly 
rare amongst chemists. 

The historical electrochemistry of Faraday is 
summarised in a single paragraph, and the whole 
output of the Ostwald school is condensed into 
a few pages, in which data which were formerly 
quoted as evidence in Bupport of Arrhenius’s 
‘classical’ theory of electrolytic dissociation are 
now cited as proof of the inadequacy of that 
theory. The subjects which the author excludes 
from his principal text are, however, referred to 
in footnotes, where abundant references are given 
to the relevant literature, for example, on acids 
and bases, homogeneous catalysis, pseudo-electro¬ 
lytes, etc. 

After thus clearing the ground in three short 
chapters, occupying only 38 pages, the author 
provides two chapters on activity and on the 
anomalies of strong electrolytes, followed by five 
chapters dealing with the explanation of these 
anomalies by the Milner-Debye theory, as applied 
to the thermodynamics, conductivity and viscosity 
of aqueous electrolytes. A chapter on concen¬ 
trated solutions is of interest as evidence of a 
reaction from the first hasty impression that all 
strong electrolytes are completely ionised under 
all conditions. In this chapter methods are 
discussed for calculating the true degree of dis¬ 
sociation, not only of formic and iodic acids, but 
also of salts such as potassium iodide, which 
crystallise in typical ionio aggregates. A final 
short chapter deals with the statistical basis of 
Debye’s theory as developed by R. H. Fowler and 
by Kramers. 

The book as a whole can scarcely be regarded 
as suitable for ‘arm-chair’ reading, but is perhaps 
not unduly difficult in view of the character of 
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post-War work on electrolytes. It will therefore 
be useful to readers who are anxious to bring their 
knowledge of the subject up to date ; and those 
who are repelled by the mathematical equations 
may be attracted by the curves which are used 


to show the deviations of oven the best-behaved 
electrolytes from the ideal laws laid down for 
them. An introduction by Prof. Debye sets a seal 
of authority on this exposition of the Milner- 
j Debye theory of electrostriction. 


Short Reviews 


Plane Algebraic Curves . By Prof. Harold Hilton. 

Second edition. Pp. xv+390. (London: Oxford 

University Press, 1932.) 28s. net. 

In this new edition of Prof. Hilton’s able work on 
tho theory of piano algebraic curves, which was 
first published in 1920, advantage has been taken 
to recast several important chapters without 
disturbing the original pagination. Those who are 
acquainted with the first edition will agree that 
the author has considerably clarified the text in 
these chapters and has added fresh proofs to 
several important theorems, notably on pp. 76, 101 
and 199. This should certainly stimulate a greater 
interest in an admittedly abstract branchof analysis. 
A considerable portion of the matter is the result 
of the author’s own investigations into the subject. 
Especially is this the case in the chapters on quad¬ 
ratic transformations, derived curves, unicursal 
quartiesand quartics of deficiency one and two. 

No systematic references to original papers are 
given except at the end of chap, xx on circuits. 
As a reason for this the author points out : “in 
a field which has attracted so many workers, it 
would be almost impossible to trace the steps by 
which particular results have reached their present 
form”. Whilst this is quite true, it seems a pity 
that a few of the more important papers were not 
mentioned in other chapters so that the reoder 
wishing to pursue his studies further might know 
where to turn. 

Every chapter contains an excellent set of 
exercises, well graded and of reasonable difficulty. 
Many of the problems are also supplied with hints 
for their solution. Valuable guidance in reading is 
provided in the preface, where also will be found 
a list of errata, as small typographical errors have 
not been corrected in all cases. 

Statistical Methods for Research Workers. By Dr. 

R. A. Fisher. Fourth edition, revised and 

enlarged. Pp. xiv+307. (Edinburgh and 

London : Oliver and Boyd, 1932.) 15s. net. 
The volume under review is the fourth edition, 
revised and enlarged, of a “Biological Monograph” 
first published in 1925. As the editors point out, 
“Conspicuous progress is now being seen in the 
field of general physiology, of experimental biology 
and in the application of biological principles to 
economic problems”. This involves the analysis 
of large masses of data by statistical methods, in* 
the process of which, solutions to many complex 
problems have to be sought. Stimulus is thus given 
to purely mathematical researches, upon which the 


methods dealt with in the book are based. The 
aim of the author is to apply accurate tests to 
practical data by systematically attacking small 
sample problems on their merits. No attempt is 
therefore made to prove rigorously the various 
propositions upon which the theory rests ; for 
these the reader is referred to an excellent biblio¬ 
graphy at the end. 

In this new edition, greater emphasis is laid on 
tho principle of covariance on account of its 
increasing use in analysis, and a new chapter 
dealing with the principles of statistical estimation 
has been added. There are also provided numerical 
tables of normal distributions, correlation co¬ 
efficients, etc., in a form suitable for mounting 
on the faces of triangular or square prisms. 

Tho monograph is indeed a very valuable 
contribution to the subject by an acknowledged 
expert, and should prove exceedingly useful to 
research workers in the field under survey. 

Plasticity : a Mechanics of the Plastic State of 
Matter. By Dr. A. NAdai, assisted by A. M. 
Wahl. (Engineering Societies Monographs.) 
Revised and enlarged from the first German 
edition. Pp. xxiii+349. (New York : McGraw- 
Hill Book Co., Inc. ; London : McGraw-Hill 
Publishing Co., Ltd., 1931.) 30*. net. 

It is not often that one can say, ex animo , that a 
book “fulfils a long-felt want”. This is, however, 
very true of Prof. NAdai’s volume, which brings 
together in a scholarly fashion much scattered in¬ 
formation, otherwise difficult of access The book 
is divided into two parts. Part I deals with the 
plastic state of matter with special reference to 
metals and to mechanical engineering problems, 
while Part If is concerned with applications of 
the mechanics of the plastic state to problems of 
geology and geophysics. The treatment is singu¬ 
larly clear and full throughout, and is built up on 
a sure theoretical basis in a manner which makes 
very pleasant reading. 

The book is the first of a series of Engineering 
Societies Monographs published under the auspices 
of tho American Society of Mechanical Engineers. 
It has been enlarged from the first German edition 
with the co-operation of the author, and the 
Publications Committee of the A.S.M.E. is to be 
congratulated on having made the work accessible 
to those unacquainted with tho German language. 

Not only the practising engineer, but also the 
physicist and geophysicist, will find the volume a 
very valuable store of information, A. F. 
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Die Fddspdte und ihre praktische Bestimmung. 
Von Dr. Karl Chudoba. Pp. x + 54 -f 4 Tafeln. 
(Stuttgart: E. Schweizerbart'sche Verlagsbuch- 
hancllung (Erwin Nagele) G.m.b.H., 1932.) 5 
gold marks. 

This book is intended primarily for the use of the 
working geologist and petrograpker who require 
accurate but rapid methods of felspar determin¬ 
ation applicable to thin sections. 

The author has made a wise selection and only 
those methods are described wliich give simple and 
rapid determinations. Twelve pages are devoted 
to a short description of the general chemical, 
morphological and optical characters of the felspar 
group, the remainder of the work being concerned 
with determinative methods. The main interest 
naturally attaches to the determination of the 
plagiocJase series, and each mothod is considered 
under the headings, “Principal of the Method”, 
“Recognition of the Section”, “Determinative 
Process”, “Application of the Method” and 
“Control of the Determination”. 

Only the methods suitable for use with the 
ordinary polarising microscope arc considered. 
Adaptations of these to the Fedorow stage (zonal 
method of Rittmann) are clearly described but 
the ordinary Fedorow methods are not treated as 
they cannot be recommended where speed is an 
essential. The book is well printed and the figures 
simple and clear. The toxt is free from all un¬ 
necessary theoretical complications and the book 
provides an admirable guide to all concerned with 
felspar determinations. 

Almost Periodic Functions. By A. S. Bosicovitch. 
Pp. xiii 4 180. (Cambridge : At the University 
Press, 1932.) 12 s. &d. net. 

The present book by one of the earliest workers 
in the subject troated in it promises to become a 
standard work. In some 190 pages it gives an 
account of the fundamental theorems dealing with 
almost periodic functions apart from some special 
problems connected with differential and difference 
equations. The first chapter develops the theory 
of uniform almost periodic functions of a real 
variable, including the representation by general¬ 
ised Fourier series and their summation. The 
second chapter gives various generalisations of 
almost periodic functions with applications of the 
Parseval equation and the Riesc-Fischer theorem, 
topics with which the author is especially familiar 
through his own researches. The third and last 
chapter gives an account of H. Bohr's theory of 
analytic almost periodic functions of a complex 
variable, their Dirichlet series and their behaviour 
in and on the boundary of a strip of uniform almost 
periodicity. 

The book, from the abstract nature of its sub¬ 
ject matter, makes difficult reading, but will prove 
most interesting to all those sufficiently well 
equipped with a knowledge of the theory of 
functions. It is well arranged and printed in the 
excellent style associated with the publications of 
the Cambridge University Press, 
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I The Nidification of Birds of the Indian Empire. 
By E. C. Stuart Baker. Vol. 1 : Corvidw — 
Cinclidce . Pp. xxiii 4 470 4 8 plates. (London : 
Taylor and Francis, 1932.) 30s. 

The author, fresh from his triumphs of the “Fauna 
of British India” in eight volumes, has turned his 
specialist's knowledge to the nidification of the 
birds, mentioned in his former work. To show 
how busy the field naturalists have been wc 
montion that the percentage of known eggs has 
risen from 48 per cent in Oates's work in 1889 to 
82 per cent at the present time. The number 
given to the birds in this volume is the same as 
the number used in the “Fauna”, so that the 
worker has no trouble in turning up any bird. 

In the introduction is given a history of the 
century of work that has been done on Indian 
ornithology, with oology not considered until 
1864. In 1869 the study of oology may ho said 
to have been begun in a serious way by Hume, 
It is forty years ago since any book has been 
published solely on the nidification of Indian 
birds, so in this volume wo again expect the last 
word on the subject. The author's own collection 
of eggs, numbering more than 200,000, places him 
in an authoritative position. 

Baker reviews the oology of each species as 
systematically as possible. Complete breeding 
area is given, with a description of the place where 
nesting took place, and the season when eggs are 
to be found ; then a description of the nest and 
eggs, all full and useful to the worker. 

Dielectric Phenomena . 3: Breakdou'n of Solid 

Dielectrics. By S. Whitehead. Edited, with a 
Preface, by E. B. Wedmore. (Published for the 
British Electrical and Allied Industries Research 
Association, being Reference L/T. 42.) Pp. 346. 
(London : Ernest Benn, Ltd., 1932.) 30 s. net. 

The present volume completes a survey of dis¬ 
charge phenomena in dielectrics. The previous 
volumes discussed the phenomena which occur 
in gases and liquids. The experimental evidence 
is presented first and is followed by a study of the 
theoretical work that has boen published. The 
author says that when an electric stress is applied 
to solid insulation, only a small heating current 
passes initially. As the applied stress increases, 
the current also increases. At a oertadn critical 
value the current becomes unstable. The material 
oan now no longer be regarded as a non-oonductor. 
This sudden fall of resistance is usually taken as 
the criterion of breakdown. The most noticeable 
feature in a breakdown is usually the perforation 
caused in the dielectric, the material being decom¬ 
posed, fused or volatilised, or the whole three 
effects may occur together. None of the theories 
given is very convincing but the author gives a 
clear presentation of all of them. The work will 
be helpful to research workers on this subject who 
are doubtless on the look-out for a theory that 
fits the experimental data. At the present time 
the problem appears to be a very difficult one. 
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The Musk-Rat in Britain 
By Prof. James Ritchie 


I N recent months a great deal has been written 
abouft the musk-rat in Britain* but too much 
attention cannot be focused upon its presence and 
the possibilities of its presence. Besides* a special 
scientific interest is attached to its story, apart 
from the economic problems to which it has given 
rise, for we are watching to-day, from its beginning, 
the development of an example of the untoward 
spread and destructiveness of an animal introduced 
into a new environment, which will take its place 
with the notorious examples of the brown rat in 
Europe and the rabbit in Australia. 

The interest in the breeding of wild animals for 
'. their fur which had been aroused in Europe by the 
value of the pelts and the sucoess of American 
experiments, was intensified in Great Britain after 
the War, since fur-farming, as a new, interesting, 
and presumably profitable occupation, seemed to 
offer a way out of the difficulties of unemployment 
or uncongenial employment. It began with the 
development of highly specialised breeds of rabbits, 
led to the introduction of silver foxes for the 
breeding of which there were already in Great 
Britain in 1929 thirty-two farms with a stock of 
eight hundred foxes, and at length brought the 
musk-rat or musquash (Odonatra zibethica). The 
danger of the arrival of the musk-rat ought to 
have been foreseen and provided against, for its 
introduction to the upper valley of the Elbe in 
Bohemia in 1905 had in twenty years caused 
serious trouble and entailed much expense through¬ 
out great stretches of the valleys of the Elbe and 
the Danube and their tributaries. 

Nevertheless, in 1927, musk-rats were imported 
for breeding purposes to England and Scotland, 
and although the value of the imported stock as 
a rule ensured that in those and later importations 
care was taken to enclose the animals, in one case 
at least the musk-rats were turned down on the 
banks of a stream in order to colonise the area. 
But whether enclosed or not, musk-rats possess 
a wanderlust, and their habit of burrowing makes 
them difficult animals to confine by any simple 
system of enclosure, a foot which was not suffi¬ 
ciently realised in the early days. So that each 
established colony, except where it was enclosed 
in escape-proof pens, became a potential centre 
of distribution. It is said that in the spring of 
1931, before the Government had taken any steps 
in the matter, nearly two hundred people in 
Britain were keeping musk-rats. 

Now it must be admitted, in partial justification 
of the delayed action of the Government depart¬ 
ments concerned, that there was no certainty that 
the musk-rat would thrive under wild conditions 
in Britain. Central Europe held its warning, but in 
most of their native haunts in North America musk- 1 : 
ride have shown no undue tendency to increase or 
spread, nor have the stocks introduced to Finland 
Wqb so. In the former region, natural control is 


exercised by carnivorous animals, the mink sub¬ 
sisting very largely upon musk-rats during the 
winter, while a less share in their destruction is 
taken by coyotes and lynxes; in the latter 
region, perhaps unfavourable climate and topo¬ 
graphy take the place of biological control. In 
Britain it almost required an experiment to test 
the possibilities, and such experiments wore carried 
out in the enclosed marshes in which some breeders 
had liberated their stock. Unfortunately, un¬ 
designed experiments oame thiok and fast owing 
to escapes, and it was soon apparent that in the. 
absence of biological oontrol, climate and other fac¬ 
tors in environment favoured undue multiplication. 

Too late in the day to gain an immediately 
effective hold over the musk-rats in Britain, 
Parliament passed the “Destructive Imported 
Animals Act*’ of 1932, which, with subsequent 
Orders made by the Minister of Agriculture and 
Fisheries and the Secretary of State for Scotland, 
imposed restrictions upon the importation and 
the keeping of these animals. Since the “Musk- 
Rats (Importation and Koeping) Order” of March 
31, 1932, no licence has been granted for importa¬ 
tion, and fourteen licenoes have been granted for 
keeping (two of which have become void), under 
which the animals must be kept in specially con¬ 
structed pens and must not be kept in the open. 
On the premises so licensed there are at present 
about 226 musk-rats. On March 14, a further 
Order was issued prohibiting absolutely as from 
April 1, unless Parliament resolves to the contrary, 
the importation into, and keeping within, Great 
Britain of musk-rats. 

Before the passing of the Act, musk-rats had 
established themselves in several areas where they 
have increased and whence they have spread over 
considerable tracts of oountry. So that in England 
wild individuals have been found in Yorkshire, it 
is said in three of the home counties (Surrey, Kent 
and Essex) as well as in the Fen district, but the 
great centre of dispersal has been the Shr&wardine 
Pool, in Shropshire, where on a marshy area of 
sixty-five acres, two hundred individuals were 
turned down in an enclosure in 1929, bred freely 
and, inevitably, contributed a quota of ‘escapes*. 
Radiating from that centre, about seventy miles 
of the Severn and its tributaries, from Pool Quay 
to Leighton, have been colonised, and the develop¬ 
ments in Montgomeryshire and Shropshire and 
their immediate surroundings threaten any coun¬ 
ties connected therewith by waterways. So far, 
however, the Ministry of Agriculture and Fisheries 
has not yet been able to verify any serious case of 
infestation outside the Severn area, although with 
so rapidly breeding a creature any local oolony 
may fi&re up as a new centre of increase and 
distribution. 

In Scotland musk-rats were known to be free in 
Kincardineshire, the northern limit, although a 
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locality in southern Aberdeenshire has been sue* illustrated, from Scottish localities; a deep shelter 

pected, and they are said to have been seen at channel cut to give screened access between water - 

Thornhill, Dumfriesshire, the southern limit, but way and feeding ground (Fig. 2), and, most 

the main region of infestation lies in the Midlands, characteristic at this time of the year, the mounds 

in Perthshire and Stirlingshire, where they may of rushes, grass, leaves and twigs (Fig. 3), which 

be present in any district which is connected by stand three or four feet above the level of flie marsh, 

waterways with the River Allan. In the enclosure and are the ‘lodges’ or joint food-stores and dwelling- 

at Whitemoss Loch, Dunning, there are about a houses in which many individuals congregate 

thousand musk-rats. Since the passing of the Act, during the winter months. 

more than sixteen hundred individuals have been The remaining activities of the musk-rat are for 
killed in England, and about a hundred in Scotland. the most part invisible, but nevertheless in them 

A difficulty in discovering the exact whereabouts lies the great danger of its presence. It lives 

of the musk-rata is that of identification on sight, mainly upon aquatic vegetation, although on the 

yet it is of the highest importance that their Continent it has damaged green and root crops, 

presence or suspeoted presence should be reported and it also eats animal food such as fishes and 

at once to the local authority and the Government 
department of agriculture. Two British animals 
are occasionally confused with the musk-rat, the 

valleys and waterways 
kept from flooding by 
natural or artificial em¬ 
bankments, its burrows 
are a permanent and 
serious source of danger. 
The musk-rat is nover 
found at any great dis¬ 
tance from water, and in 
the banks of the streams 
it frequents it drives 
multitudes of burrows, 
since each nest-cavity has 
its own connexions. The 
burrows open beneath the 
water level and the exca¬ 
vated earth is deposited 
in the bed of the stream, 
so that unlike the mole’s 
tunnelling, that of the 
musk-rat leaves no ap- 
riG. 1. Right, musk-rat; top'left, common brown rat'; bottom left, water-vole. parent traces. An em- 

bankraent apparently 

common brown rat and the water-rat or water- sound may be honeycombed with cavities, ready 
vole. Accordingly a photograph of these three to give way on any undue pressure, with what 

species is reproduced (Fig. I), from specimens in consequences in some localities one can imagine, 

the Royal Scottish Museum, as the simplest means Here lies another sign of occupation not to be 

of showing their differences. The first obvious disregarded. Every broken bank in any situation 

character is size : the musk-rat is larger than near water should be examined to see if the 

cither, 22 inches from snout to tip of tail when collapse was due to burrowing, and a distinct 

full-grown, although exceptionally large brown musky odour in such place, due to a secretion of 

rats have measured 19 and 20 inches. A second the perineal glands of the oooupants, should.be 
characteristic is the long, dense, rich brown fur, an aid to identification. 

the musquash of furriers, composed of a close Invisible occupation and spread, extensive 
under-coat and longer glistening guard-hairs, undermining of embankments, and a gift of rapid 

giving the creature a more robust and ‘dumpy’ multiplication, for there may be from three to five 

appearance than the sleek brown-rat or water-vole. litters in a year each with six to eight young on 

A final safe distinguishing mark is the tail, which, on average, combine to make the musk-rat a very 

instead of being round, is flat, compressed sideways, dangerous invader. 

and since it is hairless looks and feels like a narrow The danger is realised by many, but it cannot 

black razor-strop. A close inspection would show be too widely known. An official of the Canadian 

that the hind feet are large and partly webbed. Pacific Railway Co. has stated that, ih America, 

Unfortunately, it is rarely that musk-rats show apart from damage to canal systems, the creatures 

themselves during the daytime even when they “have been responsible for the subsidence of 

are in numbers, so that other signs of their pre- enormous concrete structures, such as head<g&t6s» 

senoe must be looked for. Two of these are dams and pool walls, whilst similar timber struo- 



molluscs; but the loss from these sources is not 
likely to be very serious. On the other hand, in 
a country such as Great Britain, with extensive 
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turee have been completely washed out following 
the operations of a rat colony in their vicinity 1 * 
(Field, Dec. 17, p. 931, 1932). 

What , can be done to meet the need of the case ? 
In America musk-rats are easily caught by trap¬ 
ping, and'the letter in the Field referred to above and 
another (Dec. 24, p. 906) give excellent summaries 
of the methods of using traps. But the position 
in America is a little different; there the musk-rat 
does no harm in many areas and is an annual 
souroe of income, so that the trapper has no wish 
seriously to deplete the breeding stock. In Great 
Britain the only aim must be extermination. The 
departments of agriculture are doing their best, 
by propaganda against the pest, by the employ¬ 
ment of trappers, and by the engagement of 
Continental experts familiar with the methods 
employed in Central Europe. These are reported 
to be confident that “given the men, the moans 
and the time, a properly organised campaign can 
dear the country”. But the condition of Central 
Europe, with its 100,000,000 musk-rats steadily 
increasing in numbers and range in spite of every 
effort, casts some doubt upon the prophecy. 

Trapping is necessary but it is not enough, and 
unconsidered measures run a risk of doing more 



Phtfo T. jtfwtre 

Fro. 2, Screened acceu between waterway and feeding ground. 


harm than good. Recently the Ministry of Agri¬ 
culture and Fisheries advised the destruction of 
Vegetable growths in the Thames, on the ground 
that the removal of a favourite food would prevent 


the settling down of the musk-rats and lead to the 
use of the streams only as highways. But a present 
need is to restrict the distribution of the animals 
and to disoourage the use of highways to new 
areas, and, apart from that, the destruction of 
water weeds is likely to affect seriously the 
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Fig. 3. 'Lodge’ or joint food-store and dwelling-house. 


invertebrate fauna and the shelter of the river 
and, through these, the valuable fish fauna. 

The Scottish Department of Agriculture, in 
addition to the employment of trappers, offers a 
reward of 5s. for the killing of musk-rats in 
oertain areas, possibly a useful means of obtaining 
early information regarding new distribution, and 
it has tested a mode of destruction which seems 
to have much in its favour. Trapping is a device 
against individuals, but in winter the lodges are 
inhabited by congregations of individuals, which 
offer a target in the life-history against which 
every effort of control should be concentrated. 
The bombing of lodgos by miniature bombs, or even 
the dynamiting of large enclosed areas frequented 
by many musk-rats, so that they should either be 
killed outright or disabled by the concussion, ought 
to be fruitful in results. Any and every reasonable 
means must now be taken to exterminate this 
destructive alien, while it is still restricted to a few 
limited areas. Central Europe points not only to 
the\danger [of overwhelming multiplication, but 
also to the need of devising new and more drastic 
methods of attack against the pest. 
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Recent Researches on the Transmutation of the Elements* 
By the Right Hon. Lord 


I T is now well established that the change of one 
atom into another can only be effected by the 
addition or subtraction of one of the constituent 
particles of the atomic nucleus, for example, an 
electron, proton, neutron or a-particle. Such a 
transformation was first accomplished in 1919 for 
the element nitrogen by bombarding it with swift 
a-particles from radioactive substances. About 
one a-particle in 100,000 comes so close to the 
nucleus that it enters and is captured by it. This 
violent disturbance results in the expulsion of a 
proton with high speed, and the formation of a 
new nucleus of mass 17. A number of light ele¬ 
ments can be transformed by a-particle bombard¬ 
ment in a similar way, and in most cases a proton 
is ejected. 

A new and strange type of transformation was 
discovered lafct year by Chadwick : when a-par- 
ticles bombard the metal beryllium, uncharged 
particles of mass 1 called neutrons are expelled. 
These neutrons, which have remarkable powers of 
penetrating matter, are themselves very efficient 
agents for the transformation of atoms. Feather 
has shown that both nitrogen and oxygen are 
transformed by the capture of neutrons, with the 
expulsion of a fast a-particle. The types of trans¬ 
formations produced by the neutron are thus very 
different from those observed with the a-particle. 
The capture of an a-particle in general leads to the 
building up of a new nucleus three units heavier 
than before, while the capture of a neutron leads 
to the formation of a nucleus three units lighter. 

During the past year, Cockcroft and Walton at 
Cambridge made the important discovery that 
comparatively low-Bpeed protons are very effective 
in causing the transformation of a number of 
elements. The protons are generated in large 
numbers by an electric discharge through hydrogen, 
and then speeded up by passing through an 
evacuated space to which a high potential of the 
order of 600,000 volts is applied. Under these 
conditions the protons acquire high speeds com¬ 
parable with that of the a-particle from radium. 
When a stream of these swift protons corresponding 
to a micro-ampere falls on the element lithium, a 
large number of a-particles are emitted of energy 
comparable with that of the swiftest a-particle from 
radium. It seems that about one in 100 million 
of the protons enters a lithium nucleus of mass 7, 
and the resulting nucleus of mass 8 splits up into 
two a-partieles, each of mass 4. Cockcroft and 
Walton have later found that the a-particles 
emitted consist of two groups differing widely in 
speed. 

This transformation of lithium can be produced 
at surprisingly low voltages. With strong proton 
streams, the emission of a-particles can be 

* Substance of tlu> Friday evening discourse delivered at the Royal 
Institution on March 10, 


Rutherford, o.m., f.r.s. 

observed for 30,000 volts ; the number of par¬ 
ticles increases rapidly with the voltage, and the 
variation has been examined by different observers 
over a very wide range, from 30,000 to 1 *5 million 
volts. 

Protons arc also remarkably effective in dis¬ 
integrating the light element boron, and again 
a-partioles are emitted. It is possible in this case 
that the boron nucleus of mass 11, after capturing 
a proton, breaks up into three a-particles. The 
radiation observed is complex, and has not yet 
been analysed in detail. A number of other 
elements have been found to be transformed, 
apparently in all cases with the omission of 
a-particles. 

In a special form of accelerating tube devised 
by Oliphant in the Cavendish Laboratory, a 
narrow, intense proton stream can be generated at 
voltages up to 200,000 volts. The protons, after 
being bent by a magnetic field, bombard a target 
of about one square centimetre in area. By special 
arrangements, it has been found possible to obtain 
in the detecting chamber at least a thousand times 
the number of particles observed by Cockcroft and 
Walton at the same voltage. By this method it is 
easy to observe the particles from very thin films 
of lithium and boron at comparatively low volt¬ 
ages, while the variation of number with voltage 
has been measured. For example, a number of 
a-particles are emitted from lithium with voltages 
so low as 30,000 volts. a-Particles from boron 
have been observed at 60,000 volts, but the number 
increases much more rapidly with voltage than in 
the case of lithium. 

Special experiments have been made to test by 
this sensitive method whether the heavy elements 
thallium, lead, bismuth and uranium show any 
evidences of transformation for 200,000 volt 
protons, but no sign of emission of a-partieles has 
been observed for these elements. At first, marked 
effects were observed, but these were ultimately 
traced to a minute contamination by boron, 
probably originating in the discharge tube. It 
seems not unlikely that the effect observed for 
uranium and lead in the original experiments of 
Cockcroft and Walton may have been due to an 
unsuspected contamination by a minute trace of 
the very active element boron. 

During the last few years, much energy has been 
devoted throughout the world to developing 
methods of obtaining streams of very swift charged 
particles with which to bombard matter and effect 
its transmutation. In the apparatus of Cockcroft 
and Walton at Cambridge already referred to, a 
steady potential of 800,000 volts con be reached, ' 
A new and simple type of electrostatic generate* 
has been designed by Van der Graaf ana Atta in 
the Massachusetts Institute of Technology, with 
which they have obtained a steady potential of 
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1*5 million volts, and a larger apparatus is under 
construction with which they hope to obtain a 
potential of 15 million volts to apply to a large 
vacuum tube. Brasch and Lange have applied 
high momentary voltages to a disoharge tube by 
using an impulse generator. 

A new and ingenious method of multiple accelera¬ 
tion has been devised by Lawrence of the Uni¬ 
versity of California with which he has already 
obtained protons of energy 1*5 million volts by 
using a potential less than 10,000 volts. The 
transformation of lithium has been examined at 
this high energy using a proton current of about 
a thousandth of a micro-ampere. It is hoped to 
develop this method so as to obtain protons of 
energy as high as 10 million volts or more. 
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Even if these new projeots prove successful, the 
speeds of particles produced by their aid are much 
smaller than those observed for the very penetrat¬ 
ing radiation in our atmosphere, where electrons 
and protons of energy from 200 million to 2,000 
million volts are present. From the experiments 
of Anderson in Pasadena and Blackett and 
Occhi&lini in Cambridge, it seems certain that these 
very swift particles are very efficient in causing the 
transformation of nuclei, probably in novel ways. 
Strong evidence has been obtained of the produc¬ 
tion of a new type of positively charged particle 
which has a mass small compared with that of the 
proton. This may prove to be the positive electron, 
the counterpart of the well-known negative 
electron of light mass. 
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Obituary 


Dr. C. A. Barber, c.i.e. 

ITH the passing on February 24 of Charles 
Alfred Barber is severed a link with the past, 
for he belonged to that old school of scientific investi¬ 
gators who were the first to turn their attention 
to the problems lying behind development in 
tropical agriculture. When he gained his first 
acquaintance with it, there was an awakening to 
the fact that a harvest does not necessarily follow 
planting. In the East, Ceylon had gained ex¬ 
perience from coffee ; in the West, Harrison and 
Bovell had pointed the way to a healthier growth 
of cane. 

This, as yet dim, appreciation of the noed for 
investigation, led to Barber’s first appointment in 
1891 as superintendent of agriculture in the Lee¬ 
ward Islands where, however, his stay was brief, 
for the post was abolished in 1895. In 1898 he 
was appointed Government botanist, Madras, and, 
as director of the Botanical Survey of Southern 
India, commenced to complete the flora of southern 
India. But here, as in the West Indies, the nqpd 
for investigation of the economic crops was slowly 
gaining recognition and his attention was soon 
diverted to the study of cane and crops in general. 
These were the days before the Royal Commission 
of 1896 had led to the establishment of the Imperial 
Department in the West Indies and before the 
organisation of an agricultural service in India. It 
is to Dr. Barber, not least among the pioneers of 
this period, and to the practical benefits of his 
work, that the present-day scientific worker in this 
field largely owes his security in a firmly established 
service scattered throughout the tropioal parts of 
the British Empire. 

During this earlier period, Barber found time 
to cany out a detailed investigation of the 
haustoria of sandal and other plants for which he 
was awarded, in 1908, the degree of Sc.D. of the 
University of Cambridge. But the earliest economic 
problem to receive attention was that of the sugar 
cane disease which was creating anxiety in Madras. 
In 1912, when the Oane-breeding Station was 


opened at Coimbatore, the selection fell on him 
for the post of sugar cane expert, and his field of 
investigation was extended to cover the whole of 
India. The problem that faced him was xinique. 
The main cane tract of India lies outside the 
tropics- where, for climatic reasons, the plant 
forms no viable pollen. Seedlings had to be raised 
outside the tract and no mean questions of testing 
and introduction were raised. There was the 
further fundamental question of the parental type 
to be used to impart the resistance to frost and 
drought necessary for success. Through a detailed 
study of the Northern Indian canes he was at¬ 
tracted to Katha, a hardy Punjab cane, and its 
similarity to Saccharum spontaneum, the wild 
Kans. He was led to use this wild plant as one 
parent and, by crossing it with a Noble cane, 
raised seedlings of which Co.205 remains as 
testimony to his originality of thought. In 
its wider aspect his study led him to a 
classification of the Indian canes, to whioh he 
ascribed a dual origin. Again it is a tribute to 
his insight that this classification, based on a 
morphological study, has required so little 
modification from the later Dutch cytological 
investigations. 

Original, too, was Barber’s recognition of the 
importance of the root in the economy of the 
plant and of the need for a detailed study of the 
root system. For his services to India he was 
created a C.I.E. in 1919 on retirement and, in 
1931, was awarded the Maynard Ganga Ram prize 
for Indian research. 

Born in 1860 at Wynberg in South Africa, Barber 
came to England at the age of ton years. After 
five years* service in the Manchester and Liverpool 
District Bank, he entered Christ’s College, Cam¬ 
bridge, of which he became a scholar. In 1889 he 
was appointed University demonstrator in botany 
and, before proceeding to India, served on the 
staff of the Royal Engineering College, Coopers 
Hill, where he succeeded the late Prof. H. M a rsha l l 
Ward. 
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Prof. Johan van Baren 

Bv the death on February 7 of Prof. Johan 
van Baren, agricultural science has lost the 
leading authority on soil mineralogy. Born in 
Rotterdam on April 18, 1875, van Baren became 
assistant in mineralogy to Prof. J, L. 0. Sohroeder 
Van der Kolk, of the University of Delft, in 1899. 
In 1903 he went to Wagoningen, where he taught 
mineralogy and geology at the Agricultural College, 
and when this College was made an Agricultural 
University, in 1918, he was appointed professor of 
mineralogy, geology and agro-goology. 

When van Baren went to Wagoningen, his 
facilities for teaching and research were of the 
most meagre kind, but in the thirty years he spent 
there he built up a department for his subject 
which at the present time has no equal. The 
museum and library, to which he devoted much 
attention, are particularly fine. 

Besides his University work, van Baren had 
interests in many societies. He was one of the 
founders of the Geological Society of the Nether¬ 
lands and Colonies, of the Society for Studying 
the History of Mathematical and Physical Science, 
and of the Wagoningen section of the Dutch 
Natural History Society. He was for many years 
on the Committee of the Royal Dutch Geographical 
Society, and was a corresponding member of the 
French Academy of Agriculture. In the Inter¬ 
national Society of Soil Science he was an active 
member. He contributed papers to various con¬ 
ferences of the Society and took part in the 
preparation of the Soil Map of Europe. Ho devoted 
much attention to the soils of the East Indian 
Archipelago, and raised the Junghuhn Fund for 
the study of these soils. 

Van Baren ’b principal work was a handbook, 
“The Soil of the Netherlands”, in the preparation 
of which he was occupied for more than twenty 
years: altogether he published more than a 
hundred scientific papers. He was particularly 
interested in the Quaternary deposits of Holland 
and their correlation with the glacial phenomena 
of the Alps and Scandinavia. He also studied 
recent volcanic deposits of the East Indian Archi¬ 
pelago. In soil work he specialised in detailed 
mineralogical studies, and published a series of 
memoirs treating of the soils of Holland and the 
East Indian Archipelago (issued from the Goo- 
logical Institute of the University of Wageningen). 
More recently he devoted particular attention to 
the problems of origin and development of lime¬ 
stone soils under the very contrasting climatic 
conditions of tropical and temperate regions, In 
pursuance of his studies he travelled extensively 
both in Europe and the East. 

Van Baren was an inspiring teacher. ,The writer 
has vivid and pleasant recollections of an excursion 
to South Limburg with him and his students in 
the early summer of 1926—busy days spent in 
field work, meals taken together at one long table 
in the hotel at Valhenburg, and discussions and 
amusements in t the evening*. The best of good 


fellowship existed and when the day’s work Was 
done, van Baren joined in the students* concerts 
with the same enthusiasm as he showed in leading 
the excursions. A vigorous man of kindly per¬ 
sonality, he will be greatly missed by his friends 
and colleagues in soil scienoe in other countries as 
well as Holland. W.G.O. 

Mr. F. P. Burch 

We regret to announce the death on February 
1J at the age of thirty-three years of Mr. Francis 
Parry Burch. Ho was the second son of the late 
Prof. G. J, Burch, F.R.S., of University College, 
Reading, and was a scholar of Winchester and of 
Gonville and Caius College, Cambridge, where he 
took the Natural Science Tripos, Part 11 (Phvsics) 
in 1922. 

Burch joined the staff of the Research Depart¬ 
ment of the Metropolitan-Vickers Electrical Co., 
Ltd., Manchester, in 1922 as a member of the 
newly-formed Physics Section, devoting much 
of his time to the problems of heat transmission, 
and in the early days of the radio industry he 
made a careful study of the characteristics of 
filaments for receiving and transmitting valves. 
With the development of apparatus for producing 
electrical transients of extremely short duration, 
it became necessary to extend the existing facilities 
for recording these transients, and in conjunction 
with Mr. R. V. Whelpton he constructed the first 
high-voltage cathode ray oscillograph in Great 
Britain. To put the recording of high voltage 
transients on a sound basis, Burch mode a careful 
study of the theory of the potential divider, com¬ 
pleting this valuable work by constructing an 
apparatus to record transients up to one million volts. 

Burch then turned his attention to the con¬ 
tinuously evacuated power transmitting valve and 
rectifier, and was largely responsible for the 
successful completion of a 30 kw. screened grid 
valve and master oscillator operating at a wave¬ 
length of 10 m., the first high power four-electrode 
valve in the world. 

By his death the Metropolitan-Vickers Co. has 
suffered a great loss, and is robbed of one of its 
most charming personalities. 


Wk regret to announce the following deaths : 

Dr. John Belling, cytologist in the Department 
of Genetics of the Carnegie Institution of 
Washington, an authority on the structure of 
chromosomes, on February 28, aged sixty-six years. 

Prof. G. C. Bourne, F.R.S., emeritus professor of 
zoology and comparative anatomy in the University 
of Oxford, who did much work on tropical marine 
fauna, especially on the formation of coral atolls, 
author of a “Text-Book of Oarsmanship’ 1 published 
in 1925, on March 9, aged seventy-one years. 

Dr. R. T. A. lnnes, formerly Union Astronomer 
in South Africa, known for his discoveries and 
records Of binary stars, on March 13, aged seventy* 
one years. ' 1 
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Sir Frank Dyson, K.B.E., F.R.S. 

A large gathering, representative of the Admiralty, 
the Board of Visitors to the Royal Observatory, the 
staff of the Observatory, the Royal Astronomical 
Society and the British Astronomical Association, 
attended a complimentary luncheon to Sir Frank 
and Lady Dyson on March 10. Affection and respect 
for the human and lovable chief of astronomy, and for 
his attainments and achievements, were the note of 
the letters read from those unable to be present and 
of the speeches of Prof. F. J. M. Stratton and Dr. 
W. A, Parr, the presidents respectively of the Royal 
Astronomical Society and the British Astronomical 
Association. Tributes were paid to the unselfish yet 
competent manner in which Sir Frank Dyson has 
sunk himself in the work of the Royal Observatory 
during his tenure of the office of Astronomer Royal 
and to the friendly and helpful way in which he has 
co-operated with his astronomical colleagues, pro¬ 
fessional and amateur alike. The best of wishes for j 
the future were expressed to both Sir Frank and 
Lady Dyson. 

Prof. J. Proud man, F.R.S. 

Prof. J. Proudman, the present holder of tho 
chair of applied mathematics in the University of 
Liverpool, has been elected to the chair of oceano¬ 
graphy in tho University which has become vacant 
by the death of Prof. James Johnstone. Prof. 
Proudman joined the staff of the University in 1913 
as lecturer in mathematics, and has held the chair 
of applied mathematics since 1919. In 1919 ho was 
appointed director of the newly founded Tidal 
Institute and director of Liverpool Observatory. 
He is a member of the British National Committee 
for Geodesy and Geophysics and of its sub-committee 
for Physical Oceanography. He is also a member 
of the British Section of tho International Committee 
on tho Oceanography of the Pacific. He has served 
on many committees concerned with tidal matters 
and inundations. His own researches have mainly 
been concerned with the dynamical aspects of ocean 
tides and their currents and with the aotion of wind 
and of variable atmospheric pressure upon the sea. 
For his work on these subjects Prof. Proudman was 
awarded a Smith’s Prize of the University of Cam¬ 
bridge in 1915 and the Adams Prize in 1923. 

The Californian Earthquake 

The earthquake that occurred in southern Cali¬ 
fornia at 5.54 p.m. on March 10 (1.54 a.m., March 11, 
G.M.T.), though it was the cause of considerable loss 
of life and property, can scarcely be regarded aa ope 
of the great earthquakes of that State. The number 
of persons known to have lost their lives is 151, and 
it is estimated that 7,500 houses were destroyed or 
damaged, and that the value of the property lost was 
morethaa ten million pounds. Most of the places m 
which houses were injured lie within an area about 
sixty miles long, running in a south-easterly direction 
from near Los Angeles to beyond Santa Ana. The I 


place that suffered most is Long Beach, a town on 
tho coast about twenty miles south of Los Angeles. 
Here, 65 persons were killed and about a hundred 
wounded. The epicentre thus lies near the coast, 
possibly under the ocean, so that the earthquake 
cannot be connected with tho great Son Andreas 
rift, which, in this part of California, runs about 
fifty miles inland. Since 1769, the Los Angeles dis¬ 
trict has frequently been visited by severe, though 
not disastrous, earthquakes. About ninety miles to 
the west lies Santa Barbara, part of which was 
seriously damaged by the earthquake of June 29, 1925. 

Soviet Expedition to the Pacific Ocean 

The expedition to the Pacific Ocean organised 
under the joint auspices of the State Hydrological 
Institute and the Ichthyological Institute of the 
U.S.S.R. has recently returned from the Far East. 
The expedition made a detailed investigation of the 
Sea of Japan, the Sea of Okhotsk and the Bering Sea, 
in which thirty-one members of the Hydrological 
Institute took part. In the Sea of Japan a thorough 
investigation was made of the region stretching from 
the border of Korea to the Gulf of Oita. For the first 
time in the history of oceanographic research, de¬ 
tailed work was carried out in the parts adjoining the 
Gulf of Peter the Great at a depth of 8,500 in., and 
at that depth various organic forms of life hitherto 
unknown to science were discovered. It has been 
ascertained that the sharp descent of the coast-line 
—at an angle of 24°—forms a huge ravine overgrown 
with tree-shaped corals. One such coral was ex¬ 
tracted by the expedition. Samples of the sea-bed 
at a depth of 8,400 m. have been obtained, and also 
much hydrological material which makes it possible 
to determine, according to the seasons, the annual 
hydrological system of the region of the Gulf of 
Peter the Great. 

Certain inaccuracies of existing maps have been 
corrected. In some places the depth was found to be 
1,000-*1,600 m. instead of 100 in.; elsewhere, on the 
contrary, submarine ridges have been discovered in 
place of depressions. Much material on hydrology 
has been collected which point to the penetration of 
the waters of the Pacific Ocean to the eastern part 
of the Sea of Okhotsk. In the Bering Sea, hydro* 
logical and biological investigations were made, in 
some places at a depth of 3,800 m. For the first 
time, the interchange of the wator masses of the 
Bering and Chukhodsk Seas during the summer season 
was investigated. Numerous measurements were 
made by the expedition whioh will enable a more 
exact map to be made of the western part of the 
Bering Sea. 

Metallurgy Building at University College, Cardiff 

In Nature of August 6, 1915, an account was 
given of the new building which had been erected 
for metallurgy at University College, Cardiff. An * 
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important extension to this building* which com¬ 
pletes the scheme, was formally opened on March 16 
by Mr. W. D. Woolley, chairman of the Monmouth¬ 
shire and South Wales Coalowners’ Association. The 
now accommodation provides : ground floor, 
mechanical laboratory, physical laboratory and ! 
lecture room ; first floor, three research laboratories, | 
private room, museum and library ; second floor, j 
chemical laboratory, balance room, combustion and 
gas analysis, laboratory and private room. The 
College has now a well-planned and well-equipped 
building for teaching and research work, the erection 
of which is duo to the generosity of the Monmouth¬ 
shire and South Wales Coalowners’ Association. 

Projected Flight over Everest 

In our issue of February 4 (p. 160), reference 
was mad© to the two aeroplanes which have been 
modified to undertake a flight over Mount Everest. 
According to the Karachi correspondent of the Times, 
the machines arrived at Karachi on March 9. The 
main base for the expedition will be Pumea. The 
photographic results of the flight, should it be 
successful, are likely to be of considerable interest, 
for nothing is known at present of the south face of 
Everest. Indeed, if the photographs arc available 
in time, they may be of assistance to the expedition 
now in India preparing to climb tho ^mountain 
(Nature, Jan. 7, p. 10), especially if the snow and 
ice conditions have changed considerably since the 
1924 expedition, Useful data may also be obtained 
of atmosphoric conditions ; while we know a good 
deal about the atmosphere at 30,000 ft. above 
mean sea level, it is likely that conditions at this 
absolute height but with high mountains below will 
be different. The aeroplanes, however, are not suited 
for making useful cosmic ray observations. The flight 
will be a great adventure, for should the machines 
have to come down through engine failure, the 
chances of finding a suitable landing place in that great 
area of mountainous country are small. 

Discovery of Sexuality in Plants 

The discovery of sox in plants is usually credited 
to Uamerariue (1694), oad Koelreuter (1761) is 
generally believed to have made the first systematic 
study of plant hybrids. Statements of Sachs in his 
“History of Botany” arc mainly responsible for these 
attributions. Dr. Conway Zirklo is able to show, 
however (J. Hered., vol. 23, No. 11), that other 
names really have priority in connexion with these 
important developments in the history of science. 

N. Grew, in an address to tho Royal Society in 1676, 
expressed the view that the stamens are the male 
organs of a flower, the pollen acting as vegetable 
sperm. Thomas Fairchild, whom Sachs referred to 
as “a gardener in London”, was in fact the leading 
experimenter of his generation, and his famous crosH 
between sweet william and the carnation is shown to 
have been made at least as early as 1717, Philip 
Miller was the first to describe insect pollhiation by 
observations on tulips. This was not, however, in 
1751, as stated by Saohs, but so early as 1721. He 


also observed natural crossing in cabbages as well as 
sexUal reproduction in ououmbers and melons. Dr. 
Zirkle also gives an interesting account of equally 
early American observations on pollination and 
crossing, chiefly in maize, by Cotton Mather (1716), 
Judge Dudley (1724) and Governor Logan (1735). 
A letter of John Bartram in 1739 shows that he too 
had made species crosses in Lychnis at that date. 

Courtship of Birds 

The courtship displays of birds, wherein they 
manifest the amorous emotions which possess them, 
arc now daily becoming more and more assertive. 

| Much has yet to be learned concerning the ‘behaviour' 
of birds thus possessed at this time ; and tho relation 
of this behaviour to various and often conspicuously 
coloured plumage, wattles, baro skin, or inflatable 
air-sacs. The pheasants afford striking illustrations 
of apparently conscious effort to display such orna¬ 
ments to the best advantage before apparently 
disinterested females. The belief that these displays 
servo as aphrodisiacs must lx* regarded as well- 
founded. This fascinating aspect of bird life can 
now bo studied at the Zoological Gardons, Regent’s 
Park ; a number of tragopana, or homed-phoasants, 
as well hk Cheer, Impeyan, and Kalij -pheasants, 
having just been added to the collections. Blyth’s 
tragopan from Assam, and the crimson tragopan 
from the south-eastern Himalayas, each bears an 
erectile appendage over the eye, of a vivid blue 
colour ; and cm inflatable wattle at the throat. In 
Blyths tragopan this iH yellow tinged with blue, 
while in tho crimson tragopan it is orange, barred 
with blue, and when filled with air presents a strange 
effect. If the courting antics of the tragopan# bo 
compared with those of the golden and Amherst 
pheasants, wherein the chief ornaments tako the 
form of a great frill of vividly coloured feathers 
encircling the neck, the contention that both types 
display deliberate and purposeful movements designed 
to make the most effective possible use of these 
ornaments will seem incontrovertible. Though 
the Darwinian view that those resplendent areas 
were brought to perfection by the selective preferences 
of the female, before whom they are displayed, has 
lost its hold, they are nevertheless instances -of 
‘floxual selection’ ; since only the most amorous 
males, the most skilled performers, can succeed in 
arousing the desired response in their phlegmatic 
prospective mates. 

Vanished Races in South Africa 

From time to time hews is received of the discovery 
in South Africa of a new and previously unknown 
culture, presumed to be the work of a vanished race. 
More often than not the finds are associated with 
stone-work or the evidence of metal-working. The 
latest discovery to be reported [Times, March 13) 
comes from the northern Transvaal, where Mr. 
D. S. van der Merwe, assistant registrar of mining 
titles on the Rand, has discovered sacrificial graves 
of an entirely new type, a sacrificial altar, approached 
by ceremonial causeways and by staircases, an 
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irrigation system of enormous extent, together with 
the remnants of a large dam. There is also a copper 
tool, which is said to be an authentic mining imple¬ 
ment. Those finds are ascribed to a vanished race, 
and on account of the diminutivo size of the stair¬ 
ways, it is suggested that its members wore pygmies. 
The collections have been placed at the disposal of 
the Ethnological Department of the University of 
tho Wit waters rand and are said to be regarded by 
the Department as very important. As Mr. van der 
Mcrwe is a layman in ethnological matters, the 
verdict of experts in the cultures of the natives of 
South Africa will be awaited with interest. As a 
rule, unfortunately, previous claims to the discovery 
of new cultures and vanished races have not survived 
their impartial scrutiny.- 

A New South African Culture ? 

A claim to have distinguished a new material 
culture in South Africa is put forward by Dr. Ir. 
E. C. N. Van Hoepen, director of the National 
Museum, Bloemfontein ( Argwologie&e Navoraing , Dl. i 
St. 6), in describing a remarkable stone pipe from a 
shelter near Bethlehem. Its peculiarity lies in the 
ornamentation, a system of curved grooves and on 
one side a sinuous ridge ending in a reversed E, 
representing a snake. Similar pipes have previously 
been described, one of clay from the ash-heaps of 
stone huts at Vegkop by Van Riot Lowe and another 
of stone by Stow. Van Riot Lowe attributed the pipe 
he described to the Leghoya, dating the huts at about 
1790, but Dr. Von Hoepen does not consider his 
reasoning or evidence satisfactory, and points out 
that stone huts are not a characteristic of Bantu 
culture, the Leghoya themselves using conical grass 
thatched huts, according to Stow. He himself sees 
in the pipes and the shelters closer affinities with 
Hottentot, Bushmen, and Xosa, but concludes that 
the three characters, the stone pipes, the stone huts 
and the ornamentation do not belong to any known 
African culture. Wo are, therefore, he holds, dealing 
with something new, a culture for which the name 
‘stone-hut’ culture is proposed. This viow, important 
as it is for the history of South African cultures, 
should bo accepted with some caution. Its confirma¬ 
tion by further evidence will be awaited with interest. 

American Archeologists in Yugoslavia 
Ax a meeting of the American Anthropological 
Association held in Atlantic City at the end of 
December, Dr. Vladimir J. Fewkes described tho 
work during the past summer of a joint archaeological 
expedition of the Peabody Museum, the Fogg Art 
Museum, Harvard University, and the American 
School of Prehistoric Research in Jugoslavia, Some 
150 archeological sites were visited and examined. 
A large proportion of these were found to belong to 
Greek, Roman, Macedonian or Byzantine cultures. 
The most considerable undertaking of the expedition 
was the excavation of the neolithic site at Starcevo, 
of which the investigation had boen begun in the 
previous year. The settlement is dated at about 
9500 B.c. and is found to consist of a number of 
irregularly placed groups of semi -subterranean dwel¬ 


lings, of which the foundations have been exposed. 
Among the material found are crude but well-made 
cooking pots, painted pottery, needles, awls and 
Hpatulas of bone, stone knives and colts, shells, and 
small libation tables of baked day. The settlement 
was one of small farmers with domesticated animals, 
who supplemented their food Hupply by hunting 
and fishing. In a report of the communication from 
Science Service, Washington, D.C., Dr. Fewkes is 
said to have stated that the expedition had gathered 
fresh evidence relating to the early trade routes of 
this part of Europe, an area he regards as tho archaeo¬ 
logical key-region of tho Balkans. 

Spectrum Analysis 

The increasingly great interest now being shown 
in spectrum analysis is well exemplified by two recent 
developments in the United States. The first of these 
was the setting up by the American Society for 
Testing Materials of a committee (E-2) on spectro¬ 
graph ic analysis in its application to analytical and 
metallurgical problems. This committee is now at 
work and it is probable that tangible results will 
bo forthcoming in the near future. News of the 
second development has just reached Great Britain. 
It has been decided that one of tho lines of work 
to bo intensively pursued at the magnificently 
equipped spectroscopic laboratory of the Massa¬ 
chusetts Institute of Technology is tho application 
of spectrum analysis to industrial and related 
problems. In order that as close touch as is possible 
may be made with industrial i>robIems, a research 
conference is to bo held at the Institute during the 
week beginning July 17, and it is hoped that at 
this conference industrial exports, academic research 
workers and manufacturers of spectroscopic equip¬ 
ment will meet and discuss those aspects of the 
problem with which they are individually familiar. 
It is clear that one of tho earliest developed aspects 
of spectroscopy is again coming very much to the 
fore, and that the dreams of some of the early 
spectroscopists regarding the general use of this 
technique in industry are coming measurably nearer 
realisation. 

Machine Age’s Starvation Predicted 

The comparatively rapid depletion of the earth’s 
available resources in this mechanical age was con¬ 
sidered by Prof. R, A. Gortner, of the University of 
Minnesota, in a paper before the American Associa¬ 
tion for the Advancement of Science in December 
(Science Service, Washington. D.C.). It is pointed 
out that irreplaceable stores of natural resources 
absolutely essential to modern industrial civilisation 
are disappearing into the ‘maws of industry’ and ho 
are wastefully dissipated over the earth. While the 
publicity of technocracy directs attention to the part 
played by mechanical energy in remaking economic 
conditions,* the shelves in some of Nature’s cupboard 
are showing signs of exhaustion of tho mate rials 
necessary for a mechanical age. In particular. Prof. 
Gqrtnor mentions the approaching exhaustion of 
copper, antimony, tin, lead, zinc, chromium, man¬ 
ganese, nickel and iron, which arc stored in parts 
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of the earth accessible to man. The rate of use of 
some of these metals is doubling each decade. We 
still use tin-foil for wrapping up sweets and cigarettes. 
At the present mining rates, iron will be exhausted 
in Germany in about fifty years and in the United 
States in about a hundred yoars. The supply of sulphur 
in the United States will fail in fifteen years, the 
coal of Germany in less than a thousand years and of 
the United States, notwithstanding its huge lignite 
deposits, in less than fifteen hundred years. It looks 
as if the machino age may starve to death before 
long, a victim of to-day’s profligate use of metals, 
coal and oil. Water power, alcohol from vegetation, 
solar energy, etc., are at present totally inadequate 
to replace oil and coal. Will future civilisations look 
back upon the industrial civilisation of the twentieth 
century as an age of robbery ? 

U.S. Bureau of Standards 

Thk annual report of the Director of the Bureau 
of Standards (Government Printing Office, Washing¬ 
ton, 1932) shows the trend of scientific developments 
during last year. The increase in the industrial 
applications of very low temperatures has made it 
advisable to extend the scale downwards from 
—100° O. to —259° C. and a temporary scale covering 
this range has been established. Fire tests have been 
made on the new welded steel floors which are now 
being used in buildings. They consist of steel floor 
plates welded to beams spaced two feet apart. Tests 
were made with fire both above and below the floor. 
Gas appliances found quite satisfactory at sea level 
develop defects when used in cities at high altitudes. 
The causes of these defects are being investigated. 
Perhaps the most spectacular advance made during 
the year has been to increase the accuracy of the 
primary frequency standard to one part in ten 
million. Regular transmissions of standard high- 
frequency waves at a frequency of 5,000 kilocycles 
per second are broadcast every Tuesday for four 
hours. The accuracy obtained is one cycle per second, 
that is, one part in five million. The ionised layer in 
the atmosphere has been determined to be the 
major controlling factor in the long distance trans¬ 
mission of radio waves. The measurement of the 
height of this layer is of primary importance in inter¬ 
preting transmission conditions and increasing our 
knowledge of radio wave transmission. Using 
improved equipment, these measurements were made 
on one day in each week throughout the year. An 
automatic recorder is now in use which makes con¬ 
tinuous measurements. Useful work is done in 
making careful analyses of samples of ores, alloys, 
pure metals, cement and pure chemicals. These 
samples are sold to industrial laboratories and are 
used for checking their own methods and results. 
This plan has contributed greatly to the precision of 
the analytical work in these laboratories and the 
project is self-supporting. 

Miners* Nystagmus 

Two reports on this subject by a Committee of 
the Medical Research Council were issued in 1923 and 


1923. The principal finding of the Committee was 
that the chief symptom of this disease—the involun¬ 
tary oscillation of the eyeballs—is caused by an 
insufficiency of the light reaching the eyes of the 
miner while at work, and that the most important 
measure of prevention is to secure for the miner at 
work adequate illumination. Nevertheless, in spite 
of considerable improvement in the illumination of 
mines, the incidence of the disease has, on the whole, 
steadily increased, for compensation on account of 
this disability was paid to 10,638 persons in 1930; 
this is the largest number, with one exception, during 
the past twenty-three years. The Medical Research 
Council has therefore considered it advisable to 
reconstitute the Committee, which has now issued a 
third report on the subject (Special Rep. Series, No. 
176. H.M. Stationery Office. 9d.). This reaffirms, 
in the strongest terms, tho conclusions of the former 
committee. There should be constant illumination 
of 0-25 foot-candle on the coal face, and it is under¬ 
stood that there are recent developments in the 
direction of improving illumination in mines. To 
account for the continued prevalence of the condition, 
it must be recognised that the oscillation of the eye¬ 
balls is but a part of the disease, and various psychoses 
and neuroses are also present. The practical treat¬ 
ment of the disease should consist in the elimination 
of a hopeless dependence on compensation by the 
provision of opportunities for work of some kind, 
even if restoration of full work underground has to 
be preceded by a period of work in daylight. 

Guard Posts for Road Island Refuges 

Illuminated guard posts or "bollards’ are now 
gradually coming into use on all types of roads 
which carry fast vehicular traffic. In the Osram 
O.E.C . Bulletin for February, a description is given 
of a well-designed guard post which should prove 
useful not only by indicating the refuge to pedestrians, 
thus prompting them to cross the road at that point, 
but also to motorists ; thus removing a frequent 
cause of accidents. It is a luminous pillar 4 ft. high, 
the light being emitted only from the side which 
faces the traffic. Tho back of the pillar is made of 
solid steel tube, so that in the event of a smash the 
damage done will be probably much less than if it 
were made of cast iron. The head of the bollard is 
arranged as a lantern with the red glass fixed around 
half its oircumference. The rod glass is generally 
illuminated by a sixty-watt lamp but sometimes a 
small auxiliary lamp is used as well so as to prevent 
a complete ‘black out* if the main lamp is extin¬ 
guished. Complete isolation of the bollard from the 
electric supply in the event of damage is easily 
obtained by opening a door near the ground level 
where the time-switch and fuses are fixed. 

Researches on Sedimentation 

The report of the Committee on Sedimentation for 
the two years 1930-1932 has been published under 
the auspices of the Division of Geology and Geography : 
of the U.S. National Research Council as Nation** 
Research Bulletin No. 99* 1932 (pp. 229, 
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I dollar). The report is by the chairman, Prof. W. H, 
Twenhofel, who contributes a general introduction, 
and various committee members and others, who are 
responsible for many valuable records of original 
research and abstracts of literature on the accessory 
minerals of igneous and sedimentary rooks. Special 
attention deserves to be given to the paper on the 
classification and terminology of the pyroclastic 
rocks by C. K. Wentworth and Howel Williams. 
The Bulletin also includes papers on recent advances 
in the study of i>eat ; recent marine sediments ; 
settling of bentonite in water ; relation of the buffer 
mechanism of sea water to the solubility of calcium 
carbonate; modem marine sediments in California ; 
bacterial and chemical factors in lime deposition at 
Tortugas, Florida; varvod sediments; chert and flint, 
concretions, and cone-in-oone; abrasional work of 
river ice and of glaciers ; ground water hydrology in its 
bearing on sedimentation; rdle of micro-organisms in 
sediments; accessory minerals of crystalline rocks; and 
glacial, sediments. In addition, there are summaries 
of work on sedimentation carried out at Stanford 
University, and also of recent work by German and 
British investigators; and abstracts of the literature 
cm accessory minerals of igneous rocks and of sedimen¬ 
tary rooks. 

Developments in Market Gardening 

The report of the recent conference on “Recent 
Developments in Market Gardening’ 1 held at Rotham- 
stod contains a great deal of information which is not 
readily available in a collected form. Two of the 
classical market garden areas, the Bedfordshire early 
potato and brussels sprouts district and the equally 
well-known spring cabbage, brussels sprouts and 
fruit area of Evesham are treated in detail from the 
point of view of the practical grower, and the subject 
is also considered from the point of view of the 
cornier, whose part in the industry is becoming 
increasingly important. In recent years market 
gardeners have found their province invaded by 
large-scale farmers, who have in part substituted 
vegetable growing for .the leas profitable crops of 
their ordinary rotation. These men, whose methods 
form the subject of one of the papers, have several 
advantages not possessed by the smaller cultivators ; 
plentiful animal manures, large-scale mechanical 
methods, and a possibility of converting unsaleable 
surplus into live stock products. The reply of the 
genuine market gardener has been to move towards 
greater intensification, and to retire into districts as 
yet inaccessible to large-scale methods. The con¬ 
ference as a whole leaver the impression that abundant 
production of market garden crops is relatively easy 
td secure. It can in fact be an embarrassment, and 
every additional outlet whether by preservation, more 
economical distribution, or the education of the publio 
taste, needs oareful investigation. Copies of the 
report, price 2s., can be obtained from the Secretary, 
Bothamsted Experimental Station, Harpenden, Herts. 

1 , ■ , v 

Institute of Industrial Administration 
1st a pamphlet recently issued by the Institute of 
Industrial Administration, 47 King William Street, 


E.C.4, outlining its objects and examinations, it is 
stated that management in industry is essentially 
the exercise of administrative function and involves 
the control and co-ordination of the technical func¬ 
tions. The operation of the administrative function 
does not vary greatly from one industry to another 
despite differences in the application of some of the 
teclmical functions, especially that of production. 
It is admitted that personality is a highly significant 
factor in industrial administration but training, 
serves both to develop and inform personality., To 
the average individual upon whom industry hoe^ 
mainly to rely, training may make all the difference 
in his efficiency, to his own advantage and that of 
the nation. In preparing a revised syllabus of exam¬ 
inations, the Institute has endeavoured to Collate 
the principles and practice bearing on the functional 
aspects of industrial administration. The scheme 
consists of three stages—fundamentals, intermediate 
and final—the first of which presents in elementary 
form a general idea of how an industrial undertaking 
is conducted and its relation to external affairs. In 
the intermediate and final stages the subjects of the 
fundamental stago are extended and amplified. 

Physics at Harvard 

Vol. 21 of Contributions from the Physical Labora¬ 
tories of Harvard University consists of separate 
copies of the papers by members of the staff and 
other research workers which have appeared in the 
Physical Review % the Proceedings of the National 
Academy of Sciences and of the American Academy 
and other periodicals during 1930-31. There are 
forty of them, which differ considerably in type and 
area of the letterpress, but are all cut to pages 
n in. x 6f in. Their subjects extend over almost 
every branch of physics and they testify to the 
catholicity and quality of the research work done at 
Harvard. The completion of the new researoh 
laboratory and the improvement of the Jefferson 
Laboratory during the period covered by the volume 
afford a suitable opportunity for a 47-page illustrated 
description of the present buildings and equipment, 
and a short history of their foundation and of the 
work done in them, and in the Cruft Laboratory. 
Nearly 130 men have carried on research in the 
laboratories during the last thirty years and many Of 
them now fill chairs of physics in American 
universities. ; 

Mining Facilities in South Australia 

According to the annual report of the Director 
of Mines and Government Geologist of South 
Australia for 1931, an amending act was passed 
during the year concerning principally mining upon 
lands, beneath which mineral substances had been 
alienated prior to the adoption of the principle' of 
reservation of such substances. The act protects . 
land-owners, but under certain conditions allows 
prospectors to enter such lands under reasonable 
conditions.; the responsibility for seeing that such an 
authority is not given to an undesirable character is 
placed upon the Worden. 
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Anatomy of the Tortoise 

The aitention of teachers and students in verte¬ 
brate anatomy who include the tortoise in the list 
of the animals they study by dissection, is directed 
to an account of the anatomy of that animal pub¬ 
lished by the Hoy til Dublin Society (vol. 20, No. 28, 
Dec. 1932). The late Dr. «J, Stuart Thomson wa# 
engaged on the preparation of this memoir over a 
number of years with the view of providing an 
account of the principal structural features of the 
tortoise for his own and other senior students. The 
descriptions, in about eighty pages, of the external 
characters and the various systems of organs are 
systematic, clear and adequate, and are supported by 
twenty-five well-drawn plates. 'This useful paper is 
published at the reasonable; price of 8*. 

Land Utilisation Survey 

The second annual report of this survey of Great 
Britain records that thirty-one counties are now 
completed or very nearly completed, comprising 
nearly 8,700 sheets. More than a third of the area 
of the country is covered by those maps. Compared 
with the previous year, progress has boon rapid. 
Thirty-six counties, during the last year, have under¬ 
taken work for the survey and there are now only 
four counties in which nothing or very little has been 
done, namely Essex, Carmarthen, Argyll and Perth, 
but considerable help is still needed in tho West 
Riding of Yorkshire outside the completed Sheffield 
area. The director of the Survey also asks for tho 
assistance of volunteer workers in tho counties of 
Somerset, Westmorland, Wiltshire, Peebles, Inver¬ 
ness and Sutherland. Work on the reduction of tho 
results to a scale of one inch for publication is pro¬ 
ceeding actively on several sheets in England and 
Scotland, including Cromer, Ipswich, Ullapool and 
Liverpool. 

Announcements 

Pbof. P. Debye will deliver the fifteenth Faraday 
lecture before the Chemical Society on March 29, at 
5.30, at the Royal Institution, Albemarle Street, W.l. 
The lecture will be entitled : “Tho Relations between 
Stereochemistry and Physics”. 

The memorial fund instituted in memory of Dr. R. 
tStollhouse Williams, formerly director of the National 
Institute for Research in Dairying (University of 
Reading) to which reference has already been made 
in our columns, has now reached a total of £1,800. 
It is proposed to close the fund shortly, but 
further contributions will be welcomed. The fund 
will be used for the advancement of dairy 
science at the National Institute for Research in 
Dairying. 

A series of five talks by Mr. Charles Elton, director 
of the Bureau of Animal Population at the University 
of Oxford, on “Exploring the Animal World”, will 
be broadcast by the British Broadcasting Corporation 
on Friday evenings commencing on April 21. During 


these talks, oo-operation will be sought between the 
amateur observer and scientific worker, especially 
in the second talk on “Woodland Life”, when listeners 
will be asked to help in a survey of the birds of 
different kinds of woods all over England. 

With reference to the note on “Illuminated 
Fountains” which appeared in Nature of March 4, 
p. 302, Mr. A. S. E. Ackermann has pointed out 
that an article by him on an illuminated fountain 
at the Barcelona Exhibition appeared in the 
Journal and Transaction# of the Society of Engineer# 
(21, No. 3, 115 ; 1930). In this fountain there were 
750 incandescent lamps of 2,500 candle-power, 
besides arc lamps. Photographs of the fountain in 
action are reproduced. 

We regret to learn that a serious error occurs in 
the description of the ‘soil conductivity bridge' by 
the Cambridge Instrument Co., Ltd., advertised in 
the Supplement to Nature of March 11, p. iv. This 
should road : “This A.C. Bridge will measure directly 
the specific resistance of samples of soils; the 
reciprocal of the reading being taken as tho specific 
conductivity in mhos per cm. 8 . The range is from 
1 to 100,000 ohms, or 1 to 10" 4 mhos.” The term 
mhos’ (reciprocal ohms, measuring conductivity) was 
altered without authority by the; printer to ‘ohms’, 
after the proof had been passed for press by the 
advertiser. 

Messrs. Korkin and Williams, Ltd., 16 Cross 
Street, Hatton Carden, London, E.C.l, have issued 
a useful booklet of 60 pages, price la., entitled 
“Organic Reagents for Metals”, in which working 
directions are given for the use of sixteen organic 
reagents, such as picrolonie acid and quinuliiMirin. 
which have become important in analytical chemistry 
j in recent years. Improved details are given for some 
of the methods, and a comprehensive bibliography is 
appended for each reagent. 

Applications are invited for the following appoint¬ 
ments, on, or before, the dates mentioned:—A 
registered medical practitioner with experience in 
bacteriological research for the Ministry of Health— 
The Director of Establishments, Ministry of Health, 
Whitehall, S.W. (March 27). An assistant lecturer 
in bacteriology in the Edinburgh and East of Scot¬ 
land College of Agriculture—The Secretary, 13 
George Square, Edinburgh (April 7). A principal 
investigator for the Burden Mental Research Trust— 
The Secretary of the Trust, B.M.A. House, Tavistock 
Square, London, W.C.l (April 10). An independent 
lecturer in materia medics and pharmacology in the 
Welsh National School of Medioine—The Secretary, 
Welsh National School of Medicine, The Parade, 
Cardiff (April 25). A woman assistant demonstrator 
in physics in the Royal Holloway College (University 
of London), Englefleld Green, Surrey-^-The Principal 
(May 10). An assistant lecturer in mechanical 
engineering in the Battersea Polytechnic! London, 
S. W* l V—Tho Principal. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of t rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

Scientific Centralisation in the British Empire 
The leading article entitled “Ottawa and After”, 
in Nature of October 8, 1932, concludes with an 
interesting comment on higher education in the 
Dominions. I can speak, with first-hand knowledge of 
conditions in Now Zealand and Australia, and feel 
that there is a greater fundamental difficulty than 
the existence of a superior climate which is more 
conducive to outdoor life. The difficulty is an 
Imperial one. The Empire is centripetal, not centri¬ 
fugal, and the tendency is to look to England as 
the only place where the best may be encountered, 
or the best work carried on. This influences educa¬ 
tional outlook from the secondary schools to the 
universities, and the public, despite crudely national¬ 
istic tendencies on the parts of some lesser journals, 
secs greener pastures in all branches of culture, in 
distant Albion. 

Add to this the fact that Dominion universities 
are primarily concerned with professional training, 
in the present stage of development of these lands, 
and it becomes clear that the inducement to attract 
and retain good men in professional posts involves 
more than might be supposed. The old-established 
scientific societies with all their tradition and prestige, 
their facilities for publication and criticism of original 
work, and their influence in paving the way to higher 
posts, are in Great Britain. 

The personal contacts made and maintained at 
meetings of the societies are of inestimable value in 
fanning the flame of original work. Just as the 
‘hungry forties’ were the driving force in colonisation, 
so the underpayment of university assistants in the 
nineteenth century led them to posts in Australia 
at salaries far beyond their reach for many years 
had they remained in England and Scotland. But, 
just as it has become safer for the workers to remain 
in England, so is it with the professor’s assistant, 
who now cannot bo so readily^ induced to accept a 
professorial salary of £ 1,100 in Australia, with a 
sacrifice of the advantages of scientific centralisation, 
advantages greatly enhanced by the establishment 
of medical and industrial research subsidy under 
the eegis of the scientific societies. 

It has long been my conviction that it rests with 
the better men of the Dominions themselves to save 
the outer Empire from the intellectual aneemia which 
highly centralised intellectual advantage and prestige 
must necessarily provoke. After their post-graduate 
years in England they must resist the almost over¬ 
whelming temptation to accept posts in the British 
Isles, and must, when opportunity offers, return 
and fight their lonely battle for its own sake. 

Unless and until this happens our claim to Imperial 
greatness must remain open to question, for other¬ 
wise all our technical and governmental skill will 
have been directed to purely material ends, and the 
term ‘Commonwealth of Nations 1 must remain a 
hollow sham. 

C. Stahtok Hicks, 

University of Adelaide. 


The Oldoway Human Skeleton 

| We should be grateful if the following statement 
i on the question of the age of the Oldoway human 
skeleton could be published in Nature. 

One of us (L, S. B. L.) brought back to England a 
large series of samples of the different- strata which 
were collected not only from the region of the ‘man 
site* but also from widely separated points, up and 
down the Oldoway Gorge. These samples have now 
been examined at the Imperial College of Science and 
Technology by P. G. H. Boswell and J. D. Solomon. 
The following conclusions emerge from their study. 

(1) The materials of Beds II and 111 appear to be 
very similar to each other so far as their irmeral 
constitution is concerned, but they can both be clearly 
distinguished from the materials of Bed IV and also 
from Bed V. 

(2) The material of Bed V is so distinctive in its 
mineral content that it can bo immediately dis¬ 
tinguished from any of the four lower beds. 

(3) Thin layers of steppe-lime, which in places 
occur at the base of Bed V, are not distinguishable 
with certainty from the steppe-lime which forms the 
top part of Bed V. 

(•4) The thin red-coloured deposit which is present 
in the section of the ‘man site’ overlying Bed II and 
underlying Bod V is a liillwash material in which the 
characteristic minerals of Beds IV and V occur. 

(5) Samples of Bed II, actually collected at the 
‘man site’, at the same level and in the immediate 
vicinity of the place where the skeleton was found, 
consist of pure and wholly typical Bed II material, 
and differ very markedly from the samples of the 
matrix of the skeleton which were supplied by Prof. 
Mollison from Munich. 

Following from (4) above, it is clear that erosion 
had removtxi from the region of the ‘man site’ the 
whole of the overlying Beds III and IV before the 
hillwash, formed during the last stages of this process, 
was deposited and afterwards eovored up by the 
formation of Bed V. Thus, at- some stage before the 
deposition of Bed V in this area, the top of Bed II 
was exposed as a land-surface with a thin mantle of 
hillwash material. 

We may further note that all of those who have 
examined the section at Oldoway are agreed in the 
opinion that the Oldoway skeleton cannot reasonably 
be regarded as having been buried after the deposition 
of Bed V proper, and of the steppe-lime which covers it. 

One of the reasons which caused one of us 
(P. G. H. B.) in his lotter in Nature of August 13, 
1932, to suggest a post-Bed V date, was the presence 
of small pieces of steppe-lime in the matrix sent from 
Munich. He was not then aware, however, of the 
presence of steppe-lime below Bed V, oh mentioned 
in (3) above, so that there is now no necessity for 
upholding this view. 

In order that the important question of the ago of 
the skeleton shall bo established on as sure a founda¬ 
tion as possible, the evidence outlined above will be 
supplemented by the results of a further examination, 
by Keck and his colleagues, of rock collections from 
Oldoway and the volcanic highlands to the east. 
Meanwhile, on the basis of the evidence summarised 
above, it seems highly probable that the skeleton 
was intrusive into Bed II and that the date of the 
intrusion is not earlier .than the great unconformity 
which separates Bed V from the lower series. On 
the other hand, it seems certain that the skeleton 
was deposited where it was found before the main 
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mass of Bed V and the overlying steppe-lime were 
formed, that is, the skeleton appears to have been 
buried at the time of the existenoe of the old land 
surfaoe connected with the steppe-lime at the base of 
Bed V. 

It so happens that there is other and independent 
evidence which supports this view. On this old land 
surface, and also in the basal deposits of Bod V, 
there was found an industry which has very close 
affinities with the phase C of the Upper Kenya 
Aurignacian. From the work at Gamble’s Cave in 
1029, we know that the men of this culture-stage 
buried their dead in the contracted position, as was 
the case with the Oldoway skeleton. It seems likely, 
therefore, that the Oldoway man was one of the race 
which made the tools that are found on the old land 
Hurface and in the basal deposits of Bed V. 

The above views accord with those of Mr. K. J. 
Wayland, director of the Uganda Geological Survey, 
summarised in letters to Nature (October 16, 1932) 
and East Africa after his visit to Oldoway last August. 

L. S. B. Leakey. 

H. Reck. 

P. G. H. Boswell. 

A. T. Hofwood. 

J. D. Solomon. 

Heights of Nuclear Potential Barriers and Nuclear 
Structure 

I recently pointed out in these columns 1 that 
experimental evidence indicates that the heights of 
the potential barriers of the light nuclei are pro¬ 
portional to the atomic number. This simple relation 
oan be shown to fit in with Heisenberg’s suggestion 1 
that nuclei are compose! of protons and neutrons 
and that there is on attractive force J(r) between 
neutron and proton at close distances, and between 
neutron and neutron K(r) f the former being the 
greater. An oc-particle contains two neutrons and 
two protons, a nucleus oontains n l neutrons and n t 
protons ; there will therefore bo an attractive force 
between nuclear neutrons and a-particle protons and 
nuclear protons and a-particle neutrons, superposed 
on the Coulomb repulsion between protons. Thus we 
have (neglecting the neutron-neutron force K{r), 
since it is loss than J{r) ) : 

2n,e s 2 n x k 2njc 

y ^ ___ rJf —~ 

for the potential at a distance r. I have assumed a 

law of force of the form to ropre- 

rv 

sent J{r). 

This gives 

V ^ _ 2&(n l +n t ). 

r rP 

It happens that for the light elements n x is very nearly 
equal to n„ never differing by more than one unit. 
Thus we have approximately, 

V - 

r rP 

This gives for V e the maximum when dvldr « 0 the 
value 

i/ _ 2n t e # p, n 

r “(W^iL 1 ~j>\ 

If p is constant, that is, if the law of force is the same 
from element to element, we have that F<j is a straight 
line function of n t , which is what is found experi¬ 
mentally. 


The critical radius for the height of the barrier 
is (2pJb/c,) l /(F-U and has, for elements for which tt, 
is approximately the same as n tr a constant value j 
this would be expected, because both repulsive and 
attractive forces increase linearly with the nuclear 
charge. This critical radius does not necessarily 
govern the volume of the nucleus. An accurate 
measurement of the barrier heights would afford a 
means of testing the truth of the assumption made 
by Heisenberg (and necessary to his theory of nuclear 
stability) that the neutron-neutron force is less than 
the neutron-proton force ; since if it were not so, 
the attractive force would depend on n t alone, giving 
different values for those elements (such as lithium 
and beryllium) for which n x does not equal n a . 

The heights calculated for these two elements (both 
subject to considerable error) do fit in better with 
an attraction proportional to n, + n t than to n v It 
is interesting to note that the attractive force in the 
case of a proton does depend on alone, so that the 
barrier height to a proton should be rather higher 
than half that to an a-particle for light elements : 
for heavy elements, where the number of neutrons 
is roughly twice the number of protons, the barrier 
will not rise so rapidly ; perhaps this aocounts for 
the relative ease of penetration of heavy nuclei by 
fast hydrogen ions. 

Since the slope of the line relating height and 
nuclear charge depends on p, the index power of 
the law of force, it should bo determinable from this 
relation. 

E. 0, Pollard. 

Physics Laboratories, 

University of Leeds. 

Feb. 2. 

*' K. C. Pollard, Nature, 181,07, Jan. 21, 1933. 

* W. HeUenbors, Z. Phyt., ft, l ; 1932. 


Arc Spectrum of Iodine 

The analysis of the spectrum of the normal iodine 
atom has proved relatively difficult, partly beoause 
of the wide multiplet separations, and partly beoause 
of the transitional nature of the coupling character¬ 
istics. Some constant intervals, due to Turner 1 , 
have long been known, and S. F. Evans 1 in 1931 
presented a partial analysis which included most of 
the stronger lines in the region 4700-10000 A. 
Recently S. C. Deb 1 has published a more extensive 
analysis, which differs very materially from that of 
Evans. As he dismisses the latter’s results rather 
summarily, with the remark that they are “mainly 
incorrect”, some observations on his paper may be 
of assistance in forming a just appreciation of the 
present position in regard to this question. 

In the first place, it may be noted that of the 100 
wave-lengths listed by Deb, 75 are identical with 
those given by Bloch 4 and 19 with those of Evans, 
although the text implies that they are his own deter¬ 
minations. Further, Bloch classifies all but 9 of 
these 75 as spark lines, and Evans's observations 
(unpublished), together with those of Wood and 
Kimura*, are in good general agreement. The multi- 
plots proposed take no account of this heterogeneity 
of the data, including are and spark lines on an equal 
footing. It is therefore not surprising that the multi¬ 
plet intervals show much wider discrepancies than 
should be permissible by reason of wave-length 
inaccuracies. As; one instance we may take the. 
interval 1459*3 cmr 1 which was.well established by 
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Evans on the basis of five values lying Within a 
range 0 f 0-3k Deb’s values for this vary from 1451 *6 
to 1459-5, with a mean of 1455-5. It is clearly 
essential in work of this kind, first to obtain a homo¬ 
geneous set of data of the highest possible accuracy, 
and secondly to accept as significant only those 
intervals which agree within the order of accuracy 
of the data. The work under consideration fulfils 
neither of these requirements. 

Again, the evidence obtainable from hyperfine 
structure work® is entirely neglected by Deb, and in 
fact is only in occasional agreement with his alloca¬ 
tions of j values, although it is in harmony with 
Evans’s observations. 

Finally, Deb's value for the ionisation potential, 
10*548 volts, is open to serious question. It is based 
on a very doubtful interpretation of an emission 
continuum with a maximum at 3406 A. ; this is 
presumably that commonly known by the wave¬ 
length 3460 A. of its less refrangible edge. He 
attributes it on very slender evidence to the capture 
of an electron by an iodine atom in the 5p 4 .6s,*P, , 
state. The evidence against this interpretation need 
not be detailed here, but it is of a very convincing 
character. Although several Rydberg sequences are 
given they do not lead as usual to independent 
values of the ionisation potential, since the term 
values involved arc based on the above assumption ; 
neither can they be regarded, in view of various 
objections to them which can be raised, as affording 
any support to that assumption. 

In view of these criticisms 1 am bound to say that 
our knowledge of the structure of the iodine spectrum 
does not appear to have been sensibly advanced by 
the paper under consideration. 

Armstrong College, W. E. Cuhtis. 

N e wcastle -upon - Tyne. 

Feb. 27. 

1 Turovr, Phys. Rev., 87, 397; 1926. 

1 Evans, Proc . Roy, Sor A. 183. 417 ; 1031. 

1 Hob, Proc. Roy. Roc., A, 189, 380 ; 1833. 

4 Bloch, Ann. Phy* u 11, 141 ; 1929. 

4 Wood and Klmura, Attrophyt. J.. 48, 181 ; 1917. 

• TuUuuky, Proc. Roy . Soc A., 188, 685 ; 1932. 


Line Absorption of Chromic Salts in Relation to 
Co-ordination 

The absorption spectra of salts of trivalent 
chromium are characterised by exceedingly narrow 
bands in the red part of the spectrum. Their 
presence in the spectra of co-ordination compounds 
of chromium was discovered by Lapraik* in 1890, 
whose work is the more remarkable for being com¬ 
pleted prior to Werner’s theory of co-ordination 
valency and therefore at a time when the peculiar 
structure of the compounds was unknown. 

We have recently examined the aqueous solutions 
of a number of cliromio compounds by means of a 
spectrometer and have notioed a very simple fact 
which would doubtless have been missed had we 
used a spectrograph. In the case of every compound 
studied, , only one narrow band is sufficiently strong 
to be detected by visual observation of dilute solu¬ 
tions in short observation tubes* In many cases it is 
as persistent os the neighbouring broad ’molecular’ 
absorption band* for on dilution both disappear at 
about the same concentration. For convenience w,e 
shall refer to this narrow band as the ’characteristic 
hand* of the compound. 

A* 1 interesting relationship has been established 
between the chemical constitution of a complex ion 


and the position of the characteristic band. It is 
evident from the accompanying table that as the 
three electrically neutral molecules of ethylene 
diamine (en) in [Cr(en)*]++^ are successively 
replaced by negatively charged oxalate radicles, the 
band moves farther into the red. The position of 
the characteristic* band of a complex ion is sensibly 
unaffected by the accompanying anions or cations. 


Molficular ton 

Approximate FohIMoii or 


CharacterUtlc Hand. 

(Crten),] + + i 

8706 A. 

|Ur(mi) t CVhl + 

9846 A. 

(Orten) «VV.l - 

0916 A. 

ri'r((V>«)»l — 

0970 A. 

tUr(H,OU + r < 

6095 A. 


The condition of chromic ion in violet solutions 
of the simple saltH is, presumably, [Cr(H t O)J + ++ , 
and the nearness of its characteristic band to that of 
[Cr(en) 3 ] Ml- is noteworthy. When a solution of 
chromic sulphate is boiled, sulphate ions displace 
water molecules from the complex and the green 
colour is thought to be due to [Cr(H f O) 4 S0 4 ]+. 
Wo find the characteristic band of the green solution 
appears, much broadened, at about 6820 A., which is 
in qualitative agreement with this point of view. 
Similar results have also been obtained with green 
solutions of chromic chloride in which one or more 
chloride ions have entered the co-ordination sphere. 

We consider that the bonds uniting ethylene 
diamine and oxalate radicles to chromium are pre¬ 
dominantly, though not purely, covalent, since all 
these complex ions can bo resolved into pairs of 
optical isomers*. The presence of extremely narrow 
bands in their spectra is at first sight surprising, 
since such bands are usually associated with electron 
transitions in free ions, as for example, those of cer¬ 
tain rare earth metals*. However, the phenomenon 
is quite iu harmony with Linus Pauling’s ‘model’ 
of the molecular ion 4 , for even when co-ordinated , 
chromic ion possesses three unpaired electrons and 
it may be supposed that the absorption of a quantum 
of red light produces an excited state in which the 
spin moments of two of the electrons cancel one 
another, the multiplicity being thereby reduced from 
four to two. Thus arises the possibility of pure 
electron transitions in a covalently linked molecular 
ion. On the other hand, the co-ordination compounds 
of cobaltic ion contain no unpaired electrons and no 
Unoccupied 3d levels, so electron transitions of 
the type described above are clearly impossible. 
Certainly we have been unable to discover any 
narrow bands in the absorption of [Co(en) t ] m 4 f 

[Co(C,0 4 ) t ] “ ” or [Cd(CN) 4 ]-within the visible 

spectrum. 

C. H. Johnson. 

Department of Chemistry, A. Mead. 

University, Bristol, 

Feb. 7. 

1 J, pcakt. Vh*tn.. 47, 306 ; 1893. 

• Johnson, Tmnt. Par. Soc., 83, 845 ; 1932. 

1 and Spwidiug, Phyt. Rev „ 84, 945 ; 1929. 

• J. Amor. Chem. Sot j., 68 , 1387 ; 1931. 


Mycorrhiza in the Genus Citrus 
Recent experiment points to a close and direct 
correspondence between the incidence and character 
of mycorrhizal infection and difference® in the rooting 
medium. In view of the existence of mycorrhiza aft 







400 NATURE March 18, 1933 


a regulat phenomenon in many crop plants, it appears 
likely, therefore, that intensive study of the soil 
conditions controlling its development may be a 
matter of practical importance to growers. 

Although experimental research in the hands of 
a few specialists has yielded and oontinuos to yield 
remarkable results for certain specialised groups, 
ignorance is still profound in respect to the significance 
and control of the widespread and apparently 
relatively unspecialised mycorrhiza known as the 
‘Phycomyoete type’ 1 . Recorded in an immense 
number of wild herbaceous species belonging to the 
most diverse families and from the most varied 
habitats, and also in a fow trees, mycorrhiza of this 
kind has been observed in certain crop plants of 
economic importance; for example, strawberry 1 , 
sugar cane*, wheat 4 , and the lychee 5 . It is of some 
interest, therefore, to place on record its exist once 
in the genus Citrus; both in the sweet orange, 
C. sinensis, and the sour orange, C. aurantium, in 
the orohards of southern California. Previous records 
for the genus from Italy are fragmentary and unsatis¬ 
factory*. 

The roots of the cultivated orange are remarkably 
poor in root hairs, especially when grown in the 
neutral or alkaline soils of California. As observed 
in roots of trees from the experimental field plots at 
this Station, there is a regular and quite characteristic 
distribution of mycelium bearing large ‘vesicles* in 
the young roots, involving inter- and intracellular 
infection with periodic digestion of the intracellular 
system of hyphfe and their contents. 

Since oranges and other citrus fruits are cultivated 
under highly artificial conditions in California and 
elsewhere, it will be of interest to learn whether 
there is a similar type of root infection in the species 
used as stooks when growing wild in their native 
habitats. 

The practical significance of the problem lies in 
the importance of nitrogenous manures in Citrus 
culture in California, where some form of this element 
is practically the only fertiliser employed. Experience 
has shown that nitrogen supplied as sodium nitrate 
or similar inorganic compounds gives poor results, 
whereas sodium nitrate treatments combined with 
stable manure or rapidly decomposable organic 
matter in the form of cover crops are highly beneficial. 

No adequate explanation of these differential 
results has yet been offered, and the discovery of 
this type of mycorrhiza suggests that the organic 
materials supplied to the soil furnish appropriate food 
for the root fungus and provide the conditions 
requisite for root infection, a proportion of the 
metabolised products passing eventually to the root 
cells during the regular and extensive digestion of 
intracellular mycelium. 

The application of pure culture methods to the 
problems presented by the mycorrhizal habit has 
proved the existence of mutualistic relations of 
fundamental importance in the economy of the 
vascular hosts, and older theories respecting the 
nutrition of mycotrophio plants must be reviewed 
and tested in the light of modem experimental 
methods. In the case of Citrus, carefully devised 
experiments and comparative observations on roots 
of trees subjected to different kinds of manuring in 
orchard plots should provide evidence of the correct¬ 
ness or otherwise of the hypothesis outlined above. 

In view of the heavy coat of manuring in Cali¬ 
fornian orohards and the inconsistent responses 
shown by the trees, it is clearly, of importance bo I 


ascertain whether different treatments and results 
can be related directly and invariably with the con* 
dition of the roots in rospeot to fungus infection. 

M. C. Raynbb. 

The Citrus Experiment Station, 

University of California, 

Riverside, California. 

1 Pt'yrtmel, B., Rev, Jiioloaia t 5, 6 , 3 ; 1924. 

1 O'Brien, 1). G. and M’Naughton, E. J. } of Scotland Agnt. 
College Research Bull. No. t, 1928. 

• Clferrl, R., Phvtovath., 18, 249-281 ; 1928. 

4 Vcyroncl, B., Bwl. msn». inform, e not . della R. Stae. Pat. Veg., 
Roma, 8. 43-50 ; 1922, 

• CovUIh, F. v. “The Lychee (Lltchi chlnonaU), a MyoorrUls&l 
riftiit “ From Groff, G. W. “The Lycheo and bungim", New York, 
1921, pp. 151-152. 

• Feyronel, B., loo. dt. (4>. 

Number of Mendelian Factors in Quantitative 
Inheritance 

In a note in the current Eugenics Review entitled 
“Evolution by Selection”, “Student* 1 has direoted 
attention to some statistical consoquenoes of the 
inheritance of quantitative characters, in relation to 
the theory that these are due to the cumulative 
effoct of a number of ordinary Mendelian factors. 

“Student” refers in particular to the remarkable 
selection experiment carried out by F. L. Winter 1 , 
in which a commercial variety of maize was exposed 
to mass selection from year to year in two diverging 
lines for high and low protein, and in two more for 
high and low oil content. For protein the initial 
value was about 11 per cent with a standard deviation 
of a little more than 1 per cent, but in the average 
of the last throe years the mean of the high selection 
line is 10-82 per cent while that of the low selection 
line is less than half that value, namely, 7-53 per 
cent. Tho aggregate change produced by selection 
in both directions is thus 9 -39 per cent, or more than 
nine times the original standard deviation. 

With res poet to variability, it may be noted that 
the high line now varies from 13 *4 to 19-8 per cont, 
while the extremes for the low line are 5-7 and 10*5 
per cent; so that the two lines are now separated 
by a considerable gap, and therefore cannot possibly 
have any single genotype in common. The variability 
of the low selection line has shown a slight tendency 
to diminish, and that of the high selection line a 
slightly greater tendency to increase, so that no 
general tendency to a decrease in variability oscrib- 
able to selection is to be observed ; thus, there is no 
reason to think that the selective potentialities of 
the material have been appreciably exhausted in 
producing the great modification which has been 
brought about. 

“Student** contrasts these well-substantiated facte 
with the belief, widely held among geneticists not 
so many years ago, that the selection of Nmall 
differences (fluctuations) can only lead to unimportant 
evolutionary effects. They may also be contrast J 
with the oft-repeated statement that selection can 
do no more than select the best of the existing 
variety of genotypes, and with the commonly taught 
belief that the diversity available for selection is 
easily exhausted, from which it is inferred that 
evolutionary progress must wait upon the occurrence 
of mutations. It was, indeed, often represented as 
consisting in these occurrences. 

The results obtained with oil-content have been 
even more striking; for the high oil line now con¬ 
tains nearly six times as much as the lino selected 
for low oil content, and differs from (t ty men than 
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twenty times the original standard deviation. 
“Student” usee these data, together with reasonable 
estimates of the intensity of seleotion, to obtain an 
estimate of the least possible number of factors which 
must be postulated to obtain the results up to the 
date of the report; he concludes that at least 100- 
300 factors would be needed; and, taking into 
aooount the oomplete lack of evidence that selection 
is nearing its limit, considers that it is more probable 
that the actual number of factors is measured in 
thousands. 

Estimates of the number of factors needed to 
explain quantitative inheritance are beset with 
considerable difficulty, and “Student” has admitted 
to me in correspondence that his calculation fails 
from over-simplification. Other well-established 
phenomena in maize, however, such as the flood of 
recessive defects revealed by every plant which has 
been used to found a aelfed line, combined with the 
inevitable rarity of each of these defects, taken 
individually, in the population from which the 
foundation plant was selected, force one to the 
conclusion that all commercial varieties must be 
segregating in hundreds, and quite possibly in 
thousands of factors influencing the normal develop¬ 
ment of the plant. This emphatic experience, has, 
I believe, killed among maize breeders all those 
doctrines concerning the supposed inefficacy of the 
selection of minute differences, with which the 
teaching of modem genetics was at first encumbered. 

It should bo emphasised that the result of import¬ 
ance for evolutionary theory is not that the number 
of factors must be very largo, thousands for 
example, rather than hundreds, but the direct 
demonstration that selection has the exact effects 
that selectionists have ascribed to it, without 
the limitations by which its action has been supposed 
to be restricted, on the strength of an early mis¬ 
apprehension as to the number and variety of the 
Mendelian factors exposed to its cumulative action. 

B. A. Fibker. 

Rothamsted Experimental Station, 

Harpenden. 

Feb. 16. 

* J. Ag He. Hen., 89, 461-47(1; 1028. 


alternative to Prof. Soripture’s method, and might 
only be an alternative method of stating the latter. 
An artificial ‘vowel curve* corresponding to saw¬ 
tooth modulation or other arbitrary modulation 
would make an interesting test of Prof. Scripture’s 
and of other methods of analysis. Incidentally, such 
an artificial vowel curve could fairly easily be re¬ 
corded and reproduced, and the electrical equivalent 
of it could be generated and reproduced directly 
without recording. 

It may be worth while considering the bearing on 
these considerations of the fact that a modulated 
wave may be analysed into a carrier plus side-bands. 
A wave form approximating to a ‘saw-tooth’ modu¬ 
lated carrier can be constructed out of the carrier and 
a small number of side bands, all undamped wavee. 
The general appearance of such a wave form would 
be similar to that of the vowel curve published, and 
therefore would afford (though in this case erroneously) 
just as strong grounds for holding that the wave 
form was inconsistent with analysis into undamped 
waves and that it required an analysis into damped 
waves. 

The point which emerges from this is that Fourier 
analysis is not the only analysis into sinusoidal 
components. Consider a sinusoidally modulated 
carrier represented by A(\ -f-fcsinp<H-a)sin&>i. If the 
carrier frequency, is much greater than the 

modulation frequency, p/2ir, the resulting wave form 
ecems to be periodic at frequency pj2n, because the 
modulation envelope is periodic at this frequency. 
Close examination of the curve, or mathematical 
examination of the formula, shows, however, that 
the carrier waves in one cycle of tho modulation 
frequency are situated differently with respect to 
the modulation envelope from those in another cycle, 
there being a phase difference. Unless co is a multiple 
of p, the wave is not periodic at frequency p t and 
unless 0 ) and p are commensurate there is no true 
period at all. Fourier’s analysis is therefore not 
applicable, but this does not prove definitely that 
analysis into sinusoidal components is not possible. 

R. H. Nibbbt. 

24, Penwerris Avenue, 

Osterley, Middlesex. 

Jan. 27. 


Fourier Analysis and Vowel Curves 
In Nature of December 24, p. 966, Prof. E. W. 
Scripture discussed difficulties in applying Fourier 
analysis to recorded vowel curves, and he published 
two illustrations of the latter. The second of these. 


or at least what the corresponding curve would have 
been if the process of ground noise suppression had 
not been used in the recording, is strikingly s i mi la r 
to a curve I once drew up to illustrate complex 
modulation of ft carrier wave in radio, The ‘interior 


waves* correspond to the carrier wave, and the 
regular repetition or pattern corresponds to the so- 
called ‘modulation envelope’. 

This suggests that an alternative method of 
analysis, the applicability of which to a vowel curve 
similar to that published might repay investigation, 
would be to consider the vowel curve aa that of a 
‘carrier note* undergoing modulation, the modulation 
being not necessarily sinusoidal hut perhaps more 


complex. For example, the ‘modulation envelope* of 
the published ourve approximates to a saw-tooth 
form. 


This method of analysis might not really be an 


Photography of Faint Transient Light-Spots 

Prof. H, Hartridge in his letter in Nature of 
January 21, expresses the need for “A lens having 
a numerical aperture of 0-8 or 0*7, a focal length of 
25-60 mm. and adequate definition on the film over 
an area of 3-6 mm.*’ It is perhaps not commonly 
noticed that a Mangin lens-mirror out of a motor¬ 
car headlight has just about this specification. I 
have used suoh a mirror to photograph a cathode 
ray oscillogram. The definition, though not what 
one would desire, was yet good enough to be useful. 

Apparently there is no other commercial type of 
optical system that has both the large numerical 
aperture and the long focal length required, together 
with passable definition; but I should be glad to 
be corrected. The tiny image of an achromatic 
substage condenser was spoilt by scattering in the 
emulsion. 

Some Mangin mirrors are purposely made with 
considerable spherical aberration on the axis, of a 
type thoroughly described by A. C. W. Aldis 1 . T^is 
aberration can, I find, be very simply corrected by** 
placing a block of glass, having plane parallel face*, 
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so that the rays converging from the mirror traverse 
the block and form the image on its outer surface. 
The principle is the same as that of the correction 
of the aberration of a microscope objective by using 
a ooverslip of the correct thickness. But the thick¬ 
ness required is very much greater. By piling up 
plates, I find that 4-8 cm. of crown glass, = 1 *51, 
is just right for an old naval mirror marked “5 *25 ins. 
optical focus”. The block does not make the coma 
worse, and only slightly increases the colour aber¬ 
ration. In a photograph taken with this system 
working at a numerical aperture of 0*5, point-objects 
appear as disks 1 mm. in diameter. This holds over 
an area of about 1 *5 cm, diameter on the photograph. 
The merit of this arrangement of a mirror and block 
is its cheapness. Better, but presumably costly, 
lenses for photographing faint objects have been 
described by Ray ton \ also by McLennan and 
Ire ton 8 . 

L. F. Richardson. 

Technical College, 

Paisley. 

Feb. 25. 

1 A. C. W. Aldis, Tram. Optical Sar. f 21, 113 ; 1920. 

1 W. ». Kay ton, Sri. Abs., A 3987 ; 1930. 

* J. 0. McLennan and H. J. I'. Ireton, Pror. Hay. Soc., A, 129, 
31 ; 1930. 

Constitution of Vitamin C 

In a recent communication 1 Micheel and Kraft 
have proposed a structure for ascorbic acid of a 
furono-carboxylic acid type. This structure was 
considered by us some months ago, and although 
attractive as explaining many of the chemical 
properties, wo did not put it forward, principally 
on the ground that it would not satisfy the crystallo¬ 
graphic requirements; these ore, briefly 8 , that the 
pseudo-symmetry, optical properties and the thinness 
of the molecule demand a structure which ia almost 
completely flat. Unless the disposition of the carbon 
valencies in ascorbic acid is entirely novel, a molecule 
of the structure proposed by Micheel and Kraft 
would certainly not moot these requirements. Those 
objections, which were considered in detail by us 
before the publication of our previous note 8 , still 
hold, and they apply also to variants of Micheel and 
Kraft's structure containing ethylene oxide or 
pyranose ringL. 

E. G. Cox. 

Chemistry Department, E. L. Hirst. 

The University, Birmingham. 

March 8. 

1 Natukb, 131. 274, Feb. 25. 1933. 

•Natuhk, 180, 206, Aug. 6, L932. 

1 Nat ram, 180, 888, Dec. in, 1932. 


Substituted Pr-Diphenyladipic Acids and Derivatives 
of Chrysene 

Prof. R. Robinson and Mr. G. R. Rarnage in 
a recent letter 1 state that they are engaged in the 
synthesis of certain substituted pydiphenyl adipic 
acids and of certain derivatives of chrysene. I have 
been working in this field for some years and work 
in progress, or projected, in part in collaboration 
with research students, includes the synthesis of sub¬ 
stituted (Jydiphenyladipic acids derived from o-, m-, 
and p- chloro-, bromo-, iodo-, hydroxy-, raothoxy-, 
nitro-, amino- and dimethylamino- benzaldehyde and 
from veratrole and piperonal via the benzylidene 
malonio esters 8 and cinnamic esters 8 with the object of 


(а) effecting the optical resolution of both forms, 

(б) their conversion into derivatives of chrysene 8 , and 
(c) their conversion into derivatives of possible 
therapeutic and industrial value. The research on 
the reduction of substituted cinnamic esters has 
been assisted by grants from the Chemical Society 
in June 1930 and 1931. 

A. I. Vogbl. 

Woolwich Polytechnic, S.E.18. 

Feb. 18. 

1 NATTTRK. 181, 205, Feb. 11, 1988. 

* Vogel, J. Chem. Soc 1014; 1928. 

* Oommai and Vogel, J. Chem . Soc., 2148 ; 1930 ; Oomincn, 
Vli.lL Thesis, London, 1929 ; compare Hunle, Annalen , 848, lfl ; 1900. 

4 Compare von Braun and Irmwch, iterichfe, 64, 2401 : 1931. 

Wave Equations and the Conservation of Energy 

In Dirac’s “Quantum Mechanics” the “equation 
of motion” satisfied by any observable 5 not involving 
the time explicitly is 

{i h/2rz) t - l H - H £ 

where H is the Hamiltonian. The conservation of 
when Ii does not involve the time explicitly, 
is deduced from this by putting I; = //, giving 
H = O. 

Another fundamental assumption of Dirac’s theory 
is his form of wave equation, which imposes another 
condition on H. Ho points out that it is legitimate 
to assume the quantum conditions only for one 
particular time and them investigate whether they 
hold for all time, but a similar limitation, which 
appears to hold for the wave equation, seems to have 
been overlooked. The condition that the wave 
equation may hold for all time loads to an equation 
which expresses the conservation of energy. Wo thus 
have two conditions that it seems desirable a wave 
equation should satisfy, loading to the conservation 
of energy and charge. 

It is known that tho second condition is satisfied 
by Dirac's linear equation and also by SchrCdinger’s 
non-relativiatic equation, but not by the second-order 
relativistic equation. I have proved (in the course 
of work not yet publishod) that the first condition 
also is satisfied in the same two cases. These facts 
seem to provide a stronger reason for rejecting the 
second-order relativistic equation than those usually 
given. 

A. Lkjks. 

University College, 

Nottingham. 

Jan. 26. 

Band Spectra of Barium Oxide (BaO) 

In the flame of the arc between carbon electrodes 
containing barium chloride or nitrate, a class of red- 
degrading bands appear between X 4300 ~ X 8000. 
These have been attributed to tho oxide of barium 
and analysed into two systems with their (0,0) 
bands at 17,713 v and 16,060 v respectively. The 
rotational structure analysis of (0,1), (0,2) and (1,1) 
bands for the lass refrangible system and (1,0), 
(0,0), (0,1) bonds for the more refrangible system 
have been done. The two systems have a common 
lower level, and are due to *2, l £ transitions. In 
the lower state, B* « 0*3076 cm, 4 , The detailed 
account of the analysis will appear elsewhere. 

P. C, Mahanti. 

Applied Physios Department, 

University College of Soienoe, 

92, Upper Circular Road, Calcutta. 
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Heathen Baptism in Early Britain. A communication 
from Miss Eleanor Hull in Folklore (voL 43, pt. 4) 
brings together evidence from various souroes bearing 
on the existence of baptism as a pre-Christian rite in 
Britain. The fact that it is found in Wales, where 
Scandinavian influence was small, seems to point to 
the fact that it hod an independent origin in these 
islands and was not introduced by Norse or Danes. 
Among the Scandinavian races, pre-Christian bap¬ 
tism, as the sprinkling of the child with water which 
accompanied the bestowal of a name, was an integral 
art of the Asa creed. It established a bond between 
aptiser and baptised, sometimes constituting the 
latter the heir of the former. The Norse practised lay 
baptism without religious ceremony ; but in Ireland 
a regular rite, at which Druids officiated, was carried 
out. Aillil Olum, who succeeded to the throne of 
Munster early in the third century, was baptised by 
the Druid who foretold the marriage of his father 
Eoghan and by his prognostication fixed the 
propitious day of the marriage. The ‘heathen 
baptism’ is also mentioned in the Irish version of 
''The Travels of Sir John Mandeville” in connexion 
with the circtimcision of Isaac and Ishmaol. The tales 
of the Mabinogion give several instances of hoathen 
baptism, as for example in “PwyJl, Prince of Dyved” 
and in “Math, Son of Mathonwy”. Scottish folk¬ 
tales give fewer examples ; but in the story of “The 
Knight of the Bed Shield” the knight, it is prophesied, 
shall be unbaptised “until ho shall come to an island 
and strike a crag of stone on a man”. In the Fonian 
tales baptism is taken as a matter of course by the 
heroes ; and it is considered by Dr. J. A. MacCullock 
that the Scottish custom of dropping three drops 
of water on the forehead of a child immediately after 
birth is a relic of the rite of pagan baptism. 

Ancestor Spirits among the Nuba. Mr. D. Hawkw- 
worth, in recording some observations among the 
Nuba of Southern Kordofan (Sudan Notes and 
Records , vol. 15, pt. 2), deals with the cult of ancestral 
spirits and its relation to the spiritual and secular 
headship of the social group. The veneration, almost 
amounting to worship, of the ancestral spirit is the 
basis of their religion, their exceptional tribal 
patriotism, their reluctance to leave the home of 
their ancestors, their reverence for the elders, and 
so forth. All communications are addressed, not to 
God, but to the ancestral spirit, and from it come all 
punishments for sin. Communications to the ancestral 
spirit are made through the kiyurs, tribal priests, the 
mediums of the ancestral spirits, who seize upon 
them on occasion and throw them into a trance. 
The office of kujur is not hereditary, as the Bpirit 
may seize upon anyone; but as a rule, especially in 
a family group, the ancestral spirit seizes one of the 
offspring of the deceased kujur. Kujurs fall into two 
categories : the great kujurs who are seized ‘by the 
spirit of the original ancestor of the tribe, and the 
lesser kujurs of the family group, who generally 
specialises in some branch of culture. The great 
kujurs, except in certain tribes which have kings, are 
the patriarchal heads of the tribe, exercising both 
spiritual and secular powers. They are entitled ta 
the slaves and booty taken in war, they receive the 
faride-price of female orphans, and when a male 
orphan has no family head, they pay the bride-price on 
his behalf. The femur makes the necessary oommunica- 
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tions and offerings at stated times to the ancestral 
spirit, and receives tribute on his behalf. The office is 
not confined to males ; but when a female kujur 
is appointed, her husband immediately runs away. 

Stork in Western Europe. Press notices on the Con¬ 
tinent frequently state that the white stork (Ciconia 
ciconia) is becoming scarce in western Europe and 
that its final disappearance is probablo. But the 
stork has never been very common in western 
Europe, where, as a bird of Asiatic origin, it is at 
tho limit of its range. Nevertheless, according to 
Jan Sokolowski, the progress of civilisation, par¬ 
ticularly as shown in the draining of marshes, has 
made more difficult the life, and still more difficult 
the multiplication of storks, so that in some districts 
of Germany their numbers have been reduced by as 
much as 60 per cent. The protection of the stork 
now in force throughout Germany had become 
necessary, and that it has been efficient is evident 
from tho latest reports, which state that the number 
of nests in Eastern Prussia has risen to 9,200. In 
Poland, cost of tho Vistula, storks are more numerous 
than in western Europe and the appearance of birds 
in greater numbers of nesting pairs makes it certain 
that there the stork is in no dunger of extermination 
(Ochrona Przyrody , Warszawa, 12, p. 1, 1932). 

Fauns of Hot Springs in North America. In tho 
summers of 1923, 1927 and 1930, Charles T. Briers 
visited hot springs in the Yol lows tone National Park, 
and in the adjoining States of Utah, New Mexico, 
Nevada, California and Idaho for the study of their 
fauna. The present paper is his third on the subject 
(Proc . Amer. Acad. Arts Sci 67, No. 7, 1932). In 
such thermal springs special limiting factors are 
associated with the abnormally high temperature of 
the water, tho highly variable hydrogen ion con¬ 
centration, and the variable salinity, which is com¬ 
parable to that of brackish water. The adaptation to 
high temperature extends over a narrow range of 
5°-20° C., as tho animals live at temperatures of 
40°-60° C. instead of at 30°-40° C., which is the 
upper limit of existence for the majority of terrestrial 
and aquatic animals alike, including pceoilothermic 
and homoeothormic typos. As to how the peculiar 
adaptations of the hot springs* fauna arose, the 
author is uncertain: perhaps naturally resistant 
forms were selected, perhaps the constitution of the 
species has changed towards greater heat-resistance, 
perhaps the simpler forms are relics of a primordial 
fauna which has always lived at high temperatures, 
but the last case is not very likely. 

Chromosome Numbers in Vertebrates. Attention may 
be directed to a useful list of chromosome numbers 
in vertebrates, compiled by Messrs. K. Oguma and 
S. Kakiao (J. Genetics , vol. 26, No. 2). Many of the 
earlier counts in birds and mammals wore clearly 
much too low, due to clumping and inadequate 
fixation of the chromosomes. Twelve appears to be 
a common haploid number both in fishos and amphi¬ 
bians, 11 also being found in certain fishes and toads. 
Several recent papers conclude that in reptiles, as 
in birds, the male is XX as regards its sox chromo¬ 
somes, the female being the heterozygous sex. In 
general, the chromosome numbers in reptiles are 
higher than in amphibia, where 12 is the commonest 
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number. Disregarding the earlier and inaoeurate 
Gounte r the numbers in birds are high in the few 
species in which a critical study has been made, 
for example, 38 in the duck, turkey and fowl. Among 
mammals the numbers are relatively low in marsu¬ 
pials (n — 0 to 11), although some of these numbers 
may require rovision upwards. In other mammals 
they uppoar to range so high as n = 43. As regards 
man, the 2 n number 48 and the presence of an XF 
pair in the male has recently been confirmed by 
Minouchi and Ohta. 

Temperature and Seed Germination. A review by 
Thos. I. Edwards of great interest to seed-testing 
laboratories has recently appeared (Quart. Rev . Biol., 
7, No. 4, 428-443, 1932) entitled '‘Temperature 
Relations of Seed Germination”. The conception of 
the term ‘optimum temperature for germination’ is 
shown to be capable of several interpretations, which 
are discussed in the paper. Tho minimum and maxi¬ 
mum temperatures for germination are also investi¬ 
gated. Many instances where seeds of wheat and 
other plants have started to grow on ice are given. 
The highest temperature of germination seems to be 
that of Pintts rigida at 57° C. The paper contains 
much interesting information about the behaviour of 
various seeds at different temperatures, but its main 
result is apparently a vindication of the generally 
accepted standards of temperature at present em¬ 
ployed by seed-testing stations. 

Ultra-Violet Eight and Fungi. The effect of ultra¬ 
violet light on various species of Fusarium has recently 
been studied in detail by Alice A. Bailey (Bot. Gaz. t 
94,225-271,1932). Itays from a quartz mercury vapour 
lamp were directed on to agar cultures through suitable 
ultra-violet transmitting screens which were used 
as the lids of the respective culture dishes. Irradiation 
always slowed up the radial growth of a culture as 
compared with a control in ordinary light, and often 
the growth appeared zoned or hod other physical 
differences. The colour of Fusarium colonies was 
often altered as a result of the influence of ultra¬ 
violet rays. Tho most pronounced effect was in tho 
substitution of microsporo for macrospore formation 
in many species. Exposure to the treatment was made 
for periods of 16 minutes on each of three successive 
days, and tho J culture was placed at a distance of 
40 cm. from the lamp. The absence of a filter pro¬ 
duced very deleterious effects upon fungus cultures. 

Carboniferous Molluscs of the Donetz Basin. 'The first 
monograph of Carboniferous pelecypod molluscs found 
in the Donetz basin in south Russia, just published by 
D. M. Fedotov (Trans, Geol. Prospecting Service, 
U.S.S.R., fas. 103) includes detailed critical descrip¬ 
tions and good plates of 120 species. An interesting 
result of the work is that only 21 out of 120 
species have been previously known from the 
Carboniferous of Western Europe, and a few are 
Russian species, while the bulk of the Donetz species 
proved to be either identical with, or closely related 
to. North American species. The species common to 
the Donetz basin and North America belong mainly 
to the Upper and Middle Carboniferous, which cor¬ 
respond to the strata known as Pennsylvanian in 
America. 

Age of Meteor Crater. It is reported by Science 
Service that recent investigations by Prof. Eliot 
Blackwelder indicate that Meteor Crater, the great 
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pit in northern Arizona that is believed to mark the 
impact of a flight of meteorites, is probably very 
much older than has generally been assumed. Past 
estimates have ranged from two to ten thousand 
years, but it is now suggested that the crater was 
made during the last interglacial epoch, perhaps 
40,000-75,000 years ago. The evidenoe includes 
indications of a former moist climate that was of 
relatively long duration. At the bottom of the crater 
there is a deep deposit of finely pulverised quartz 
with many remains of diatoms and snails, inter- 
bedded with freshwater limestone, coaly material, 
and a single layer of volcanic ash that records an 
explosive eruption somewhere in the neighbourhood. 
The lake beds indicate a long-standing body of 
water, and not a succession of playas or seasonal 
ponds. At present, permanent water is not struck 
within 200 feet of the bottom of the pit. Other lines 
of evidenoe based on the erosive work of wind and 
water support the conclusions reached. 

Ionisation in Electric Cables. The almost universal 
use of high electric pressure for the transmission of 
power to long distances has made it a problem of 
great commercial importance to increase the electric 
strength of tho insulating wrappings round the cables 
so that they may be able to withstand for many years 
the high electric stresses to which they are con¬ 
tinuously subjected. In a paper on “Ionization in 
Cable Dielectrics” read to the Institution of Electrical 
Engineers on March 9, P. Dunsheath discussed the 
rapid developments that have recently taken place in 
the manufacture of these dielectrics. Since its 
inception a few years ago, the oil-filled cable has 
given an excellent record of performance and this 
has perhaps diverted attention from the many 
thousands of mileB of ‘solid-type’ cable which have 
-been giving very satisfactory service at voltages up 
to 00,000 in all parts of the world. At 33,000 volts, 
trouble duo to inherent dielectric failures is now 
almost unknown. The breakdown of cables is 
generally due to vacuous spaces called Voids' in the 
dielectric. The electrical breakdown of the rarefied 
gas in a cable void is controlled by laws which so far . 
are not completely established. When electrical 
stress is applied to gas in an enolosed space it first of 
all speeds up the movement of the relatively few ions 
present, without causing any of the usual visual or 
chemical effects of a discharge. When the ions are 
further accelerated, a stage is reached at which the 
ions split up neutral molecules by collision and the 
current through the gas rapidly increases. At this 
stage the effect is cumulative and a state of ionisation 
is attained. With our present knowledge, however, 
we cannot foretell the stress at which the breakdown 
occurs with any degree of precision. The author 
concludes that in high-voltage cable dielectrics the 
most important phenomenon is ionisation. This 
makes itself evident by increasing the total electric 
loss at a rate greater than the square of the applied 
voltage. 

Photochemical Decomposition of Diazomethane. Kirk- 
bride and Norrish (*/. Ohem. Soc Feb.) find that 
diazomethane, CH*N„ shows two regions of absorp¬ 
tion, the first in the blue and violet, with a structure 
suggesting predissooiation, and the second, very 
intense and continuous, in the ultra-violet beyond 
2050 A. The primary photochemical process is m 
interesting one, since it appears to involve a simul¬ 
taneous severance of both nitrogen atoms from the 
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molecule. The subsequent history of the CH fl radical, j 
leading mainly to ethylene and propylene, but also | 
to other by-products, can be fairly satisfactorily j 
traced. The quantum efficiency is 4-5 for light of ! 
wave-lengths 436 and 366 mg. In no instance could 
an explosion (which is readily initiated thermally) 
be brought about by the action of light. There is 
thus no evidence for a reaction chain of any appre¬ 
ciable length, which is somewhat surprising in view 
of the strongly exothermic character of the decom¬ 
position. The primary process is most probably : 
CHjNj + hv = CH a + N 2 . The close resemblance 
between the absorption spectra of azomethane and 
diazomethane indicates that the azo-group is present j 
in the latter, and supports the ring formula for 
diazomethane. When the reaction was carried out 
in presence of hydrogen, methane was produced in I 
quantity, no doubt by interaction of CH B groups and 
hydrogen, and there was a corresponding suppression ! 
of secondary reactions. 

International Atomic Weights. The Table of Inter¬ 
nationa] Atomic Weights published in the February 
Journal of the American Chemical Society contains two 
alterations, namely, iodine = 126 92 (in place of 
126*93) and lanthanum «=* 138-92 (in place of 138-90). 
The accompanying report directs attention to the 
prevailing uncertainty in the factor for the conversion 
of values from the physical to the chemical scale. 


Two values are in use, namely, 1 *00022 and 1 *00012, 
the first being supported by Aston's data for the 
intensities of the lines O 10 O 17 and 0 1# O 18 for com¬ 
parison with 0\\ “Since the accuracy of the mass- 
spectrograph is admittedly no greater than 1 / 10,000 
| and the uncertainty of the conversion factor obviously 
I is as large, while the measurement of isotopic ratios 
! has inherent uncertainties, the degree of precision 
of the determination of atomic weights from mass 
spoct.rograph data still seems inferior to that of the 
best chemical methods, although the striking con¬ 
cordance of the two methods in most cases is 
reassuring”. The case of the isotope of hydrogen, H\ 
is mentioned. The moss is found by Bainbridge to 
be 2*01353, assuming He = 4*00216 and H 1 = 
1 00778. The atomic weight of hydrogen, with a 
proportion of H a approximately 1 in 4,000 as found 
from the spectrum of ordinary hydrogen, is therefore 
slightly higher than the value of H 1 found by Aston. 
The discovery of additional isotopes of tellurium and 
their percentages has given (with the packing fraction 
— 5 x 10 4 and conversion factor 1 *00022) an atomic 
weight 127*58, in much closer agreement with the 
chemical value (127-6) than Aston's 128-03. It may 
be added that the value for the atomic weight found 
by Baker and Bennett in 1907 was 127-60, and 
although 127*5 is adopted in the actual International 
Table, most recent chemical values are noaror 127-6 
than 127-5. 


Astronomical Topics 


Origin of the Planetary System. A new theory of the 
origin of the system is proposed by Dr. R. Gunn 
(. J . Franklin Inst., June 1932). Instead of the appulse 
of two stars, he postulates the fission of a single star 
by rotational instability. He supposes that the star 
originally rotated in a few hours, but that after fission 
the strong tidal action between the components 
slowed it down. While the two bodies were within I 
Roche's limit, a certain amount of disintegration took j 
place, which is supposod to have given rise to the j 
planets. When the star split, one side of each corn- : 
ponent had been near the centre of the star when ! 
single, and was much hotter than the other side. 
The reaction of the intense radiation pressure from ; 
the hotter sides made the stars separate, and the 
other component is supposed to have receded to a 
stellar distance. 

The author concludes that Mare must have origin¬ 
ally had a large satellite, to increase the time of its 
rotation from a few hours (less than the 7$ hours 
which PhoboB takes to go round) to its present value. 
He conjectures that this large satellite escaped, and 
may have split up to form the asteroid family. The 
author was led to his theory by the consideration that 
the close appulse of two stars is acknowledged to 
be extremely rare, while the prevalence of binary 
systems makes one suppose that the fission of a 
star happens frequently. Many of the details are 
speculative, but it is well in a problem of such 
difficulty to explore every possible avenue. 

Hornsby's Observations of Mercury. Dr. J. Jackson 
took a large part in the new reduction of the observa 1 
tions made by Dr. Hornsby at the Radolifle Observa¬ 
tory, Oxford, during the last quarter of the eighteenth 
century, and the observations of Mercury have 
reoently been discussed {Mon, Not . Boy, Astro, Soo, t 


December). The question of the phase correction is 
a troublesome one, as it appears that Hornsby tried 
to observe the true oentro ; solutions have been made 
with and without corrections. Tabular places for 
the sun and Mercury were computed from Newcomb’s 
tables to compare with the observations. 

The most interesting point is the motion of the 
perihelion of Mercury ,* after reducing from New¬ 
comb’s precessions to those of de Sitter, Jackson 
finds that the oxeoss of the motion over the Newtonian 
value is 43 V per century, with a probable error 
of 1 \ The value deduced from Einstein’s theory is 
42 *9", a satisfactory agrooment. 

Rather a large correction is found to Newcomb’s 
obliquity of the ecliptic, namely, 0 *53* ; it is pointed 
out in the paper that the evidence from other planets 
also points to a positive correction though somewhat 
smaller. 

There are 349 observations of Mercury in the 
years 1774-1798 ; their reduction adds very con¬ 
siderably to our knowledge of the elements of this 
planet, and their secular variations. 

Anmiario del Observatorio Astronomico de Madrid, 
1933 . This useful almanac and handbook contains 
particulars of the various calendars in use in the 
world, extensive extracts from the nautical almanacs, 
monthly star-maps for the latitude of Madrid, and 
various geographical and physical tables. The comet 
table needs bringing up to date ; it claims to give all 
comets that have been observed on their return but 
omits (inter alia) Grigg-Skjellerup, Neujmin I, and 
Pons-Coggia-Winnecke-Forbes. Also it gives Per- 
rine’a comet as observed in 1922, though this 
identity is highly improbable. On page 122 the 
mean annual motion of Pluto is given as 1° 45'; it 
should be 1*45°. 
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Work of the Forestry Commission* 


T HE ‘forest year’ of the Forestry Commission ends 
on September 30, and that, date in 1931 brought 
to a close the twelfth year of its work. It was inevit¬ 
able that operations and a policy that are dependent 
upon (Government grants and a present non-pro¬ 
ductive expenditure should have been subject to a 
close scrutiny from the May Committee on National 
Expenditure. 

For the second decode of the Commission’s work, 
it had been estimated that the gross cost of the w T holo 
business (purchaso of land, planting, otc.) and the 
ancillary operations such as assistance to private 
forestry, education, research, etc., would amount to 
£11,275,000 for the decade; working receipts were 
estimated at £2,160,000 and the net contribution from 
the Exchequer was expected to be £9,115,000. Tho chief 
objectives laid down during the second decade were 
to plant 353,000 acres and to establish 3,000 worker’s 
holdings. Tho planting programme was to be on an 
expanding scale, beginning with 25,000 acres in 1929 
and rising to 44,000 acres in 1938, while the holdings 
programme was to be at the rate of 350 holdings 
yearly for tho first five years, and 250 holdings yearly 
for the second five years. In order to carry out these 
programmes, it would be necessary to acquire each 
year 6,000 acres of plantable land and 2,500 acres of 
agricultural land. 

It has been already stated in Nature (Sept. 17, 
1932, p. 427) in a note discussing a paper by Sir 
John Stirling-Maxwell on “Forestry arid National 
Economy” that the sum sanctioned for tho above 
proposals received a severe cut at tho hands of the 
May Committee, the majority report making the 
following recommendation : “After weighing up all 
these considerations we recommend that no fresh 
acquisitions of land be made for the present and j 
that no more forest worker’s holdings bo created, j 
but that nffonwtation proceed at the rate of 20,000 
acres per annum for five years on the land already 
acquired. This course is estimated to save £478,000 
next year and £560,000 per annum in subsequent 
years as compared with the present policy.” 

In subsequent dismissions with tho Government, 
tho Commissioners stated that it was desirable to 
maintain tho main elements of forest policy, which 
wore, briefly, the continuance of planting and of the 
acquisition of plantable land, and the provision of 
sufficient houses and holdings to work the forests 
economically. After due consideration, tho Chancellor 
of the Exchequer undertook that the Government 
would provide annually for the next five years the 
sum of £450,000 which, with working receipts, would 
enable tho Commissioners to spend rather less than 
£600,000 a year on forestry operations. 

With this sum at their disposal, tho Commissioners 
anticipate that they will be able to carry out the 
following work : (1) Maintain a planting programme 
of 20,000 acres a year. (2) Acquire sufficient plantable 
land to keep intact the reserve of land which is 
required for maintaining the planting programme. 
(3) Provide sufficient forest worker’s holdings (num¬ 
bering perhaps 15-20 a year) for working the forests 
efficiently, and also repair aud maintain such holdings 
as are necessary for the utilisation of the non- 
plantable land. (4) Provide grants for planting on 

• Forestry Commission. Twelfth Annual Report of the Forestry 
Curnmlfusloners for the Year ending fVpt. 80, 1031. Pp. 43. (London: 
H.M. Stationery Office. 1 not. 


tho same scale as during the last throe years. (5) 
Maintain intact their research activities and make 
suitable provision for forestry education and other 
ancillary activities. 

The question of forestry on private estates has 
been receiving the attention of tho Commissioners, 
and the Consultative Forestry Committees of England, 
Scotland and Wales were consulted and a joint report 
presented. This report stated that privato forestry 
is not receiving the same attention os in pro-War 
days, in spifco of the spread of technical knowledge 
and State encouragement. The causes for the decline 
during post -War years are admitted and well known 
to all. In the urgent need for national economy the 
joint report was unable to suggest any general 
solution. The Commissioners appear to bo of opinion 
that the State, in the long run, might have to relieve 
tho private owner of his responsibility in maintaining 
tho woodlands of Great Britain. 

Apart from the question as to whether this is a 
correct policy, either for tho State or the tax-payor, 
it is open to doubt whether it is ovon a truly economic 
one. In France the State forests form about a third 
only of tho total forest area, in Sweden 20 per cent 
and in Germany 25 per cent. With a reduction of 
taxation in Groat Britain, with the available technical 
knowledge and tho advantage of tho presence in the 
country of tho Forestry Commission, it may be 
hoped that tho land own or will find it possible to 
follow in the footsteps of his confreres on tho Con¬ 
tinent. Tlio disappearance of the private forost 
owner was evidently not contemplated by Lord 
Clinton, during his tenure of the chairmanship of the 
Commission. In an address delivered at the annual 
meeting in 1928 of the Royal Scottish Arboricultural 
Society (see Nature of May 5, 1928, p. 697) Lord 
Clinton said : “I am not at all confident that the 
State can properly undertake tho full duties of 
afforestation. I think the keenness of the general 
public, who in theory am very keen on forestry, i® 
likely to evaporate directly they begin to understand 
tho groat cost which will fall on them if the State r 
shoulders the whole burden.” 

Soon after the close of tho year under review, the 
chairman of the Commissibn, Sir John Stirling- 
Maxwell, resigned. Of his work for Great Britain in 
the cause of forestry and that of his two predecessors. 
Lord Lovat and Lord Clinton, it is impossible to 
speak too highly. Sir Roy Robinson, a technically 
trained forester, now assumes the chairmanship. In 
spite of the fears of some well qualified to speak 
when the Forestry Bill was passed in 1919, there is 
little doubt that the new Forestry Department was 
only able to weather the stormy times of its first 
twelve years owing to its fortunes being in the hands 
of three such able and powerful land owners as the 
past triumvirate of chairmen. 

The Report deals in general with the work of the 
year ending September 1931, The net total area of 
land acquired in Great Britain to this date was 
627,075 acres, of which 393,448 acres were classified as 
plantable, 58 per cent being in England and Wales 
and 42 per cent in Scotland. The area planted during 
the year was 25,630 acres, the total area planted 
during the twelve years being 288,985 acres, of 
which 177,456 acres consisted of conifers and 11,529 
acres of hardwoods. 

An interesting item in the Report is the valuation 
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by the Inland Revenue authorities of the Crown | 
properties transferred from the Office of Woods to I 
the Forestry Commission, The chief of these wore I 
the New Forest and the Forest of Dean, the total j 
valuation of which amounts to £1,227,495. 

Under cdxication and research the Report sum- 1 


marisos the conclusions of the Irvine Committee on 
the training of candidates for Government forest 
services. The Commissioners pass no comment upon 
these conclusions which, it is understood, are receiv¬ 
ing the careful consideration of tho universities 
concerned. 


Harvey and Preventive Medicine 


A BRIEF account of Sir George Newman’s 
Harvoian Oration to tho Royal College of 
Physicians of London appeared in Nature shortly 
after its delivery (Nature, Oct. 29, p. 657). The 
full text of tho discourse has since been published in 
pamphlot form.* 

In his discussion of the new physiology which was 
inaugurated by Harvey’s demonstration of the 
mechanism of the circulation of the blood, Sir George 
Newman points out that in 1622, six years after 
Harvey’s first Lumlcian discourse and six before his 
book was published, the demonstration of the 
lacteals and lymphatic system by which nutriment 
roachod tho blood was mado by A sell i, Pecquet and 
Rudbeck. In 1648 the chemistry of digestion and 
the blood was investigated by van Holrnont. Ten 
years later, tho corpuscles of the blood were dis¬ 
covered by Swammerdam and Malpighi, and in 1661 
Malpighi revealed tho existence of tho capillaries, 
which had been suspected by Harvey who, in the 
absence of a microscope, had been unable to detect 
them. In 1669 the contributions to the physiology of 
respiration by Boyle, Hooke, Mayow and Richard 
Lower demonstrated the purpose and process of 
aeration of tho blood in the lungs, its selective use 
of tho oxygen in tho air, its conveyance to the tissues 
by the blood, and the resulting vitality and function¬ 
ing of the tissues. 

In the succeeding century, the actual gases which 
control life—carbonic acid, nitrogen and oxygen--worn 
separated and fresh knowledge of the nervous and 
digestive systems was acquired. In the middle of the 
nineteenth century tho foundations of endocrinology 
were established by tho work of Thomas Addison, 
Claude Bernard and Brown-S6quurd, and since then 
tho progress of physiology in Great Britain has been 
pre-eminent in quantity, quality and scope. 

Sir George Newman next considers the application 
of these discoveries to preventive medicine. He points 
out that from the sixteenth century onwards, the 
research worker has collaborated with tho private 
practitioner and the public medical officer in the 
prolongation of life and the prevention of disease. 

* “Tho Debt of Preventive Medicine to Harvey umi the Colleae 
of PhynloianH.*’ (H ami an Oration. 1932 : The Royal College of 
PhytilcianH of London.) Hy Sir George Newman. Pp. 47. (The Brltlnh 
PeriodI chIn Ltd., 19 Curdfcur Street, E.C.4.) 1*. net. 


Striking examples of this statement are furnished in 
tho eighteenth century by Lind and Sir Gilbert 
Bl&ne in their defence of tho health and the dietary 
of seamen, by William Oudogan, tho pioneer in 
maternal and child welfare, and Sir John Pringle, 
who reformed tho health of the Army. In recent 
times the labours of modem physiologists have con¬ 
tributed not only to the conservation of health but 
also to the prevention and euro of disease, as is 
exemplified by their work in connexion with cretinism, 
goitre, diabetes, anaemia, malnutrition, deficiency 
diseases, bori-beri, osteomalacia, scurvy and rickets. 

The study of tho cause and control of infective 
diseases is taken by Sir George Newman as another 
example of the Harveian method and spirit. The 
conveyance of infection by tho circulating blood was 
acknowledged by Harvey’s contemporaries, such as 
Glisson and Sydonhain in tho seventeenth century, 
and by the eighteenth century physicians who ex¬ 
plored the circumstances and clinical features of 
infectivo diseases and observed their relation to 
external environment, to seasons and to meteoro¬ 
logical conditions. Examples of such men were 
Huxlmm, who investigated typhoid, typhus, Devon¬ 
shire colic, scurvy and scarlet fevor; Heberden, who 
studied chicken-pox, measlcH and epidemic colds ; 
Fothergill, who described epidemic sore throat ; 
Hay garth, well known for his work on small-pox and 
typhus ; Edward .Tenner, who introduced vaccination, 
and Willan, the father of British dermatology. It is 
noteworthy that in spite of the absence of any exact 
knowledge of tho causation of disease, which was not 
reached until the advent of bacteriology in the later 
half of the nineteenth century, two significant con¬ 
quests were achieved by the English before the end 
of the eighteenth century in tho control of scurvy 
and of small-pox. 

The production of artificial immunity, which Sir 
George Newman rightly regards as the greatest single 
advance in preventive medicine, is chosen by him as 
yet another example of the application of tho 
Harvoian method. Although the protective qualities 
of the blood were known to Harvey, it is only within 
comparatively recent times that an explanation of 
this property has been found, thanks to the work of 
Pasteur, Lister, Metchnikoff and Sir Almroth Wright. 


Spreading of Liquids on Solid Surfaces 


I T is generally supposed that on metals as well as 
on water the fatty oils and fatty acids should 
possess a mom pronounced spreading tendency than 
the mineral oils, yet experiments show that this is 
not the case. Buckley and Snyder ( J . Amer. Churn* 
Soc. t Jan.) have confirmed this observation and have 
discovered an interesting phenomenon of rupture «of 
thin layers of liquid on a solid surface due to the 
instability created by an underlying adsorbed film 
of low surface energy. Fatty oils and fatty acids 
lower the static coefficient of friction between metal 


surfaces more than do mineral oils of the same 
viscosity, and a mineral oil containing a small per¬ 
centage of a fatty acid lowers tho friction almost as 
much as a pure fatty oil. This is in agreement with 
a preferential adsorption of fatty acid on the metal 
surface, indicating that these acids lower the surface 
tensions of metals more than do mineral oils. 

Mineral oils which spread rapidly on ordinary 
metal surfaces seem to have no spreading tendency 
on a metal surface covered with an invisible fatty 
acid film. Whon a drop of petroleum oil containing 
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some fatty acid is placed on a polished plate, the 
mineral oil spreads in its normal manner, the fatty 
acid being preferentially adsorbed on the solid and 
lowering the surface tension until at a minimum 
thickness of liquid layer, rupture of the film occurs. 

Any portion of oil in the midst of an area covered 
with an adsorbed film pulls itself together into a 
drop, whilst tht3 oil in contact with clean metal 
continues to spread outward. It is supposed that 
fatty oils and fatty acids are prevented from spreading 
on metal surfaces by the great reduction in the 
surface enorgy of the metal which is brought about 
to some distance in advance of the spreading layer 
by the breaking away of an expanding ring or by 
the condensation of vapours. 


University and Educational Intelligence 

Cambridge, —Dr. N. J. T. M. Needham, of Gonville 
and Caius College, has been appointed Sir William 
Dunn roador in biochomistry in succession to Prof, | 
J. B. S. Haldane. \ 

V. J. Chapman, of Pembroke College, has been i 
electod to the Frank Smart studentship in botany. ! 

The following have been awarded Smith’s prizes : | 
E. A. Maxwell, Queens’ College, for an essay entitled i 
“The Invariants of Certain Surfaces” and R. H. 
Stoy, Gonville and Caius College, for an essay 
entitled “The Planetary Nebulae”. Rayleigh prizes 
have been awarded to the following for the essays 
indicated : W. E. Candler, Trinity College, “The 
Stability of the Rings of Saturn” ; C. Straohan, 
Corpus Christi College, “Reflection by Monomolecular 
Films” ; M. H. H. Walters, King’s College, “The 
Effect of Stellar Encounters on the Orbits of Binary 
Stars”. 

Edinburgh. —The Senatus has resolvod that the 
honorary doctorate in laws be offered to the following : 
The Right Hon. Craigie Aitohison, Lord Advocate ; 
Sir James Caw, formerly director of the National 
Galleries of Scotland ; Sir Henry Dale, director of 
the National Institute for Medical Research ; Prof. 

G. H. Hardy, Sadleirian professor of mathematics, 
Cambridge ; Sir Alexander Houston, director of 
water examination, Metropolitan Water Board ; Sir 
Hugh Rose, chairman of the General Board of 
Control for Scotland ; Mr. J. C. Smith, formerly 
senior inspector of schools in Scotland ; Mr. W. W. 
Tam, author of works on the Hellenistic age. 

London. —The Armourers and Brasiers’ Company 
and the Carpenters’ Company have decided to make 
grants to the University of £2,000 and £1,000 
respectively in the shape of annual payments extend¬ 
ing over ten years ; and the Ironmongers’ Company 
has granted £600 and the Dyers’ Company £106. 
These benefactions will be applied towards meeting 
the cost of the new Ceremonial Hall to be erected 
on the University’s sit© in Bloomsbury. 

A munificent bequest by the late Mr. Arthur L. 
Loon amounting to some £20,000, for the promotion 
and encouragement of post-graduate or advanced 
research work, has been accepted with great appre¬ 
ciation. 

The Court has appointed Mr. James Stinton 
Jones to be consultant engineer for heating, lighting, 
ventilation and electrical services generally, in con¬ 
nexion with the new buildings in Bloomsbury. 


The Salters' Institute of Industrial Chemistry is 
offering several fellowships for chemists of post¬ 
graduate training, and grants-in-aid to people em¬ 
ployed in chemical works who desire to extend their 
education for a career in chemical industry. Further 
particulars can be obtained from the Director of 
the Institute, Salters' Hall, St. Swithin’s Lane, 
London, E.C.4. 

The Cecil Peace Prize of £100 is offered annually 
to graduates or students in any university in Great 
Britain or Northern Ireland for the best essay on 
some subject connected with the maintenance of 
international peace. The subject for 1933 is “Is 
it true that the British Empire is in itself a League 
of Nations ?” Further particulars can bo obtained 
! from the Secretary, Universities Bureau of the 
j British Empire, 88a, Gowor Street, London, W.C.l. 

The annual examinations for a Faraday scholarship 
of eighty guineas per annum, tenable for two years 
at the Faraday House Electrical Engineering College 
and one year in manufacturing works, and for a 
Maxwell scholarship of sixty guineas per annum, 
tenable for two years at the College and one year 
in works, will be held at Faraday House on April 
4-0. Further particulars can bo obtained from the 
Registrar, Faraday House Eloctrieal Engineering 
College, 02-70, Southampton Row, London, W.C.l. 

The University of Leeds has recently issued a 
list of holiday courses open to all students, whether 
former members of the Univorsity or not, to be 
given during the Easter vacation, on April 19—21. 
Amongst the courses are one on modem psychological 
principles by Dr. LI. Wynn Jones and a course of six 
lectures in physics, comprised of two by Prof. R. 
Whiddington on “Recent Advances in our Knowledge 
of the Electron”, two by Dr. E. C. Stoner on “Recent 
Developments in Magnetism”, one by Mr. J. Ewles 
on "The Photoelectric Effect” and one by Mr. F. A. 
Long on “Recent Low Temperature Researches”. 
Further information can be obtained from the 
Registrar of the University. 

The objectives of secondary education are being 
much discussed in the United States as ^vell as in 
Great Britain. In the October number of School Life , 
the organ of the United States Federal Office of 
Education, appears an article by one of the senior 
staff on “Schools and the Social Upheaval” in which 
it is argued that a primary function of education, 
particularly in the high schools and colleges, is to 
prepare the rising generation for playing their part 
intelligently in the solution of social, eoonomio and 
civic problems, Why should the people pay in 
taxation two and a half billion dollars yearly to 
support a public school system unless it believes 
that an educated public is the surest safeguard of 
its freedom ? It is because the high schools, 
patterned largely on the model of the colleges evolved 
to serve leisured and professional classes, have failed 
to adapt their teaching to the task of justifying 
this belief that the type of education they provide 
is being found inadequate to present-day needs. To 
fulfil their task of passing on the accumulated wisdom 
of one generation to the next the schools must 
expound the beliefs of acknowledged experts in 
regard to sooial and eoonomio affairs, and in the 
readjustment now due, this function and character 
training should, it is contended, be treated aa of 
paramount importance. 
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Calendar of Nature Topics 

Ice off Newfoundland 

March 20.—During the winter the sea is firmly 
frozen in Baffin Bay and among the islands of the 
Arctic Archipelago, and numerous icebergs calved 
from the glaciers of Greenland are frozen in. Early 
in spring these ice masses break up and drift into 
Davis Strait, where they are carried rapidly south- 
eastwards by the Labrador Current, drifting parallel 
with the coast of Labrador, and entering the Atlantic 
off Newfoundland. Horc the thin ice-floes quickly 
disintegrate in the warm water, but the icebergs 
have a longer life, drifting in the eddying currents 
off Newfoundland and sometimes penetrating far into 
tho Atlantic, where they constitute a grave danger 
to shipping. On April 14, 1912, the s.s. Titanic 
struck a berg in long. 41° 46' N., lat. 60° 14' W., 
and sank with groat loss of life. Both tho amount 
of ice and date of arrival vary greatly from year to 
year, but March 20 is about an average date for the 
bergs to appear in quantity over the Newfoundland 
Banks. 

The Spring Equinox 

March 2l.~ Although in the meteorological calendar 
spring begins on March ), it is often nearer the close 
of tho month beforo the earth begins to awake tinder 
tho influence of rising temperature and increasing 
power of the sun’s rays. The surface of tho soil 
first responds to the greater insolation, and an apt 
saying relates that on St. Patrick’s Day (March 17) 
“tho warm side of a stone turns up”, signifying that 
about this time heat begins to flow downwards into 
the ground from above instead of the ground giving 
up heat to tho air. 

Spring Winds and some Biological Effects 

There is no doubt that wind, especially at certain 
seasons, is a factor of considerable ecological import¬ 
ance. South-westerly winds cause a drift, of the zoo¬ 
plankton towards the eastern shore of tho Southern 
Bight in spring, and herring coming in through tho 
Straits of Dover naturally veer towards their food. 
Tho spring maximum, however, of the colonial 
flagellate Pftceocyatia occurs off the Dutch coast. 
This organism is disliked by herring. On meeting it 
in quantity, some of the shoals turn westwards 
toward English waters (Savage, J, Ecol., 20, 2). 
Easterly winds on occasion bring the plankton to¬ 
wards the English coast. The herring follow, unless 
they are repelled by an accompanying drift of 
Pko&ocyatia in excessive amount and continue north 
along the Dutch ooast without appearing in tho 
Lowestoft zone. 

A succession of strong spring winds in many rivers 
produces a very heavy mortality among the emerging 
subimagines of the Ephemeroptera and seriously 
affects ovipoaition by the imagines. These insects 
are a favourite food of various fishes, especially of 
trout, and exoessive losses loading to a reduced stock 
the following year imply on effect on the faunal 
balance in several ways. 

Elvets Arrive 

For three years the young of the fresh-water eel, 
in the strange form of leptocephali, have been drifting 
across the Atlantic Ocean from their distant birth- 


i place, and now in the post-larval elver stage, they 
; begin to enter the rivers of the western coasts 
of Europe. 

In the Severn tho fresh-water migration of the elvers 
! begins in March and in such quantities do they 
I appear that thoy bocomo tho objective of a seasonal 
fishory which lasts until about tho middle of May. 
The elvers generally ascend tho river on a high tide, 
i swimming just below tho surface of tho water, and 
they are caught by means of hand-nets of cheese-cloth 
1 supported upon a large rectangular frame. Although 
the elver cake referred to by Isaac Walton and other 
writers is no longer made, the elvers themselves, 
packed in buckets or barrels, are still sold as food, 
the dish generally being prepared by washing the 
! elvers in salt and water and afterwards boiling them 
\ in fat. 

i For many years the German Fisheries Union 
j maintained an establishment at Epney on tho 
! Severn, from which they exported 3,000,000 living 
elvers annually for cultivation in German lakes and 
rivers. In 1920 this station was taken over by the 
Ministry of Agriculture and Fisheries, which ondoa- 
I vourod to encourago in Great Britain tho intro¬ 
duction of eol stock to rivers and lakes 
otherwise unprofitable. 

Since the eel-migration follows tho trend of the 
North Atlantic drift, it. is to be expected that 
the arrival of young ools in tho North Soa will be 
later than on the west coast of Great Britain, so 
that in oast coast rivers the beginning of the elver 
migration into fresh waters generally taken place in 
i A P ril or more commonly in May. 

| Barley 

j Few of our crops have been studied more than 
barley. As the raw material for the maltster, its 
! quality takes on great importance, which when 
reflected in the price, causes farmers to think more 
about quality than yield. A good malting barley 
may be worth twice as much per quarter as a coarse 
sample only fit for feeding. Much work litis recently 
been undertaken to define the illusive idoa of quality 
in scientific termH as distinct from the hand valuation 
of the market place. Tho judications are that tho 
good-looking barleys are somewhat favoured and tho 
less attractive rather handicapped by judgment based 
on external appearance. 

Of the factors making for quality in barley, 
soil and season are tho most important and are 
outside the farmers’ control. Tho choice of a suit¬ 
able variety of seed is a great help ; indeed two 
varieties alone account for most of tho acreage in 
southern and eastern England, and represent a notable 
achievement in tho production of new strains of 
cereals. Next comes skilful soil management, and he 
may count himself fortunate who can so lay his 
fields that the weather can do most of the work. 
Finally, there is the matter of manuring, and here 
the art lies in exploiting the crop-producing powers 
of fertilisers to the full without running the risk of 
seriously damaging the quality. It is fortunate that 
a good yield is not incompatible with a high grade 
product. It is essential, however, that tho manure 
shall be so measured that the crop can stand up to 
harvest, and this requires Considerable judgment. If 
the seed can be laid in a good seed bed in the early 
days of March, the first step towards a useful crop 
has been taken. The rest depends on the turn of the 
| season. 




NATURE 


March 18, 1933 


410 


Societies and Academies 

Dublin 

Royal Dublin Society, Jan. 24. 0. Boyle and J. J. 

Ryan : Gross Hi 1 ago. Experiments wore earned out 
on the ensiling of grass in a concrete pit silo and 
on the foeding of the resulting silage to dairy cows. 
The first cutting was started when the grass had 
almost arrived at the stage when it might have been 
cut for hay. The socond cutting was takon when 
the aftermath was about 9 in. long. A portion of 
each sample was analysed chemically and the re¬ 
mainder weighed and put into the Hilo in a bag. 
This was weighed and analysed when recovered. The 
loss in dry matter in the sample bags amounted to 
15 *H per cent. To this must be added the loss due 
to some of the material on the top and sides being 
unfit for feeding. This brings the loss in dry matter 
up to 18*5 por cent. Three feeding trials wore carried 
out in which silage was used to replace (a) hay, (5) 
roots, (c) hay and roots. Replacement values for 
hay, roots, and silage, were arrived at on the basis 
of starch equivalents : 3*2 lb. silage — 1 lb. hay, 

0-43 lb. silage ~ 1 lb. roots, or 2£ stones silage = £ 
stone hay and 2 stones roots. M. J. Gorman : Two 
forms of sampler used in estimating the number of 
plants per acre in botanical analyses of grasslands. 
An account was given of several sizes and shapes of 
sampler used by various grassland workers. The 
advantages of taking 1/100,000 acre as a unit woro 
pointed out. This size would be convenient for most 
purposes ; where necessary, simple multiples or 
fractions of it might be employed. G. (\ Brock : A 
method of preparing a filter for the 3130 mercury 
line. A photographic lantern plate is exposed and 
developed in pyro soda or thiocarbamide developer. 
Reddish-brown or blue films aro produced, and after¬ 
wards stripped from tho glass. Such filters show a 
maximum of transmission near 3000 A., as in the 
case of sputtered silver films, but tho absorption at 
4000 A. is much higher. A rod-brown filter which 
transmits approximately the same percentage as a 
sputtered filter at 3130 A., has a sharper cut-off on the 
visible side. 

Paris 

Academy of Sciences, Jan. 30 (CM., 196, 305-376). 
The president announced tho death of the Abb6 
Verschaffel, Correspondent for the Section of 
Astronomy. Marcel Brillouin : Linear partial 
differential equations in tho plane. Domains with 
multiple connexion. Tho construction of integrals 
for given conditions at tho boundaries. Jules Drach : 
Tho integration by quadratures of the equation of 
geodesic lines. J. Costantin : An attempt at a 
theory explaining tho function of the mycorrhiza of 
the sugar cane. Rkn£ Lagrange : The theorem of 
Poncelet. E. Leja : A property of series of analytical 
functions limited on n curve. A. Weinstein : The 
points of detachment of lines of slip. Pierce Girard 
and Ch. Chukri : A centrifuge without an axis of 
perfect stability and of high angular velooi ty. Toh an g 
Te-Lotj : The measurement of the supply of heat in the 
cycle of an internal combustion engine with the aid of 
the indicator diagram. Andr£ Egal : A new method 
of realisation of thermo-electric phenomena. The 
construction described and illustrated allows a large 
number of thermo-elements to be used in series, so 


arranged that the whole set is not put out of action 
when individual elements are damaged. V. Dolej&ee 
and K. Drab : The study of the discharge in an 
ionic bulb with the aid of a cinematographic ap- 
J paratus. V. Posejral : Tho atomic radius of carbon 
in the diamond. In a recent paper on the passage of 
the photonic rays by atoms some formulae have been 
deduced, and those are now applied to tho determina¬ 
tion of the atomic radius of carbon in tho diamond. 
The close agreement of the values thus obtained with 
those given by X-ray methods is regarded by tho 
author as a confirmation of the formulae. Tho 
measurements on which the formula) are based have 
nothing to do directly with atomic structure. P. 
Rou A HD : The variations of phase by reflect ion on 
very thin metallic films. The metal was deposited by 
cathode sputtering in the form of a wedge, so that 
at one end the reflection waw from glass to air and 
at the other from glass to metal. For silver, the 
change of phase was at first a retardation which, 
after passing through a maximum, diminishes and 
then becomes an advance. C. Jaubberan : Tho 
evolution of the latent image. The density is not 
sufficient to characterise a dovelojKMi image. More¬ 
over, the number of variables intervening in the 
evolution of the latent imago are so numerous that 
it is difficult for different observers to work under 
absolutely identical conditions. L£on Gion : The 
photolysis of aqueous solution of ammonia. In the 
absence of oxygen, hydrogen and nitrogen are 
evolved, the ratio H/N varying from 2-4 to 3. A 
reducing substance is formed which is not a nitrite. 
NftDA Marinesco : The preparation of colloids by 
ultra-sonic dispersion. The method allows tho pre¬ 
paration of a number of metallic colloids at the 
ordinary temperature in any dispersing medium : the 
particles are spherical and can be kept for a long 
time in this state. G. Darzenh and Andk£ L^vy : 
Improvement of the general method of preparation 
of aldehydes by tho degradation of acids. A modifi¬ 
cation of Blaise’s method giving nearly quantitative 
yields. V. Hasenfratz : Some properties of d - 
xylonic lactone —Urian. A 1, 6-dimethyl- 1, 3, 5-hexa- 
triene. Volmar and Betz ; Contribution to the 
study of emetic derivatives of lactic acid. Description 
of the preparation and properties of sodium anti- 
moniolactate, (C 8 H 4 0 3 ) a NaH(8b0H). Jacques de 
Lappaiucnt : The mica schists,of L6on. Raymond 
Ciky : The upper Cretaceous of the western part of 
the province of Burgos. Otto Pettersson : A gap 
in the classical theory of tides. E. Fichot : Remarks 
on the preceding communication. Paul Bertrand : 
The morphological value of the primary rachis of the 
Cladoxylese and the Zygopterideas. J. Raymond : 
The formation of the peritheciurn in Microsphcera 
quercina . A. Guilliermond and R. Gautheret : 
The microchemical characters of the oxyflavonic 
compounds ; their localisation in the vacuoles. 
The reactions of oxyflavonic compounds towards 
various reagents have been studied in the vacuole, 
in extracts and with the pure product. These 
are tabulated and compared with results for 
tannin in the vacuole and in solution. Although 
a single reagent has a limited value, with the 
tests takon together, oxyflavonic compounds can 
be identified and distinguished from tannin with¬ 
out difficulty. Mlle. 8. Nouel : Technique for 
the study of the eye muscles in Selachians. 
Mlle. Anne Raffy : The comparison of the re¬ 
spiratory metabolism of the eel at some stages of its 
development. 
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Cape Town 

Royal Society of South Africa, Oct. 19. H. M. 
NAUPri and J. E. C. Coventry : Intensity of cosmic 
radiation in South Africa. The results obtained in 
July, 1932, at eight different altitudes ranging from 
sea level (Cape Town) to 9,200 ft. {Mont-aux-Sources) 
show the usual increase of the intensity with the 
altitude, that is, with the fall of the barometric 
pressure. The graph of intensity /barometric pressure, 
for South Africa (mean latitude 28°S) lies between 
those representing Compton’s determinations in New 
Zealand (42°S) and at a point 4 & S, thus verifying the 
dependence of the intensity on the latitude. H. A. 
Shapiro : The kitchen-middens at Cordon’s Bay. 
The bored-stone would seem to bo a late addition to 
the kitchen-midden or ‘strand loper’ culture. Pottery 
would seem to be late, and is not present in all the 
middens. Previous to the appearance of these two 
(dements the culture produced only formless stone 
instruments, shaped by their use, mid without inten¬ 
tion, The middens seem to overlie natural dunes. 
Two skeletons (the skulls having been removed some 
years before) wero discovered. From Dr. D. Slorne’s 
description, these would fall within the San rime. 

Geneva 

Society of Physics and Natural History, Dec. 15. II. 
Lagotala : The geology of the Comba region (north 
of Mindouli, Fronch Equatorial Africa). The author 
continues the study of this region, formed by oolitic 
limestones and much folded siliceous limestones. 
M. Gysin : Potrographieal researches in the Haut- 
Katanga, (1) Geological outline of the southern part 
of Haul-Katanga. The author gives a geological 
sketch of this region, which is 300 km. by 00 km. in 
extent. A series of geological maps (scale 1 in 20,000) 
have been drawn. K. Wavrk : Polydromy of poten¬ 
tials and topology. M. Junquera : The combined 
influence of pH and glucose on the permeability of 
yeast to methylene blue. The addition of glucose in 
acid medium increases the staining effect of methylene 
blue on yeasts ; the increase of coloration due to the 
glucose changes specifically in alkaline medium. 

Rome 

Royal National Academy of the Lincei, Nov. tt. 
L. Palazzo : Materials for the reconstruction of the 
magnetic maps of Italy : (4) Piedmont. U. Cibotti : 
Finite rigid displacements. G. Quagliariello : 
Presence in the bile of an enzyme which dehydro¬ 
genates stearic acid. Previous results have indicated 
that either tho pancreatic juice or the bile contains 
a dehydrogenase capable of acting on higher fatty 
acids. Experiments with stearic acid show that such 
an enzyme occurs in the bile. It. Oacoioppoli ; 
A principle of inversion for functional correspondences 
and its applications to equations with partial deriva¬ 
tives (1). L. Chamard ; (<x) Points as described by 
Georges Durand. S. Cherubino : Further considera¬ 
tions on the classification of hyper-ell ip tic surfaces 
from the real point of view. B. Finzi : Vectorial- 
tensors and thoir derivation. D. D. Kosambi : 
Differential geometry and calculus of variations. M. 
Kourensky : Integration of the equations to partial 
derivatives of the second order with two functions 
of two independent variables. (1) General case. 
G. Pfeiffer : (1) Simplification of L. Bianchi’s 

investigations, generalising the character (S. Lie) that 
the parameters are essential. (2) Linearly independent 
solutions of the linear equations to the partial deriva¬ 


tives of the second order with two independent 
variables, A. Rosenblatt : The question of unicity 
for tho solutions of equations to partial derivatives. 
B. Skgrk : Claim for priority. M. Gleijeses : 
Theory of ‘wake’ in perfect liquids ; case of the 
circular cylinder. N. Carrara : Corollary to the 
theorem of the derivation of dofinito functions from 
integrals ; application to the experimental methods 
of measuring physical magnitudes. 10. Segr#s : 
Quadrupole lines in X-ray spectra (2). Various 
theoretical considerations are discussed and on inter¬ 
pretation is given of the new experimental material 
which has been acquired during tho post year and 
supports the attribution of the forbidden lines of 
X-rays to the irradiation of the quadrupole. P, 
Pjiatksi : Thiocya.no- and thio-pyrroles, and pyrrole 
disulphides. By direct thiocyanation with an alkali 
thiocyanate and bromino, 2 : 4-dimethyl-3-curb- 
othoxy-5-thiooyanopyri’ole and 2 : 4—dimethyl—5 - 
carbethoxy-3-thiocyanopyrrole have been obtained 
from the corresponding dimethylcarbethoxypyrroles. 
They are highly stable, crystalline compounds and 
may be used for the identification of the pyrrole 
derivatives. When reduced with zinc and acetic 
acid, they givo tho thiopyrroles in good yields. 
O. Renz : Tho tectonic position of the shaly clays 
between the mcsozoic chain of Gubbio and tho 
Tiber valley. M. Mitolo : Avitaminosis and intoxica¬ 
tion. (1) Experimental polyneuritis and chemical 
intoxication from metals and metalloids. Tho 
nutritional deficiency of pigeons affected by experi¬ 
mental polyneuritis is enhanced by ingestion of 
mixtures of snlts of various metals and metalloids 
in doses insufficient to product* poisoning in normal 
animals. Moreover, tho harmful effect of the salts 
is also increased. 

Vienna 

Academy of Sciences, Nov. 17. Georg Kolleu and 
Gerhard Pfeiffer : (1) Tho constitution of pinaatrie 
acid. This acid, ocouring, togother with usnie and 
vulpic acids, in Cetraria pinastri and C\ juniperina , 
has tho empirical formula C ao H 1# 0 6 and yields anisic 
and benzoic acids on oxidation. On the basis of those 
and other reactions, two alternative structural 
formula) arc suggested for pinaatrie acid. (2) Glabmtio 
acid. This acid, a constituent of Parmelia glabra , is 
identical with lecanoric acid. Eduard Haschek and 
Max Haitinuer : A simple method of determining 
colour. By means of a method based on the Young- 
Helm holtz theory, photometric measurements under 
throo tiltors give data which allow of the calculation 
of saturation and brightness. Leopold K6i.ni, : Tho 
northern edge of the Tuuernfenster between Mittorsil! 
and Kaprum. Franz Giuenul, Oswald Kofler and 
Maria Radda : Experiments on the relations between 
turbulence-friction and constitution of liquids. Max 
Pestemer mid Oscar Platten : The conductivity 
of binary or ternary, partially miscible liquid mixtures 
with one component which is at least slightly electro¬ 
lytic. 

Nov. 24. Gustav KOrti: Magneto-rotation in 
coloured glass and rock salt. With those substances, 
no measurable alteration in the electromagnetic 
rotation of the plane of polarisation occurs oh the 
result of intense Becquerel radiation. Herbert 
Schobtcr : The spectra of rhenium : (3) the arc 

spectrum with copper electrodes in the visible region 
betwoon 5400 and 4000 A.' Alfred Ponokatz and 
Alois Zinckk : Investigations on perylene and its 
derivatives (39). 
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Forthcoming Events ! 

Saturday, March 18 | 

Koval Anthropological Institute, at 2.15,—(at St. j 
John’s College, Cambridge).—Dr. L. S. B. Leakey : 
“Discoveries of Human liemains at Kanam and ! 
Kanjera (Kenya) 1 ’. 

Koval Institution, at 3. —Dcvolopmonta in Cinemato* | 
graphy : A Display of Films, (1) Instructional Films. 


Monday, March 20 I 

University op London, at 4.30. — (at the Royal Veter¬ 
inary College).—Sir Arnold Theiler : “The Pathology 
of Osteodystrophic Diseases of Domesticated Animals 
and their Causes” (succeeding lectures on March 21 j 
and 23). 

Royal Geographical Society, at 8.30.—M. Jean 
Delacour: “Rome Contrasts in the Civilizations of i 
Indo-China”. 

Friday, March 24 

Koval Institution, at- 9.—Lord Ashfield : “London 
Passenger Transport”. 

Saturday, March 25 

Royal Institution, at 3.-—Developments in Cinemato¬ 
graphy : A Display of Films, (2) Colour Films. [ 


Official Publications Received 

Queat Britain and Ireland 

Reports of the Progress of Applied Chomlntry. Vol. 17, 1032. 
Pp. 728. (London : Society of Chemical Industry.) 12*. M. ; to 
Member*, 7*. 6d. 

The Economic Proceedings of the Royal Dublin Society. Vol. 2, 
No, 20 : Factors affecting the Hodv or Vlscositv of Cream and related 
Matter*. By J. Lyon* and (I. T. Pyne. Pp. 401-5004 plate 29. 2*. 
Vol. 2, No. SO : The Influence of Agitation of Milk before Separation 
on the Fat Loan in the Skim Milk. By W. Finlay and J. Lyon*, Pp. 
601-618. 6d. (Dublin : Hodge*, Figgis and Co.; London : William* 
and Norgate, Ltd.) 

The Scientific Proceeding* of the Royal Dublin Society. Vol. 20 
(N.8.), No. 84 : A Study of Pfioma Lingam (Tode) De*m.. and of the 
“Dry Hot" it Cause*, particularly in Swede Turnip*. Bv William 
Hughe*. Pp. 495-620+plate* 40-47. 3#. 0 d. Vol, 20 (N.8.), No. 36 : 
A Classification of the Biological Element*, with a Note on the Bio- 
chemistry of Beryllium. By Dr. William Robert- Fearon. Pp. 631- 
636. 6 d. (Dublin : Ilodges, Flggl* and Co.; Dmdon: Williams and 
Norgate, Ltd.) 

University of London: Unlverwlty College, Annual Roport, 
February, 1932-Fobnwry, 1033. Pp. 11 +184. (London : Tavlor an<J 
Francis.) 

Journal of the Chemical Society. February. Pp. 11 + 113-210 + 
vlii. (London: fflirmlcal Society.) 

The Proceeding* of the Physical Society. Vol. 45. Part 2, No. 247, 
March 1. Pp. vlil+135-306. (London : Physical Society.) 7#. net. 

Journal of the Society of Glass Technology. Edited hv Prof. W. 
K. 8. Turner. Vol. 10, No. 04, December. Pp. xi+ 77-03+876- 
477 + 806-576 4 x +xxlv. (Sheffield: The University.) 10*. Orf. 

Annual Reporta on the Progress of Chemistry for 1932. Vol. 29. 
Pp- 344. (London : Chemical Society.) 

University of Leeds. Twenty-eighth Report, 1031-32. Pp. 228. 
Publication* and Abstracts of Those* by Members of the University 
during Session 1031-32. Pp. 26. (Leeds.) 

Committee of the Privy Council for Medical Research. Report of 
the Medical Research Council for the Year 1931-1032. (Omd. 4248.) 
Pp. 140. (London : H.M. Stationery Office.) 2 a. net. 

The Hannah Dairy Research Institute. Bulletin No. 5: The 
Nutritive Properties of Milk in relation to Pasteurisation ; a Review 
of Existing Knowledge. By Dr. J. D. Stirling and Dr. J. H. Black¬ 
wood. Pp. 80. (Ayr.) 

Department of Scientific and Industrial Research. Report for the 
Year 1931-32. (Cmd.4264.) Pp.iv+193. (London : H.M. Stationery 
Office.) 3s. net. 

other Countries 

Cornell University: Agricultural Experiment Station. Bulletin 
644 : Co-operative Purchasing and Marketing Organisations In New 
York State. By F. A. Harper. Pp. 117. Bulletin 546 : The Market¬ 
ing of Milk thru Ice Cream. By H. C. Bond. Pp. 88. Bulletin 
660: Soil* In relation to Fruit Growing In New York. Part 2 : Si so, 
Production and Rooting Habit of Apple Trees on Different Soli Types 
In the Hilton and Morton Areas. Monroe County. By Joseph Oskamp 
and L. P. Batter. Pp. 46. (Ithaca, N.Y.) 

SixlCme Consorts International du Frokl, Buenos Aires, Aofit- 
Septombre 1932. Premiers Commission Internationale (Commission 
Kamerlingh Onnee) de l’lnstitub International du Frotd. Rapports 


pt communications tents dn Laboratoiro Kamerlingh Onnes prisenWs 
par te President de la Premiere Commission, W. H. Keeton. Pp. 
x + 400. (Leiden : Eduard IJdo.) 

Government of India: Meteorological Department. Magnetic, 
Meteorological and Selsmographle Observation* made at the Govern¬ 
ment Observatories, Bombay and Alibag, in the Year 1030, under the 
direction of Dr. S. K. Banerjl. Pp. lv+149+5 plate*. (Calcutta: 
Government of India Central Publication Branch.) 12.0 rupee* ; 20s. 

Department of Marine, Canada. Monthly Record of Meteorological 
Observations in the Dominion of Canada, and in Bermuda and 
Newfoundland. September 1930. Pp. 63. (Ottawa : F. A. A eland.) 
1 dollar per annum. 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Pamphlet No. 30: Fibre Boards, their Uses and the 
Possibilities of their Manufacture In Australia. By R. F. Turnbull. 
(Division of Forest Products, Technical Paper No. 0.) Pp. 61. (Mel¬ 
bourne : H. J. Green.) 

Journal of Science of the Hiroshima University. Series B, Div. 1 
(Zoology), Vol. 2, Articles 1-3, December. Pp, 47+8 plates (Tckvo : 
Maruzen Co., Ltd.L 95 son. 

Pamletnik obchodu PieddricsoJedolecia Kasy Im. Mianowaklego, 
1881-1031. Pp. 11+88 + 4 plates. (Warszawa : Kasa lmienla Mlanow- 
ak lego.) 

Proceedings of the American Academy of Art* and Sciences, Vol. 
07, No. 11 : The Eclipsing Binaries RW Arne and SW Gphiuohl. By 
Martha R. Sliapley. Pp. 637-650. 40 cent*. Vol. 67, No. 12 : The 
Purification and Physical Properties of Organic Compounds. I: 
The Interpretation of Time-Temperature. Curve* in Freezing Point 
Determination* and a* a Criterion of Purity. By Kvald L. Skau. 
Pp. 561-576. 60 cents. (Bo«ton, Mans.) 

Publications of the Observatory of the University of Michigan. 
Vol. 6, No. 3 ; A Spectrographlc Study of RT Aurlgeo. By It. M. 
Petrie. Pp. 9-37. (Ann Arbor. Mich.) 

U.8. Department of the Interior: Geological Survey. "Water- 

» Paper 710: Surface Water Supply of Hawaii, July 1, 1020, 
0 30, 1930. Pp. v4 101, 10 cent*. Water-Supply Paper 714 : 
Surface Water Supply of the United State*, 1031. Part 4 : 8t. 
Lawrence River Basin. Pp. v + 160. 16 rente. Water-Supply Paper 
719: Surface Water Supply of the United States, 1931. Part 0: 
Colorado River Basin. Pp. v + 121. 10 cents. Water-Supply Paper 
721 : Surface Water Supply of the United State*, 1931. Part 11 : 
Pacific Slope Basins In California. Pp. xl + 497. 60 cents. (Wash¬ 
ington, D.C.: Government Ibdntlng Office.) 

Education, India. Education In India in 1030-31. Pp. lv+81. 
(Calcutta : Government of India Central Publication Branch.) 1,8 
rupees; 2*, 6d. 

Canada : Department of Mines : Mines Branch. Investigations In 
Ore Dressing and Metallurgy (Testing and Research Laboratories) 
1931. (No. 728.) Pp. iv4 183+2 plates. (Ottawa: K. A. Acland.) 

Journal of the Indian Institute of Science. Vol. 15A, Part 8 : 
Organic Manure from Sewage, Town Refuse and Waste Vogotation. 
By J. Jagannatha Rao and V. Subrahmanyan. Pp. 89-100. (Bangalore.) 

Tran«actlons of the Mining and Geological Institute of India. Vol. 
27, Part 3, December. Pp. 165-260 + 5 plates. (Calcutta.) 4 


Science Reports of the Tokyo Bunriku Daigakti. Section B, No. 
11 : A Short Note on the Chromosome* of Cricket*. By Hikokuro 
Honda and Rhigemnri Irlki. Pp. 133-135. (Tokyo: Maruzen Co., 
Ltd.) 10 sen. 

Memoirs of the Faculty of Science and Agriculture, Tafhoku Imperial 
University. VoJ. 6, No. 4 : The Activation of Air by the Electrodcless 
Ring Discharge, by B. Arakatsu and K, Kimura; The Electrodcless 
Ring Discharge through Potassium Vapour, by B. Arakatsu and Y. 
Uemura. Pp. 143-101+4 plates. Vol. 6, No. 6 : On the Anomalous 
Absorption of y-Rays. By B. Arakatsu. Pp. 103-168. (Tokyo : 
Maruzen Co., Ltd.) 

The Indian Forest Records, Vol. 17, Part 6 : The Importance of 
the Origin of Seed used in Forestry. By H. O. Champion. Pp. vll + 
70 + 12 plates. 2.12 rupees; 5s. Vol. 17. Part 6: New Ceramby- 
cldro from India (Coleoptera.) Bv W. B. Fl*her. Pp. ii+8. 2 annas ; 
3d. Vol. 17, Part 4 : The Sutlej Deodar, Its Ecology and Timber 
Production. By Dr. R. Maclagan Gorrlo. Pp. iv +1404 0 plates. 
3.2 rupees ; 5*. 0d. (Calcutta : Government of India Central Publica¬ 
tion Branch.) 

Union of South Africa: Department of Agriculture. Eighteenth 
Report of the Director of Veterinary Services and Animal Industry, 
Ondcrstepoort, Pretoria, August, 1032. Part 1. Pp. vil+523. Part 
2. Pp. 625-1094. (Pretoria : Government Printer!) 10#. 

Scientific Papers of the Institute of Physical and Chemical Research. 
No. 403 : Moving Striatlon and Anode Spot* in Neon Tube*. By 
ToaiUo Takamlne, Taro Buga and Asao Yanagihara. Pp. 03-99. 16 

sen. Nos. 404-403: Stcreochemlstiy of Allphatio Ketoxlne, by Shu 
Fumkawa ; Studio* on the Flavour of “KasutorisbOchu", by Kenjlro 
BhoJI; t)ber die Polymertelcrung der Methytester hfiherer ungesAttlgter 
FetteAuren, 11: Ubor die Btruktur des Dimers von Methylester der 
Lindsaure, by Eilchlro Kino; On the Phosphoreaconoc in Human 
Tissues, Part 1 : The Proof of the Phosphorescence in Normal Tissues 
and It* Measurement, by Shirobee Hoshljlma; On the Motion of a 
Peculiar Type of Body falling through Air—Camellia Flower, by 
Torahiko Terada and Tyolrurfi Utigasakl. Pp. 71-127+ plates 7-10. 
00 sen. (Tokyo: lwanmml Shoten.) „ 

Canada, 1983: the Official Handbook of Present Conditions and 
Recent Progress. Pp. 192. (Ottawa : Dominion Bureau of Statistics; 
London : High Commissioner for Canada.) 25 cents, 

U.8. Department of the Interior: National Park Service. Plants 
of Rooky Mountain National Park. By Ruth E. Ashton. Pp lv+ 
157. (Washington, D.C.: Government Printing Office.) 26 cents. 

Astronomiaobe Abhandlungon der Hamburger Stemwarte In Barge- 
dorr. Band 4, Nr. 2 ; Uotewuohungen fiber die verAnderllchen Sterne 
im Kugelsternhauren Messier 68. By Erwtn Grom. Pp 87-61 +2 
plates. (Bergedorf.) + 

Smithsonian Miscellaneous Collections. Vol. 89, No. 8; The' 
Kampomcter, a New Instrument of Extreme Sensitiveness for Measur¬ 
ing Radiation. By C. G. Abbot. (Publication 3211.) Pp. 6. (Wash* 
ington, D.C.; Smithsonian Institution.) 
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Chemical Disarmament 


B Y the British Draft Convention submitted 
to the Disarmament Conference at Geneva 
on March 10 by Mr. MacDonald, chemical, in¬ 
cendiary anti bacterial warfare is prohibited on 
the lines already accepted by the Conference. It 
is therefore of particular interest now to consider 
the replies of the Pilotti Special Committee to a 
questionnaire on chemical, incendiary and bacterial 
weapons submitted to this Committee by the 
Bureau of the Disarmament Conference. The 
Special Committee’s report* is an important 
document, and its study should assist to engender 
a sane and healthy opinion on an essential aspect 
of disarmament. 

Tho most important feature of the Committee’s 
report as a whole is the emphasis it places on the 
intricate relations of chemical warfare and chemical 
industry. It points out, for example, in one of its 
major conclusions, that the prohibition of the 
manufacture, import and possession of apparatus 
and substances exclusively used for chemical war¬ 
fare, while possible, would only be of limited value. 
The manufacture of those substances which were 
of any importance in war could be improvised by 
any State possessing a chemical industry. “Any 
such prohibition imposed upon a State would 
either be ineffective in practice, in view of the 
stocks held in industrial establishments, or it 
would inflict irreparable damage on the chemical 
industry.” 

It will be recalled that, in “The Riddle of the 
Rhine”, Major L^febure asserted that grave dis¬ 
parity in the strength of the chemical industry of 
different countries constitutes a definite menace 
to world peace, and the Pilotti Committee may at 
first sight appear to be endorsing Major Lefebure’s 
views and those shared by many others having 
expert knowledge of chemical industry. Actually, 
however, the views thus presented are much more 
negative and pessimistio than those of Major 
Lefebure, and we question whether they would 
find widespread support in professional circles. 

No sensible man denies the intimate connexion 
of chemical industry and chemical warfare or the 
folly of attempting under the guise of chemical 
disarmament to impose a rigid and bureaucratic 
control on chemical industry. Equally, however, 
no sensible man would forgot, os the Pilotti 
Committee appears to have done,-that the main 

* Chemical, Incendiary and Bacterial Weapons Special Committee. 
Conf. t>. 162. League of Nation* Publication* Department, (ft) Dis¬ 
armament, 9, 66. (London : tL Allen and Vnwln, Ltd., 1032.) 
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concern of chemical industry is with peaceful 
industry, that unlike the armaments industry, it 
has no interests vested in war, and that, as Major 
Lefebure insists, the existence of large stocks of 
war chemicals used in industry has no meaning 
for war unless the appropriate containers or 
chemical weapons have been designed and put 
into stock in corresponding quantities. 

Tt is this preoccupation of chemical industry with 
peacetime activities, on which its expansion and 
development mainly depend, that constitutes not 
merely an obstacle to thorough-going chemical dis¬ 
armament but indeed the best hope of a satisfactory 
solution. If due precautions are taken against the 
growth in this field of interests directly concerned 
with the encouragement or expansion of chemical 
warfare, chemical industry should continue to exert, 
not an influence unfavourable to disarmament, 
but a safeguard to the disarmed State in the 
readiness with which in emergency its resources 
could be improved for its defence. 

The Pilotti Committee asserts, and rightly, that 
interference with the legitimate stocks of material 
held by chemical industry is unjustifiable and 
dangerous. It fails to observe, however, that, 
apart from the question of containers and ap¬ 
paratus raised by Major Lefebure, the magnitude 
of such stocks is limited by the internal demands 
of industry itself. No industry accumulates stocks 
of any material under normal conditions in excess 
of those required to meet its normal manufacturing 
-and sales demands, and the prohibition of the 
holding of stocks of war chemicals by State 
departments, if observed in good faith, should 
effectively prevent the growth of a direct interest 
in chemical warfare as a regular outlet for the 
products of chemical industry. 

The close relation of chemical warfare to 
chemical industry makes this question of control 
of stocks the critical one and almost the only 
point at which definite control can be considered. 
There is, for example, in some quarters much 
excited talk about prohibiting chemical or other 
research which might facilitate preparation for or 
developments in chemical warfare*. The Pilotti 
Committeo in its report administers an effective 
cold douche to such talk when it points out the 
danger of any such prohibition preventing also 
chemical and pharmacological research, which 
forms an essential element in the development of 
insecticides, fumigants and fungicides, seed dis¬ 
infectants, antiseptics, medicinals and drugs. Man 
cannot afford to relax his efforts to overcome the 


forces of Nature and to combat the scourge of 
disease. 

Nor is research on protective apparatus or 
appliances for the use of poisonous substances any 
easier to single out for restriction or repression. 
Industry itself is continuously demanding the 
improvement and much more widespread use of 
protective devices like the gas mask, and impedi¬ 
ments to research in this field would be purchased 
dearly by human suffering in industry. Similarly, 
the apparatus used for producing fungicidal or 
insecticidal sprays when combating diseases of 
plants can also be used for creating clouds of 
poisonous substances in warfare. Certain types 
of fire-extinguisher can readily be converted into 
flame-projectors which are equally effective for 
military purposes or for destroying locusts. 

The Committee emphasises, therefore, the limited 
value of prohibition of the preparation, importa¬ 
tion, exportation and possession of substances 
exclusively suitable for chemical warfare, in view 
of the impracticability of prohibiting research on 
either poisonous substances or protective or 
offensive apparatus which are of industrial signi¬ 
ficance, Tt makes, however, a most significant 
omission, for the report contains no reference 
whatever to the ad hoc establishments maintained 
by governments for research on chemical warfare. 
This is the point on which the advocates of 
chemical disarmament are likely to seize. If 
research in this field is of such industrial 
importance as is claimed for it, the work is 
more fittingly and efficiently carried on in in¬ 
dustry than in a government establishment, where 
attention is at least liable to bo concentrated on 
the military rather than the industrial aspects. If 
we arc told that such work cannot be carried out in 
industry, we are inclined to suspect its real value 
to humanity and to maintain that a general agree¬ 
ment to discontinue all State research on chemical 
warfare, defensive or offensive, would provide a 
highly desirable obstacle to the rapid improvisement 
of chemical warfare in the event of hostilities. 

The silence of the Committee on this important 
point is disappointing but its importance can be 
overstressed. Without entering on a discussion as 
to whether or not chemical warfare is the most 
humane means of conducting warfare, if warfare 
we must havo, the valuo of chemical disarmament 
by itself is insignificant. The Committee renders 
a real service in its consistent emphasis upon the 
relation of chemical disarmament to general dis¬ 
armament. It points out, for example, that by far 
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the greater part of projeotiles charged with 
poisonous substances in the War were projectiles 
of ordinary types ; that it knows of no means 
of projection exclusively suitable for chemical 
warfare ; ordinary guns may fire poisonous shells 
and ordinary aeroplanes transport receptacles filled 
with poisonous substances ; and that these 
similarities destroy the practical value of any 
prohibition of training of armed forces in the use 
of chemical weapons. The troops aro inevitably 
trained for chemical warfare in the normal course 
of their training. 

The attempt to treat chemical warfare as a side 
issuo is not only futile and misleading but may even 
have disastrous results. It can merely engender a j 
false sense of security, and the major valuo of the 
Pilotti Committee’s report lies in the convincing 
evidence it affords that chemical disarmament is 
only possible as part and parcel of a general and 
genuine disarmament scheme in every sphere. 
Given the good faith and genuine will to disarma¬ 
ment which is implicit in any such plan, chemical 
disarmament appears to present no real obstacle 
to progress, and could be effected without en¬ 
dangering security. While it is true, as the Com¬ 
mittee observes, that the existence of an important 
chemical industry in any country permits the 
rapid improvisation and organisation of chemical 
warfare even when no special preparation has been 
made in poace time, the installation or adaptation 
and starting up of the manufacture of the necessary 
toxic materials on a largo scale require a certain 
time, and this lag affords the check that is the 
essence of real disarmament. 

■ The ease with which chemical industry can 
divert its energies to the production of munitions 
of war, whether in the sense of high explosives or 
chemical weapons, should not be allowed to 
obscure the fact that a definite time lag does in 
fact exist. The fundamental question is whether 
our national or international system is to be 
organised for peace or for war. If the answer is 
peace, the mere existence of widespread chemical 
industry preoccupied with the legitimate interests 
of commerce and industry, tempted by no outlets 
for its products for offensive purposes, offers a 
safeguard rather than a menace to the world, so 
long as that peace is organised and kept. The 
distribution of natural resources and chemical 
industry in the world is such as to ensure that any. 
transgressor State must be in a position of technical 
inferiority to collective reprisals from the rest of 
the world. 


The Pilotti Committee has prepared a report 
which, while of unequal merit, contrives to make 
certain essential points beyond question —chemical 
disarmament is not a matter to be discussed apart 
from the general question of disarmament, and no 
restrictions can be devised which, if mankind is so 
foolish as to perpetuate the present armed peace, 
can be effective to prevent the liberation of the 
destructive and terrifying forces of chemical 
warfare. 


Innermost Asia 

On Ancient Central-Asian Tracks : Brief Narrative 
of Three Expeditions in Innermost Asia and 
North-Western China. By Sir Aurel Stein. Pp. 
xxiv-f 342 + 102 plates. (London ; Macmillan 
and Co., Ltd., 1933.) 31*. Orf. not. 

T is just on a third of a century ago that Sir 
Aurel Stein began his exploration of 'inner¬ 
most Asia'. By 1910 he had covered, on horse 
and foot, a distance in the aggregate of 26,000 
miles in the oourse of three expeditions to Chinese 
Turkistan—the first in 1900 1, the second in 
1900-8 and the third in 1913-16. It will be fresh 
in the memory of all that a fourth journey begun 
in 1930 proved abortive owing to the difficult 
attitude of Chinese authority. 

The mere extent of the ground covered in these 
three expeditions, great as it may seem with such 
primitive means of transport—camel, pony and 
man—as alone were available, is but an imperfect 
gauge of Sir Aural's achievement. The greatest 
powers of endurance and tenacity of purpose were 
needed to carry it through, in face of the trying 
climatic and geographical conditions. The dis¬ 
covery and excavation of these long-forgotten 
desert sites could be carried on only in winter. 
In part this was due to the heat of the summers, 
in part owing to the difficulty of transporting 
water in the desert in any form but that of blocks 
of ice. It is not surprising that the workmen were 
unable to endure more than a comparatively short 
period of continuous labour when exposed to the 
icy, sand-laden winds in a temperature that 
hovered normally somewhere about zero. It was 
in such conditions that Sir Aurel Stein secured a 
mass of geographical and topographical data and 
of archaeological material which has enabkxl him 
to revive, like a palimpsest, a long and important 
forgotten chapter, or rather series of chapters, in 
the history of civilisations. 

The results of Sir Aurel Stein's journeys in 
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Chinese Turkistan and the adjacent areas have 
already been made known to the scientific world 
in a series of carefully documented reports and 
in two volumes containing his personal narrative. 
Of the latter, one is out of print; of the former, 
those which are not out of print, if only on account 
of their cost, are beyond the reach of the ordinary 
individual. In the volume now before us, Sir 
Aurel has compiled a personal narrative which 
forms a composite picture. In this, ignoring 
chronological order, he conducts his readers over 
the whole of the ground traversed in geographical 
sequence, and describes in sufficient detail each 
of the sites excavated as well as the principal 
results. He has in this manner made the complete 
circuit of Chinese Turkistan, with a detour into 
China proper, starting from Kashmir and return¬ 
ing along the foot of the T’ien Shan on the northern 
boundary to cross the Pamirs. The wider public 
to whom this personal narrative will be accessible 
owes the author a debt of gratitude that, amid the 
labours and disappointments of the last few years, 
he should have had the courage and energy to 
prepare and see through the press a work which 
will admit them to an intimate view of his great 
achievement. 

The scientific results- topographical, geographical 
and archaeological—of the three journeys were 
remarkable. They are too extensive for even bare 
enumeration here ; but it may not be out of place 
to note one or two of the more outstanding. Much 
unsurveyed country was mapped—in the Nan- 
shan ranges alone some 24,000 miles were covered 
by plane-table—and much unexplored country 
was crossed, this more particularly on the northern 
boundary, a journey which was illuminating in 
the light it threw on the activities of the Mongols. 
No less interesting were the historioo-topographical 
results, especially in the ancient Lou-Lan, by 
which were verified the records of early Chinese 
travellers and of the Imperial annals. They fully 
bear out the evidence which had made this desert 
the great artery joining China to the West, and 
showed that it had been held in turn by garrisons 
of Chinese, Indo-Scythians, and Tibetans, as well 
as the later Huns, Turks and the great Manchu 
emperors of China in the eighteenth century. 

One of the problems upon which Sir Aurel’s 
investigation has an important bearing is that 
of the causes which have led to the destruction 
of these sand-buried cities and the disappearance 
of the oases of the Tarim basin in which they 
stood. He holds the view that the evidence does 


not point to any continuous and progressive 
desiccation due to climatic variation, such as has 
been postulated; climatic conditions evidently 
have remained unchanged for centuries. It would 
appear that fertility depended upon irrigation, 
which became disorganised in unsettled political 
conditions and thus allowed desert conditions to 
prevail once more. On the other hand, he accepts 
the hypothesis that shrinkage of the glacier-fed 
rivers, which now makes any revival of fertility 
impossible, may be due to the gradual disappear¬ 
ance of the ‘fossil’ ice left from glaciations of the 
Ice Age. 

In archreology, the thrills of discovery abound. 
From the first find of Buddhist art in Khotan— 
the first indication of the all-pervading influence 
of Western art, Iranian, Omsk, Graeco-Buddhist, 
in the Tarim basin and beyond—and the clay- 
sealed wooden documents at Niya, the interest 
rises until it culminates in the revelations of the 
Btore-chamber in a cave-temple in the oasis of 
Tun-Huang, in which were early Chinese, Buddhist 
and other writings and Buddhist paintings on silk 
of the T ang period. Of these a rich store ulti¬ 
mately found a resting place in the British Museum. 
They have provided a mine for the delving of 
scholars over a long period of years and are still 
not exhausted. The wooden official documents, 
of whicli some of the sealings are pure Greek in 
subject, have been found to contain the earliest 
known examples of the Indian Karoshthi script, 
dating from the early centuries of our era ; while 
among the documents from Tun-Huang are 
languages previously unknown, one of them, 
Tokharian, an Aryan language, which exhibits 
the anomalous feature that its affinities arc 
with the western group of those languages, rather 
than with the eastern. 

It is clear from internal evidence that Sir Aurel’s 
expeditions were brought to a successful end only 
by the most careful organisation. This serves to 
emphasise a fact which is inevitably borne upon 
the reader of his book. The great Chinese expedi¬ 
tion to Farghana of an army of 60,000 men, of 
whom 30,000 were successfully brought across the 
desert, under the Hon dynasty, the maintenance 
of a system of desert forts, and the building of a 
protective wall, of which Sir Aurel traced the 
course for four hundred miles from the Su-lo-ho 
basin to the Etsin-gol, all bear witness to the 
organising ability and powers of recuperation of 
the Chinese. It seems to afford some justification 
for those of them who now regard the present 
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situation, which for any other people might be 
looked upon as crushing, as no more than a phase 
which will pass. 

It is no exaggeration to say that Sir Aurel 
Stein’s record will rank with the great books of 
travel. In point of style it contains what is prob- j 
ably his best work. A restrained but vivid naira* j 
tive sustains its interest from the first page to ■ 
the last. No little praise is due to his publishers, j 
who evidently have spared no pains to give his j 
story a worthy setting. Few if any books of travel 
and archaeological exploration have been more 
liberally and adequately illustrated, while the i 
reproductions in colour of Buddhist paintings 
deserve the highest commendation. 

Old Wine and New Bottles 

A Text-Book of Physical Chemistry. By Dr. J. 

Newton Friend. (Griffin’sScientific Text-Books.) 

Vol. 1 : General Properties of Elements and 

Compounds . Pp. xii-j-501. (London: Charles 

Griffin and Co., Ltd., 1932.) 24s, net. 

ENT to the Royal Institution last night 
in hopes of hearing Faraday lecture, but 
the lecture was given by Mr. Pereira upon crystals, 
a subject of which he appeared to be master, to 
judge by his facility and fluency. . . . Met Dr. 
Buckland and talked to him for an hour, and he 
introduced me to Mr. Wheatstone, the inventor 
of the electric telegraph. . . . There is a cheer¬ 
fulness, an activity, an appearance of satisfaction 
in the conversation and demeanour of scientific 
men that conveys a lively notion of the pleasure 
they derive from their pursuits.” 

Thus far the author of the Greville memoirs 
under date March 17, 1838. 

Nearly a century has passed, and a modern 
lecture on crystals, still most appropriately given 
at the lecture table of the Institution, would reveal 
secrets of atomic structure far transcending the 
scope of the discourse of the learned Dr. Jonathan 
Pereira; nevertheless, our men of science bear 
very lightly the vast weight of a century’s accu¬ 
mulated knowledge, and cheerfulness and activity 
still dominate the conversations of the Royal 
Institution. 

They who work on border-line subjects may be 
expected to feel moat heavily the pressure of this 
accumulation. The physical chemist of to-day 
has to be both physicist and mathematician, at 
ktome with the developments of quantum theory, 
and competent to handle the theorems of statistical 
mechanics. Withal, there is scarcely anything of 


the older knowledge which ho can afford to shed, 
and it will bo an ill day for him when he loses the 
outlook peculiar to the chemist. The phase rule 
and Lo Chatelier’s theorem are weapons as potent 
as ever they were ; and the skilled chemist must 
have at command much detailed knowledge of 
thermal and optical quantities, of surface and 
viscous forces, of equations of state and kinetic 
theory ; in short, he must be well acquainted with 
the topics discussed in the first volume of Dr. 
Newton Friend’s treatise, and with much besides. 

In a brief review, it is impossible to do more 
than to summarise the hoadings of the twenty- 
two chapters which the book comprises—elemen¬ 
tary kinetic theory, vapour pressure, critical 
phenomena and gas liquefaction, change of state, 
volume relations, the crystalline state, viscosity, 
surface tension, optical properties, solubility, 
diffusion, osmosis, adsorption and the colloidal 
state are chief among the properties dealt with in 
this first volume. 

It is significant that, with such a list of subjects 
under review, the general index to the volume 
contains no entry under the heading ‘quantum’, 
nor are the names Debye, Einstein and Bragg 
listed. It must be said emphatically that this 
remark is not made by way of criticism—it serves 
merely to show that, in this volume at least, the 
author is concerned to deal with that mass of 
basic older knowledge with which every chemist 
may be expected to bo conversant. 

The treatment of these topics is, within the 
limits indicated, fairly full, though on the whole 
elementary in outlook. It would surely savo time 
and trouble if, for example, the ‘equal-root* 
method of deducing the critical constants in terms 
of those of the equation of state were abandoned 
for the more general method which involves 
writing down the analytical condition for a point 
of inflexion with a horizontal tangent. Not every 
equation of state is a cubic equation. 

Two minor points may be noted. In the dia¬ 
gram on p. 99 representing the law of rectilinear 
diameters, the diameter is surely sloping the 
wrong way (compare van't Hoff, “Vorlesungen”, 
vol. 3, p. 19). Again (p. 262), we read that the 
general relation connecting surface tension and 
temperature is 

a = o 0 (l-orf +pl>), 

which it certainly is not. 

The remaining volumes, of Dr. Friend’s treatise 
will be awaited with interest. 

Allan Ferguson. 
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Cantor: the Mathematician of the Infinite 

Cearg Cantor (JemwmeUe Ahhandlvngen: Mathe- 
maiimhen und ph Uosophi.schen Jnhalts mit 
erlduternden Anmrrknngm sowie wit Erganzungen 
aus dew Brief wee hse.l (\i n tor-Ded e kind . Horaus- 
gegeben von Ernst Zermelo. Nebst omem 
Lebenslauf Cantors von Adolf Fraenkel. Pp. 
vii + 486. (Berlin : Julius Springer, 1932.) 
48 gold marks. 

I NFINITY,” wrote the schoolboy, “is the plane 
where things happen that don’t.” Similar 
opinions concerning the paradoxes which arise 
from tlie consideration of the infinite and the 
infinitesimal have been expressed for more than 
two thousand years. About 450 B.C., Zeno put 
forward four such paradoxes, of which the best 
known is “Achilles and the Tortoise”. In the 
seventeenth and eighteenth centuries infinity and 
the infinitesimal were used very recklessly, and 
when at last mathematicians sought to return to 
the Greek standard of accuracy, they were 
unanimous in rejecting the use of infinity as some¬ 
thing completed. But what all had rejected Cantor 
chose as his foundation stone. 

Georg Cantor was born in 1845 at St. Petersburg, 
the son of a Dane. Georg soon showed an intense 
interest in mathematics, but was compelled to 
study engineering. His love for mathematics 
continued, and his father at last agreed that he 
should devote himself to it. In 1863 he went to 
Berlin, when? Kummer, Weierstrass and Kronecker 
were professors. He obtained his Ph.D. degree 
in 1867, and one of his theses was that “in mathe¬ 
matics it is more important to state a question 
properly than to solve it”. Actually the great 
importance of his later work lay more in the ideas 
and notation than in the actual results. In 1869 
he became privaldozent at Halle, afterwards 
obtaining a professorship. In 1872 he produced 
his well-known theory of irrational numbers, 
published about the same time as the similar 
theories of M6ray, Weierstrass and Dedekind, 
who share the credit of clearing up difficulties that 
had lasted from the time of the Greeks. 

Cantor will be for ever famous as the creator of 
the theory of aggregates. This met with much 
opposition, especially from Kronecker, to whom 
Cantor’s 'actual infinity’ seemed a gratuitous 
return to the old errors which had corrupted 
mathematics for so long. Cantor was deeply 
distressed by this opposition, and in 1884 he 


suffered a mental breakdown, which recurred from 
time to time up to his death in 1918. 

Some of Cantor’s ideas can be understood by 
those with no knowledge of mathematics. In 
what follows some modifications due to Hobson 
have been incorporated. Consider the positive 
integers, 1,2,3. . . This is an example of an 
infinite aggregate , which has the special property 
of being simply ordered ; that is, given any two 
elements, we can tell which comes before the 
other. It has the further property of having a 
first element, and every other aggregate formed 
by taking part of the whole has the same property. 
Such aggregates are called well-ordered. A second 
simply ordered infinite aggregate that is also well- 
ordered is given by the even positive integers, 
2, 4, 6 . . . These tw r o aggregates are said to be 
equivalent, that is, there is a one-to-one corres¬ 
pondence between the elements of each, so the 
whole is equivalent to its part! In this case the 
equivalence is of a special kind known as similarity, 
that is, the corresponding elements occur in the 
same order. All simply ordered aggregates which 
are similar to one another arc said to have the 
same order-type. The order-type of our first 
example, and so also of our second, is denoted 
b .y w. The order-type of a well-ordered aggregate 
is called its ordinal number , so o> is a transfinite 
ordinal number. 

A third aggregate, of a different kind, is formed 
by the positive rational numbers, for example, 
two-sevenths, three-fifths. If the elements are 
arranged in order of magnitude the aggregate is 
simply ordered, as we can toll which of two 
numbers is the smaller, but not well-ordered, as 
there is no first term, for given any rational number' 
we can find a smaller one; the aggregate is 
everywhere dense, that is, given any two rational 
numbers, we can find others lying between them. 
This aggregate is not similar to the first or second, 
but let us re-arrange it as follows : 

1; * , f ; i, I; i . I, ft , t;... 

so that the sum of the numerator and denominator 
is 2, 3, 4 ... in the first, second, third . . . 
group ; each group contains a finite number of 
elements, arranged in order of magnitude. This 
fourth aggregate is simply ordered and well- 
ordered ; it is also similar to our first and second. 
The third is equivalent to the others, but not 
similar to them. 

Aggregates which are equivalent are said to 
have the same power or cardinal number . Aggre¬ 
gates equivalent to our first are called enumerable, 
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and their cardinal number is denoted by a or by 
Alef-zero. Cantor’s first great discovery was that 
the aggregate of all real algebraic numbers, that 
is, the real roots of algebraic equations with 
integral coefficients, is enumerable, but the 
aggregate of all real numbers (including non- 
algebraic irrationals such as n and e) is not. The 
cardinal number of the latter aggregate is called 
the power of the continuum , and is denoted by c. 
It corresponds to the infinite set of points in either 
a finite or infinite straight line, and, strange to 
say, also to those in a square or cube. The attempt 
to find cardinal numbers greater than c leads to 
the general theory of transfinite numbers. 

Burali-Forti’s discovery in 1897 (anticipated by 
Clan tor in 1895) that the theory of transfinite 
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ordinal numbers led to a paradox, started a 
controversy that is not yet settled. Some say, 
with Poincare, “There is no actual infinity. The 
Cantorians have forgotten this and so have fallen 
into con trad iction.” Others, such as Zermelo, 
believe that Cantor’s work, although defective* as 
it stands, can be made sound by the explicit 
postulation of a suitable set of axioms, but no 
such set has yet been universally accepted. Many 
consider that some of Cantor’s definitions, which 
do not tell us how to construct the entities in 
question, contain latent self-contradictions. What¬ 
ever view is taken on these questions, Cantor’s 
more elementary ideas have become indispensable 
in the exact formulation of results in analysis and 
geometry. H. T. 11. Piaggio. 
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Physical Chemistry. By Prof. Dr. John Eggert, 
Translated by Dr. S. J. Gregg. A translation 
of the third edition of “Lehrbuch der physikal- 
ischen Chemie” revised in collaboration with 
Prof. l)r. Lothar Hock. Pp. xi i 632. (London : 
Constable and Co., Ltd., 1932.) 24.9. net. 

The third edition of Prof. Eggert’s “Physical 
Chemistry” has been translated by Dr. Gregg, of 
King’s College, London. The book is divided into 
three parts. The first part on “Atomics and 
Energetics” includes sections on classical chemical 
theory, thermodynamics, kinetic theory and 
quantum theory, all treated very briefly in about 
eighty pages. The second part, on “The Nature 
of Matter”, occupying about 230 pages, is divided 
into three main sections, atoms, molecules and 
states of aggregation. The third part, on “Chemical 
Reactions” which occupies the remaining half of 
the book, has five main sections, on chemical 
equilibrium, thermochemistry, electrochemistry, 
chemical kinetics and photochemistry. 

In general, Prof. Eggert’s book deals only 
briefly with the topics which were taught under 
the name of physical chemistry during the pre- 
War period ; but it describes much more fully the 
themes which have been developed during the 
subsequent years. There are thus ample references 
to electrons, isotopes, atomic and molecular 
spectra, crystal lattices, strong eleotrolytes, activity 
coefficients, active molecules and chain reactions, 
whilst the properties of dilute aqueous solutions 
and the theory of electrolytic dissociation no 
longer occupy the predominant position which was 
given to them in earlier textbooks. This change of 
emphasis corresponds with the liberation of physical 
chemistry from the limitations of the preceding 
decades; and the wide outlook of the present volume 
is an indication of the debt which chemists owe 
to an inrush of Bound physics into their science. 
The English version of Prof. Eggert’s book may 


indood be welcomed because it presents a readable 
and attractive account of the ‘chemical physics’ 
by which the rudimentary ‘physical chemistry’ of 
the preceding generation has now been so largely 
replaced. 

A Textbook of Pharmacognosy . By J. W. Cooper 
and T. 0. Denston; with Illustrations and 
Drawing Notes by M. Riley. Pp. x -f 298. 
(London : Sir Isaac Pitman and Sons, Ltd., 
1931.) 10s. 6d. net. 

Although the title of this book is a little mis¬ 
leading—it should surely have been “A Textbook 
of Practical Pharmacognosy”, according to the 
very principle laid down in the authors’ preface- 
its use will probably extend well beyond the circle 
of students for whom it is primarily intended. In 
that sense, it may well act as a substitute for 
larger works of reference on the shelves of those 
who have only occasionally to tackle the description 
and identification of natural drugs. 

For these, however, the purely haphazard 
arrangement of plant families, varying in the 
different sections (occasionally even two repre¬ 
sentatives of one family occur in different places 
in the same section), is a disadvantage only partly 
set off by a good index. Surely some standard 
arrangement, such as that of Bentham and Hooker, 
oould have been used throughout. The drawings, 
on the other hand, should be of good service to 
users of the book, though a few that have been 
omitted might well be included (for example, 
Chiretta, for comparison with Lobelia ). 

The tests described are comprehensive and well 
explained, even if the advertisement of a par¬ 
ticular brand of malt extract (p. 4) seems a little 
gratuitous ; there are plenty of other diastatic 
extracts on the market. Print and binding are of 
the quality that a reference book needs—simple, 
clear and durable. A. L. B. 



March 25, 1933 


420 NATURE 


Elementary Trigonometry . By Dr. John Prescott 
and H. V. Lowry. Pp. xi +■ 444. (London, Now 
York and Toronto : Longmans, Green and Co., 
Ltd., 1932.) 5s. 

In this volume the authors “have tried to recapture 
the spirit of some of the writers of a few generations 
ago who looked on Trigonometry as a branch of 
applied rather than of pure mathematics”. The 
course mapped out is therefore different in many 
ways from that found in most other textbooks. 
Great stress is laid on “the kind of calculations and 
manipulations of trigonometric expressions that 
occur in the applications of the subject”. Theory 
is not neglected, but it only enters where it is 
necessary to establish practical formulae. The 
scope is fairly wide and includes an excellent 
section on mensuration and solid geometry. A 
welcome feature is the introduction of radian 
measure at the beginning. 

Cartesian geomotry is freely used in establishing 
many of the standard theorems, and special 
attention is given to graphs and their uses. A 
novel feature is the addition of an appendix in 
which is discussed a geometrical method of cal¬ 
culating tc to any degree of accuracy without 
using trigonometry. 

Whilst many teachers may not agree with the 
general treatment, yet thoy will find much to 
stimulate interest together with a good selection 
of exorcises, many of which are of an unusual 

type. 

General Science. By F. Fairbrother and E. 
Nightingale. Part 1. Pp. viii + 136. (London : 
G. Bell and Sons, Ltd., 1932.) 2«. 3d. 

General agreement is now reached upon the 
importance of giving all normal pupilB in all 
schools some instruction in the nature of the 
.environment in which their lives must be spent. 
For this purpose courses have to be planned which 
shall give the elements of physics, chemistry, 
biology, geology and astronomy. Until much more 
experience has been gained there is likely to be 
great diversity in such proposed courses. 

The physical and chemical parts proposed by 
Fairbrother and Nightingale begin with experi¬ 
ments on the Bunsen burner, combustion, distilla¬ 
tion and ci ystallisation. Then follows the measure¬ 
ment of length, area, volume and density and 
experiments on buoyancy and flotation. Thermal 
expansion, thermometry, pressure in liquids and 
in the atmosphere and the chemistry of the air 
complete the first part of the course, which is well 
illustrated by clear diagrams and everyday appli¬ 
cations. 

At present the value of any course in general 
scienoe can be assessed only by the user—so much 
depends upon the teacher—and it is to be hoped 
that bold experimentation in the choice and treat¬ 
ment of topics will not be cramped by external 
examination systems and will lead to the pro¬ 
duction of many books of a standard similar to 
the present one. 


An Introduction to Organic Chemistry . By Prof, 
Ira D. Garard. Pp. ix +296. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall| Ltd., 1932.) 16s. 8d. net. 

This is an expensive introduction to organic 
chemistry, which does not offer any particularly 
novel features. The typo of treatment is indicated 
by the first few chapter headings, which run as 
follows : introduction, methane and related com¬ 
pounds, alcohols and ethers, halogen derivatives 
of the paraffins, unsaturated hydrocarbons, alde¬ 
hydes and ketones. The descriptive work is well 
done, and the accompanying graphic formulae 
are set out very clearly. Some of the space devoted 
to the accounts of individual substances might 
have been used to greater advantage in a fuller 
exposition of such general matters as the funda¬ 
mental principles of stereochemistry and the nature 
of cyclic compounds. Thus, the constitutions of 
quinoline, isoquinoline, and more complex hetero¬ 
cyclic substances are presented without explanation 
before benzene has been discussed; and even 
when benzene is reached, its constitution receives 
scant attention. The final chapter contains 
laboratory directions for twenty-eight simple 
experiments in organic chemistry. The book 
contains fifteen diagrams, mostly of apparatus. 

Foundations and Methods of Chemical Analysis by 
the Emission Spectrum. Being the authorised 
translation of “Die chemische Emissionsspektral- 
analyse” by Dr. Walther Gcrlach and Dr. Eugen 
Schweitzer. Pp. 123. (London : Adam Hilger, 
Ltd., n.d.) 12*. iSd. net. 

To a large extent this book consists of a summary 
of original researches carried out by the joint 
authors and published in the Zeitschrift fur 
anorganiseke und allgemeine Chemie . It affords an 
authoritative account of the principles and practice 
of speotrographic analysis, and there are chapters 
dealing with the electrical and optical apparatus 
used in analysis by the emission speotrum, qualita¬ 
tive analysis, quantitative analysis, experiments 
on the refinement of the method by photometric 
intensity measurements, and special problems. 
Many of the points here presented have hitherto 
appeared only in the periodical literature. The 
book is well printed and illustrated, and it will 
be found helpful and suggestive to all who are 
interested in speotrographic methods. 

An Agricultural Atlas of England and Wales. 
Second edition, revised. Made on behalf of the 
Agricultural Economics Research Institute, Uni¬ 
versity of Oxford, by Malcolm Messer. Published 
by direction of the Ministry of Agriculture and 
Fisheries. Pp. iv +26 +3 maps. (Southampton : 
Ordnance Survey Office, 1932.) 10s. net. 

The present re-issue of this atlas is based on the 
agricultural returns for 1928. The area of each 
map now includes the Channel Islands and addi¬ 
tional maps show the distribution of agricultural 
labour, sugar-beet and poultry. 
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Light and Life* 

By Prof. N. Bohr, For.Mem.R.8. 


A S a physicist whose studies are limited to the 
properties of inanimate bodies, it is not 
without hesitation that I have accepted the kind 
invitation to address this assembly of scientific 
men met together to forward our knowledge of 
the beneficial effects of light in the cure of diseases. 
Unable as I am to contribute to this beautiful 
branch of scienoe that is so important for the 
welfare of mankind, I could at most comment on 
the purely inorganic light phenomena which have 
exerted a special attraction for physicists through¬ 
out the ages, not least owing to the fact that light 
is our principal tool of observation. I have thought, 
however, that on this occasion it might perhaps be 
of interest, in connexion with such comments, to 
enter on the problem of what significance the 
results reached in the limited domain of physics 
may have for our views on the position of living 
organisms in the realm of natural scienoe. 

Notwithstanding the subtle character of the 
riddles of life, this problem has presented itself at 
every stage of scienoe, since any scientificexplanation 
necessarily must consist in reducing the description 
of more complex phenomena to that of simpler 
ones. At the moment, however, the unsuspected 
discovery of an essential limitation of the mechani¬ 
cal description of natural phenomena, revealed by 
the recent development of the atomic theory, has 
lent new interest to the old problem. This limita¬ 
tion was, in fact, first recognised through a 
thorough study of the interaction between light 
and material bodies, which disclosed features that 
cannot be brought into conformity with the 
demands hitherto made to a physical explanation. 
As I shall endeavour to show, the efforts of 
physicists to master this situation resemble in 
some way the attitude which biologists more or 
loss intuitively have taken towards the aspects of 
life. Still, I wish to stress at once that it is only 
in this formal respect that light, which is perhaps 
the least complex of all physical phenomena, 
exhibits an analogy to life, the diversity of 
which is far beyond the grasp of scientific 
analysis. 

From a physical point of view, light may be 
defined as the transmission of energy between 
material bodies at a distance. As is well known, 
such an energy transfer finds a simple explanation 
in the electromagnetic theory, which may be 
regarded as a direct extension of classical mechanics, 
compromising between aotion at a distance and 
contact foroes. According to this theory, light is 
described as coupled eleotric and magnetic oscilla¬ 
tions which diner from the ordinary electro¬ 
magnetic waves used in radio transmission only. 

. * Address delivered At the opening meeting of the International 
Congress on Light Therapy, Copenhagen, on August 16, 1082. The 
present article, conforming with the Danish version (Noturen* VmUn t 
17, 40), differs from that published in the Congress report only by 
some formal alterations. 


j by their greater frequency of vibration and smaller 
i wave-length. In fact, the practically rectilinear 
propagation of light, on which rests our location 
of bodies by direct vision or by suitable 
optical instruments, depends entirely on the 
smallness of the wave-length compared with the 
dimensions of the bodies concerned, and of the 
instruments. 

The idea of the wave nature of light, however, 
not only forms the basis for our explanation of 
the colour phenomena, which in spectroscopy have 
yielded such important information of the inner 
constitution of matter, but is also of essential 
importance for every detailed analysis of optical 
phenomena. As a typical example, I need only 
mention the interference patterns which appear 
when light from one source can travel to a screen 
along two different paths. In such a case, we 
find that the effects which would be produced by 
the separate light beams are strengthened at those 
points on the screen where the phases of the two 
wave trains coincide, that is, where the electric 
and magnetic oscillations in the two beams have 
the same directions, while the effects are weakened 
and may even disappear at points where these 
oscillations have opposite directions, and where the 
two wave trains are said to be out of phase with 
one another. These interference patterns have 
made possible such a thorough test of the wave 
nature of the propagation of light, that this con¬ 
ception can no longer be considered as a hypothesis 
in the usual sense of this word, but may rather 
be regarded as an indispensable element in the 
description of the phenomena observed. 

As is well known, the problem of the nature of 
light has, nevertheless, been subjected to renewed 
discussion in recent years, as a result of the 
discovery of a peculiar atomistic feature in the 
energy transmission which is quite unintelligible 
from the point of view of the electromagnetic 
theory. It has turned out, in fact, that all effects 
of light may be traced down to individual pro¬ 
cesses, in each of which a so-called light quantum 
is exchanged, the energy of which is equal to the 
product of the frequency of the electromagnetic 
oscillations and the universal quantum of action, 
or Planck’s constant. The striking contrast 
between this atomicity of the light phenomena and 
the continuity of the energy transfer according 
to the electromagnetic theory places us before 
a dilemma of a character hitherto unknown 
in physics. For, in spite of the obvious insuffi¬ 
ciency of the wave picture, there can be no 
question of replacing it by any other picture of light 
propagation depending on ordinary mechanical 
ideas. 

Especially, it should be emphasised that the 
introduction of the concept of light quanta in no 
way means a return to the old idea of material 
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particles with well-defined paths as the carriers 
of the light energy. Tn fact, it is characteristic of 
all the phenomena of light, in the description of 
which the wave picture plays an essential rble, 
that any attempt to trace the paths of the indi¬ 
vidual light quanta would disturb the very 
phenomenon under investigation ; juHt as an | 
interference pattern would completely disappear, 
if, in order to make sure that the light energy 
travelled only along one of the two paths between 
the source and the screen, we should introduce a 
non-transparent body into one of the paths. The 
spatial continuity of light propagation, on one 
hand, and the atomicity of the light efleets, on 
the other hand, must, therefore, be considered as 
complementary aspects of one reality, in the sense 
that each expresses an important feature of the 
phenomena of light, which, although irreconcilable ! 
from a mechanical point of view, can never be j 
in direct contradiction, since a closer analysis of 
one or the other feature in mechanical terms would 
demand mutually exclusive experimental arrange¬ 
ments. 

At the same time, this very situation forces us 
to renounce a complete causal description of the 
phenomena of light and to be content with prob- | 
ability calculations, based on the fact that the | 
electromagnetic description of energy transfer by | 
light remains valid in a statistical sense. Such j 
calculations form a typical application of the so- j 
called correspondence argument, which expresses j 
our endeavour, by means of a suitably limited use | 
of mechanical and electromagnetic concepts, to 
obtain a statistical description of the atomic 
phenomena that appears as a rational generalisation ! 
of the classical physical theories, in spite of the 
fact that the quantum of action from their point 
of view must he considered as an irrationality. 

At first sight, this situation might appear very 
deplorable ; but, as has often happened in the 
history of science, when new discoveries have 
revealed an essential limitation of ideas the 
universal applicability of which had never been 
disputed, we have been rewarded by getting a 
wider view and a greater power of correlating 
phenomena which before might even have appeared 
as contradictory. Thus, the strange limitation of 
classical mechanics, symbolised by the quantum 
of action, has given us a clue to an understanding 
of the peculiar stability of atoms which forms a 
basic assumption in the mechanical description of 
any natural phenomenon. The recognition that 
the indivisibility of atoms cannot be understood 
in mechanical terms has always characterised the 
atomic theory, to be sure ; and this fact is not 
essentially altered, although the development of 
physics has replaced the indivisible atoms by the 
elementary electric particles, electrons and atomic 
nuclei, of which the atoms of the elements as well 
as the molecules of the chemical compounds are 
now supposed to consist. 

However, it is not to the question of the intrinsic 
stability of these elementary particles that I am 
here referring, but to the problem of the required 
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stability of the structures composed of them. As 
a matter of fact, the very possibility of a continuous 
transfer of energy, which marks both the classical 
mechanics and the electromagnetic theory, cannot 
be reconciled with an explanation of the char¬ 
acteristic properties of the elements and the com¬ 
pounds. Indeed, the classical theories do not 
even allow us to explain the existence of rigid 
bodies, on which all measurements made for the 
purpose of ordering phenomena in space and time 
ultimately rest. However, in connexion with the 
discovery of the quantum of action, we have 
learned that every change in the energy of an 
atom or a molecule must bo considered as an 
individual process, in which the atom goes over 
from one of its so-called stationary states to 
another. Moreover, since just one light quantum 
appears or disappears in a transition process by 
which light is emitted or absorbed by an atom, we 
are able by means of spectroscopic observations 
to measure directly the energy of each of 
these stationary states. The information thus 
derived has been most instructively corroborated 
also by the study of the energy exchanges 
which take place in atomic; collisions and in chemical 
reactions. 

In recent years, a remarkable development of 
the atomic theory has taken place, which has given 
us such adequate methods of computing the energy 
values for the stationary states, and also the 
probabilities of the transition processes, that our 
account, on the lines of the correspondence argu¬ 
ment, of the properties of atoms as regards 
completeness and self-consistency scarcely falls 
short of the explanation of astronomical observa¬ 
tions offered by Newtonian mechanics. Although 
the rational treatment of the problems of atomic 
mechanics was possible only after the intro¬ 
duction of new symbolic artifices, the lesson 
taught us by the analysis of the phenomena of 
light is stilt of decisive importance for our estima¬ 
tion of this development. Thus, an unambiguous 
use of the concept of a stationary state is comple¬ 
mentary to a mechanical analysis of intra-atomic 
motions; in a similar way the idea of light quanta 
is complementary to the electromagnetic theory of 
radiation. Indeed, any attempt to traoe the detailed 
oourse of the transition process would involve 
an uncontrollable exchange of energy between the 
atom and the measuring instruments, which would 
completely disturb the very energy transfer we set 
out to investigate. 

A causal description in the classical sense is 
possible only in such cases where the action 
involved is large compared with the quantum of 
action, and where, therefore, a subdivision of the 
phenomena is possible without disturbing them 
essentially. If this condition is not fulfilled, we can¬ 
not disregard the interaction between the measur¬ 
ing instruments and the object under investigation, 
and we muRt especially take into consideration that 
the various measurements required for a complete 
mechanical description may only be made with 
mutually exclusive experimental arrangements. 
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In order fully to understand this fundamental 
limitation of the mechanical analysis of atomic 
phenomena, one must roaliso clearly, further, that 
in a physical measurement it is never possible to 
take the interaction between object and measuring 
instruments directly into account. For the instru¬ 
ments cannot be included in the investigation 
while they are serving as means of observation. 
As the concept of general relativity expresses the 


j essential dependence of physical phenomena on 
! the frame of reference used for their co-ordination 
in space and time, so does the notion of com¬ 
plementarity serve to symbolise the fundamental 
limitation, met with in atomic physics, of 
our ingrained idea of phenomena as existing 
independently of the means by which they are 
observed. 

(To be continued .) 


Phases in South 

T HE theory of phase variation in swarming 
locusts was first put forward about ten years 
ago, since when a considerable amount of data 
has been accumulated in its support. Most of the 
evidence, however, was either based on direct 
field observations, or on small-scale experiments 
which served only to prove the fact of the trans¬ 
formation from the solitary to the gregarious 
phase, and vice versa, but were insufficient for 
analytical study of the phenomenon and of its 
underlying causes. This gap has now been filled 
by a paper by Prof. J. 0. Faure recording the 
results of four years’ experimental studies on the 
phases of four species of locusts occurring in South 
Africa.* 

The bulk of the experiments refer to the well- 
known brown locust of South Africa (Locu/ttana 
pardalina, Wlk.), and most of them were repeated 
on the tropical migratory locust (Locusta migra- 
toria migratorioides, R. and F.) which swarmed over 
enormous areas of the African continent last 
year; some corroboration of the results was 
obtained also from studies on the desert locust 
(Schistocerca gregaria , Forsk.) and the red locust 
[NowMdacris septemfasciata , Serv.). 

The main result of the numerous breeding 
experiments made under a great variety of con- i 
ditions is a final proof that the phase transforma¬ 
tion is a scientific fact which can no longer be 
doubted. Indeed, Prof. Faure succeeded in pro¬ 
ducing the swarming phase from the solitary one, 
and vice versa, in the case of every species experi¬ 
mented upon. 

Turning to the problem of the mechanism and 
the causes of the transformation, Prof. Faure’s 
experiments confirm beyond doubt the importance 
of tho density of the population in a given Rpaee. 
Locusts raised in crowded cages invariably assume 
the colour and structural characters of the swarm- | 
ing phase, and those kept in isolation become 
typical of the solitary phase. The factor responsible 
for the transformation appears to be the greater 
activity on the part of loousts in crowded cages, 
where every movement of an individual disturbs 
the others and the mutual excitation practically 
never dies down. This excessive activity results 
in an abnormally high rate of metabolism, and the 
striking reddish (or yellow) and black coloration 
of the hoppers of the swarming phase may be 

* "The Phases of Locusts In South Africa’*. Bull. BrUam. Het., 
98, pt. 8, 1032, 112 pp., 25 pis., map. 
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ascribed to the deposition in the chi tin of some 
products of this abnormal metabolism ; these 
unknown products are called ‘locustine’ by Prof. 
Faure. Structural differences by which the two 
phases can be separated may bo explained also 
as a result of greater development of certain 
muscles in gregarious hoppers as compared with 
the solitary ones. This theory was tested in a 
series of experiments in which hoppers kept in 
isolation were forced to excessive activity, but 
unfortunately this proved to be a very difficult 
task, since none of the several very ingenious 
methods of stimulation applied to hoppers pro¬ 
duced the desired degree of activity. Nevertheless, 
the results show cloarly that a change towards 
the gregarious phase occurs in isolated but active 
hoppers, and there remains little doubt that 
solitary hoppers if forced to lead an excessively 
active life would produce a locust of the swarming 
phase. 

A supplementary factor of the transformation 
is temperature, since the gregarious phase is 
obtained more oasily and is more typically 
developed at higher temperatures. This is also 
in keeping with the above theory, since the general 
activity of hoppers is greatly affected by tem¬ 
perature conditions. 

The results of some experiments suggost that 
transformation is caused not only by direct environ¬ 
mental influence on the developing individual, but 
that the conditions of adult life may also have 
an effect on the characteristics of the progeny. 
Thus, the progeny of adults of the gregarious 
phase show certain characters of that phase 
already in the first instar; Prof. Faure suggests 
that this is not a case of the inheritance of phase 
characters, but that the phenomenon may be 
due to the ‘locustine’ being handed down to the 
progeny in the nutritive yolk of the eggs. Indeed, 
a series of crossing experiments proved that phase 
characters are not Mendclian characters, and 
disposed effectively of some earlier suggestion h in 
that direction. 

An interesting point is raised by Prof. Faure's 
experiments on the coloration of solitary hoppers. 
As a rule, such insects are rather variable in 
colour but often exhibit a close correlation with 
tho colour of the surroundings. The breeding of 
hoppers in uniformly painted boxes resulted in 
many cases in excellent general imitation of the 
background, even of the white, or black one. 
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These experiments throw an interesting light on 
the problem of the so-called sympathetic coloration 
in insects, and suggest a promising line of research. 
It was, however, somewhat unexpected that the 
green colour of environment is not imitated by 
hoppers, though they often become green on almost 
any background. Detailed experiments on the 
production of green coloration showed that it 
develops when hoppers are kept in a humid 
atmosphere and supplied with abundant moist 
food. However, attempts to discover chlorophyll 
in green hoppers failed, and the problem awaits 
further investigations. 

Another interesting point raised with regard to 
the brown locust is the ability of its eggs to lie 
dormant for extremely long periods, up to 37 
months after oviposition. A number of other 
equally interesting and important observations 
and experiments are recorded in the paper, which 
contains also a discussion of the bearing which 
these laboratory results have on the actual locust 
problem in the field. The knowledge of the phase 
transformation is already applied in practice in 


South Africa, and a careful watch for incipient 
congregations of solitary locusts in the field is 
kept. All such congregations are destroyed, with 
the result that the swarming phase has not 
appeared for several years. Further field ecological 
work will help in defining more precisely the areas 
favourable for the production of the swarming 
phase, and this will facilitate the anti-locust work 
still more, placing it entirely on the basis of 
prevention of outbreaks. 

Prof. Fan re’s paper is exceptionally well docu¬ 
mented by exact descriptions of experiments, 
tables of results and extremely well-reproduced 
coloured plates showing the remarkable range of 
the variation connected with the phase transforma¬ 
tion of the spocies disoussed. The results recorded 
constitute a great advance in our knowledge of 
the locust problem, and, moreover, they should 
go far towards demonstrating to biologists in 
general the outstanding interest of these insects, 
on which a number of fundamental problems can 
be studied better than on any other material. 

B. P. UVAROY. 


Obituary 


Prof. Johannes Schmtdt 
^HE science of oceanography has lost one of 
its most outstanding leaders by the death of 
Prof. Johannes Schmidt, director of the Carlsberg 
Physiological Laboratory, which occurred at 
Copenhagen on February 22 at the age of fifty-six 
years. His loss will leave a host of friends and 
colleagues all the world over with a sense of per¬ 
sonal bereavement and regret, for being himself 
a great traveller with his home in Copenhagen, 
the headquarters of the International Council for 
the Exploration of the Sea, with which he was 
intimately associated, he was in close and frequent 
oontact with all who were interested in the science 
of the sea. He was a man of quite exceptional 
charm, with a genius for friendship, always eager 
to help the work of others and to appreciate any 
help which others could give him in the execu¬ 
tion of the bold schemes of research which he 
planned. 

The name of Johannes Schmidt will no doubt 
be chiefly remembered for his solution of the age- 
old mystery of the life-story of the eel, but this 
success represented but a small part of his scientific 
activities and personal achievement. His versatility 
and breadth of view were striking. Starting hie 
career as a botanist, his first expedition was to 
Siam in 1899, when he was editor and joint author 
of a report on “The Flora of Koh Chang”. In 
1910 he began at the Carlsberg Laboratory a series 
of investigations on hops {Humvlua lupulus Linn.), 
publishing reports on their growth, biochemistry, 
and occurrence in the wild state in Denmark, and 
superintending researches on their fertilisation, 
development and the production of hybrids. 

Later, under the inspiring influence of the late 
Dr. C. C. Joh. Petersen, and helped no doubt by 


his own enthusiasm for the sea—for first and last 
and always he was a good sailor-man --Schmidt 
became attached to the scientific staff which was 
carrying out Denmark’s share of the programme 
of the International Council for the Exploration 
of the Sea. The importance of the fisheries at 
Iceland and the Faroes caused the Danish research 
vessels to go farther afield than those of the other 
powers, and the steam trawler Thor carried out 
regular cruises from Copenhagen to the northern 
waters of the Atlantic. 

This was Schmidt's training ground for the 
extended expeditions in small vessels which he 
eventually undertook. At first he concentrated 
on the description of post-larval and early adult 
stages of fishes, especially of the cod family, and 
their distribution and migrations in relation to 
temperature and other physical characteristics of 
the sea-water. This was necessary pioneer work 
which has stood the test of time. 

In May, 1904, Schmidt was collecting young 
fishes with large pelagic nets, and captured in the 
North Atlantic west of the Faroes one specimen 
of the LeptocephcUua breviroatria , which Grassi and 
Calandruocio in 1896 had proved to be the larva 
of the common fresh-water eel. In the following 
year (1905) the Thor succeeded in capturing, at 
the end of May, a small number of specimens of 
Leptocephalua over the deep water off the wost 
of Scotland, and still farther south the numbers 
increased over depths of 1,000-1,500 metres, until, 
in water of this depth in the central part of the 
plateau off the mouth of the English Channel, up 
to 70 per two hours’ haul were obtained with nets 
towed with about 300 metres of wire. A few hauls 
taken in September, west of the Hebrides, showed 
that the larvae were already beginning to meta- 
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morphose, and would Boon completely change into 
elvers or glass-eels. 

To determine where the eels actually spawned 
it remained to find the earliest larval stages and 
the eggs. This involved a search extending all 
over the whole southern and western part of the 
North Atlantic. Only after years of persistent 
effort was it possible to reach a full and satis¬ 
factory solution of this aspect of the problem. 
Successful cruises were made in the Thor to the 
Straits of Gibraltar and the Mediterranean 
(1908-10). Arrangements were made with Banish 
ship-owners for nets to be towed from steamers 
crossing the Atlantic by different routes. In 1913 
a small sailing schooner, the Margrethe , was 
equipped and cruised in the Atlantic as far as 
the West Indies, when it was found that the 
smallest sizes of the larvse were all taken west of 
a line drawn from Newfoundland in a south¬ 
easterly direction towards Cape Verdo. In 1920 
a large schooner, the Dana , replaced the Margrethe , 
which had been wrecked. After two years it 
became possible to map out the breeding grounds 
by a study of the distribution of the earliest 
larval stages, less than 10 mm. in length, which 
had all been taken in a comparatively small area, 
the centre of which lay midway between the Lee¬ 
ward Islands in the West Indies and Bermuda. 
By these researches Schmidt may be said to have 
solved the main problem of the life-history of the 
eel. 

With this extension of his cruises into the 
Atlantic Ocoan, the scope of Schmidt’s oceano¬ 
graphical work became enormously enlarged, and 
had developed into an important study of the 
great oceans. The Banish Government secured a 
large steam trawler, also named Dana, and 
equipped her as a research vessel. In this ship 
he undertook a number of voyages in the Atlantic 
Ocean, the Pacific and the Mediterranean, and 
finally made the great two years’ voyage around 
the world in 1928-30, an account of which 
he published in Nature of March 21 and 28, 
1931. 

Schmidt’s study of the geographical distribution 
and life-histories of fishes led him, at an early date, 
into researches on fundamental biological problems 
concerning the nature of species, of races and of 
heredity, and his success as a biometrioian and as 
a student of genetics was almost as striking as 
that which he aohieved in oceanography. Bio¬ 
metrical studies on races of fish had formed a 
feature of his early work on gadoids and eels. 
Later, in a series of papers published between 
1917 and 1922 in the Comptes-Bendus of the Carls t . 
berg Laboratory and in the Journal of Genetics, 
the subject was developed on both statistical and 
experimental lines. Striking Results were obtained 
with the viviparous blenny tZoordw). He was able 
to show that in some of the Danish fiords the, 
average number of vertebrae in populations of this 
fish living at the upper ends of the estuaries is 
significantly lower than that of the populations j 
in the estuary mouths, the latter again being lower I 


than that of populations living outside in the 
Kattegat. The averages varied progressively from 
108*0 to 117*3, The question whether these 
fluctuations were due to heredity or to environ* 
ment, or to both these factors, was made the 
subject of a well devised series of experiments. A 
comparison of the average number of vertebra? in 
857 mothers, with the corresponding number in 
8,570 individuals of their offspring, showed that 
the values for the offspring continuously increased 
as the maternal numbers increased from 107 to 
119. The conclusion was drawn that such a con¬ 
formity could not appear if the number of vertebras 
in an individual were determined by the environ¬ 
mental conditions existing during development 
alone. The number of vertebrae must therefore be, 
in part at any rate, a hereditary character. Experi¬ 
ments were then made by keeping samples of 300 
specimens of each of two different populations of 
Zoarces in an enclosed area near the mouth of Ise 
Fiord in large, perforated wooden boxes, with the 
result that the difference in the numbers of 
vertebra? in the two populations did not disappear 
in the offspring. On the other hand, two samples 
of the same population, allowed to develop under 
different environmental conditions, did show a 
smaller, but significant difference in the number 
of vertebra? of the offspring. 

In continuation of work on race problems, 
Schmidt carried out many breeding experiments 
on trout, and on the fresh-water tropical fish 
Lebistes reticulatus , as well as on poultry. 

Such a wide and varied field of fruitful effort 
leads one to ask, what qualities in the man lay 
at the root of his success ? First, 1 think, a broad, 
clear outlook on the problems he hoped to solve 
was followed by a bold but simple and straight¬ 
forward plan of attack : then, steady, hard, 
persistent work, carried on year after year with 
no turning aside, every detail carefully thought 
out, every operation accurately performed until 
at last the answer came. He was a fine organiser 
and knew how to get the best from those who 
helped him. The brilliant school of young marine 
biologists in Benmark, who will continue the work 
that he began, is his true memorial. 

E. J. Allen. 

Br. Alfred Ree 

In the death of Br. Alfred R6e at Withington 
on February 26, at the age of seventy years, 
both chemical industry and the profession of 
science lose an acknowledged leader and one 
whose wide outlook and sympathy had won 
universal respect. Br. R6e was born at Leeds 
and educated at the Bradford Grammar School 
and later at the Universities of Geneva and 
Munich. He was a Doctor of Philosophy of the 
University of Berne and hod travelled widely on 
the Continent and in the United States, to which 
circumstance no doubt hid interest in international 
affairs was partly due. He was a warm supporter 
of L6rd Derby when he was forming the English 
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Speaking Union and many Americans found a 
genuine welcome at Dr. R^e’s house. 

Dr. Rt$o entered business as a dyestuffs manu¬ 
facturer and was proud of a connexion through 
Claus R6e and Co, at Clayton with Brooke, Simpson 
and Spiller, who were successors of Simpson, 
Maule and Nicholson, and Perkin and Sons, the 
original manufacturers of mauve. Although he 
retired from the industry in 1907, he retained 
many and varied interests in dyestuffs and other 
branches of chomical industry and was a director 
for some years of the British Dyestuffs Corpora¬ 
tion. He is probably best known for his work 
for the Manchester Chamber of Commerce ; early 
in his life he was vice-chairman of the chemical 
section and he played a prominent part in securing 
reform of the patont laws. Elected a director of 
the Chamber in 1910, he was made president in 
1924-25. He was one of the founders of the 
Association of British Chemical Manufacturers 
and served on its Council for several years, 
being still an honorary member at the time of 
his death. 

With these industrial and commercial interests, 
Dr, R6e combined a keen interest in education 
and long served the University of Manchester as 
treasurer and deputy treasurer. He was for many 
years chairman of the chemical section of the 
College of Technology and served on the Man¬ 
chester Education Committee from 1910 until his 
death. He was elected a fellow of the Institute 
of Chemistry in 1918 and served on its Council in 
1927-30. He took an active interest in the forma¬ 
tion of the British Association of Chemists in 1917 
and served as its first chairman. He was one of 
the oldest members of the Society of Chemical 
Industry and was a vice-president in 1919-21. 
He also served as president of the Society of Dyers 
and Colourists in 1916-17 and his presidential 
address to that Society is a fine example of his 
wide outlook and mature judgment. 

Few scientific workers have indeed displayed 
auoh a fine capacity for public as well as personal 
servioe and only Dr. R6e’s modesty prevented him I 
from being better known. He was singularly free j 
from ambition and was a most approachable man 
in spite of his many interests. A quiet but tenacious 
personality and a rare capacity for impartial 
judgment won him wide popularity as well as 
respect, and his indefatigable industry leaves a 
place among the country's industrial and pro¬ 
fessional leaders whioh will be hard to fill. 

R.B. 


Sir Benjamin Goto 

Sffe Benjamin Goto, who died on February 
26 at the age of sixty-seven years, was one of the 
group of distinguished educational administrators 
whose careers virtually began with the passing of 
the Education Act, 1902. Sir Benjamin held the 
office of Secretary to the Middlesex Education 
Committee from 1902 until 1928’* he was appointed 
Organising Inspector of Technical Education in 


Middlesex in 1898, and, at the date of his retire¬ 
ment, had completed thirty years' service as 
Education Officer to the Middlesex County 
Council. 

Benjamin Scaife Gott was born at Bingley and 
became a foundation scholar of Bradford Grammar 
School. Thence he passed as a scholar to Gonville 
and Caius College, Cambridge, where he took a first 
class in Part I and a second class in Part II of 
the Natural Sciences Tripos. After three years on 
the staff of Wesley College (now King Edward VII 
School), Sheffield, he became science master at 
Cheltenham Grammar School, where he had Sir 
Robert Blair, afterwards Education Officer to the 
London County Council, and Mr. E. Salter Davies, 
Director of Education for Kent, as colleagues. 
He also acted as Principal of the Cheltenham 
School of Science. 

His duties in Middlesex were at first confined 
to technical education—the opportunity for the 
full exercise of his great gifts as an administrator 
came with the Education Act, 1902, by which 
the County Council became the higher education 
authority for the whole of the Administrative 
County and the olemontary education authority 
for an area containing about one-third of its 
population. It was Sir Benjamin’s ambition to 
create a system of secondary schools which would 
make higher education available for all boys and 
girls of ability, however poor the circumstances 
of their parents. He had the satisfaction of seeing 
his ambition realised before he retired. In the 
interval between 1902 and 1928, the County 
Council had provided thirty-four new secondary 
schools and the number of pupils in attendance 
had increased from 700 to 18,000. In 1898 the 
Middlesex authority spent £7,000 on education ; 
in the last year of his servioe, the authority’s 
expenditure was nearly £1,500,000. 

Sir Benjamin was, for some time, a member of 
the Consultative Committee of the Board of 
Education, the Adult Education Committee, and 
the Burnham Secondary and Technical Com- 
1 mittees. After the War he rendered valuable 
| service as Divisional Director of Industrial Train¬ 
ing in connexion with the Ministry of Labour’s 
Bcheme for the training of disabled ex-Servioe 
men. In 1924 he reoeived the honour of knighthood 
in recognition of his services to education. 

Soon after he retired, Sir Benjamin became 
chairman of the Commission on Educational and 
Cultural Films. A few weeks before bis death 
he accepted the chairmanship of the Unemploy¬ 
ment Committee of the National Council of Social 
Servioe, and in order to free himself for the onerous 
duties of this position, he resigned his membership 
of the governing bodies of Hie Northern Poly¬ 
technic, University College School and the Maria 
Grey Training College. This work took him to 
Bolton the day before he died. Whilst presiding 
at a conference of voluntary workers, he was 
overcome by a fainting attach, which was 
followed by a fatal sctacae early the next 
morning. 

‘ , ',r,_ " ■ 
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Mb. W. McWhibter 

Mb. W. MoWhiktkr, who died at Glasgow on 
March 6, at the age of eighty-two years, was one 
of the pioneers of the electrical industry. In 1882 
he invented the first instruments for indicating 
volts and amperes and these he continually 
developed, introducing magnetic shielding and 
other devices into his ammeters and voltmeters. 
His electrical water-level indicators and recorders 
fulfilled a most useful function. 

Apprenticed to his uncle in the bakery and 
confectionery business, McWhirter spent nearly all 
his leisure experimenting on magnetism and 
electricity. He joined the Glasgow and South 
Western Railway, where he attained the position 
of divisional inspector. He then joined the Barrow 
and Furness Railway and was partly responsible 
for one of the earliest installations of dock lighting 
by means of are lamps at Barrow. He was also 
responsible for the first electric lighting installation 
at the Glasgow Central Station. In those days the 
arcs were not well shaded, bo that the light was 
dazzling and east such dark shadows that one had 
to walk warily. After lighting the Central Station, 
McWhirter started business in Glasgow and, later 
on, opened the Faraday Electrical Engineering 
Works in Govan, where important improvements 


were made in the efficiency and commutation of 
the dynamo. 

Mr. McWhirter was well known to all the older 
generation of electrical engineers and had many 
friends. He was one of the founders of the Elec¬ 
trical Contractors’ Association in Scotland and 
was chairman of the Scottish centre of the Institu¬ 
tion of Electrical Engineers in 1912. In the course 
of his electrical researches he co-oj>erated with 
Silvanus Thompson, Ayrton and Perry. One of 
his pupils was Dr. A. Hay, who was a professor at 
Coopers Hill and afterwards at the Indian Institute 
of Science, Bangalore. 

We regret to announce the following deaths : 

The Duke of the Abruzzi, Founder's medallist 
of the Royal Geographical Society in 1901, who 
was known for his explorations in the Far North, in 
Africa and in India, on March 18, aged sixty years. 

Prof. W. C. Unwin, F.li.S., emeritus professor 
of engineering in the Central Technical College, 
City and Guilds of London Institute, president of 
Section G (Engineering) of the British Association 
in 1892, of the Institution of Civil Engineers in 1911, 
and of the Institution of Mechanical Engineers, 
on March 17, aged ninety-four years. 


News an 

Early Man in East Africa 

On March 18-19 a conference summoned by the 
Royal Anthropological Institute inet at St. John's 
College, Cambridge, under the presidency of Sir 
Arthur Smith Woodward, to receive reports on the 
human skeletal remains discovered by Dr. LeakeyV 
archaeological expedition to East Africa in the 
autumn of last year. On the geological, paleonto¬ 
logical, archaeological and anatomical evidenoe, the 
findings of the respective committees are :—(1) That 
it is clear that the two fragments said to have been 
found in aitu at Kanjera belong to the original 
deposit and that the fragments cannot have boon 
introduced into the calcareous deposits at a later 
date j (2) that the fragment of human lower jaw¬ 
bone from Kanam is derived from a deposit of lower 
Pleistocene age, while the fauna from the Kanjera 
deposits, in which the cranial fragments were found, 
cannot be later than the middle Pleistocene ; (3) that 
the cranial remains from Kanjera show no character 
inconsistent with reference to the type of Homo 
sapiens , special points noted being the absence of 
any frontal torus and a thickness of bone not present 
in any non-pathological modem skull and com¬ 
parable with that of the Piltdown and Boskop 
skulls : while the Kanam jaw shows no appearance 
incompatible with its inclusion in the typo of Homo 
Baptism or with the high antiquity assigned to it; 
and (4) that the Kanam jaw is associated with a* 
pebble industry, comparable to Oldoway Bed I, 
which has no precise counterpart in western Europe; 
and the Kanjera skull with a Ohellean industry 


d Views 

corresponding with that of the upper part of Oldoway 
Hod II, the pebble industry of Bed 1 being older 
than the Chollean industry from Bod II, while the 
latter corresponds typological ly to industries from 
deposits of early Pleistocene age in Europe. 

Indian Federation 

With the publication of the White Paper, dis¬ 
cussion of the future government of India enters on 
its final phase. At this stage it would be vain to 
expect that any fundamental change will be made 
in the basic principles upon which the proposed 
constitution has been framed. For good or for ill, 
a matter on which timo alone will give a ruling, the 
principles of Western democracy, which themselves 
in the West are now being strained to breaking 
point, will be applied to an Eastern community, or 
rather communities, in which the elements, especially 
that of Hinduism, as past experience has shown, are 
further removed in temperament from the spirit of 
compromise, which is of the essence of democracy, 
than almost any other community in the world. 
Hinduism as a social and religious system has shown 
in the past an almost unlimited power of assimilating 
elements from outside, but it is itsolf incapable of 
adaptation. Even the influence of Mr. Gandhi has 
not availed to modify the position of the Untouch¬ 
ables, notwithstanding the political gain that thereby 
would have accrued to Hinduism. However flattering 
the abortive results of Mr. Gandhi's efforts to the 
opinion of the scientific observer, he regretfully 
accepts this as further confirmation of his view that 
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native institutions alone, and not the restrioted 
individual franchise, could attain in India the desired 
end of government by consent of the whole people. 

Metropolitan-Vickers Representatives in Russia 
- At our request, the Metropolitan-Vickers Electrical 
* Co., Ltd., has been good enough to send us the 
following particulars of its technical representatives, 
whose recent arrests in Russia have been the subject 
of a number of questions in Parliament : Mr, Allan 
Monkhouse, M.I.E.E., A.M.LMeoh.E,, who is at 
present manager in Russia for Metropolitan-Vickers 
Electrical Export Co., was for several years a senior 
member of the staff of the Research Department, 
devoting his interest more particularly during those 
years to problems on insulation. In addition to his 
contributions to the scientific press, Mr. Monkhouse 
wrote “Electrical Insulating Materials’* published in 
1926. Mr. L. C. Thornton, A.M.I.E.E., left Trafford 
Park in 1924 to go out to Russia on erection work for 
Metropolitan-Vickers and has for a number of years 
been in charge of all erection work in Russia. Mr. 
J. Cushny, B.Sc.(Eng.), A.M.I.C.E., A.M.I.Mech.E., 
served his apprenticeship with Metropolitan-Vickers 
and after serving on the eroction staff in Russia for 
some years, was appointed senior assistant to Mr. 
Thornton, Messrs. W. L. MacDonald, A. W. Gregory 
and C. H. de Nordwall, all of whom joined the firm 
betwoen 1920 and 1922, have been engaged in 
erection work in Russia for some considerable time. 
The Metropolitan-Vickers Export Co. has now been 
supplying plant and machinery to the U.S.S.R. for 
the last ten years. For the latter part of this time 
it has had, in addition, an agreement under which 
technical information and supervision has been 
supplied by the Company to the U.S.S.R. which has 
been building the Company’s turbines under licence. 
This agreement is one of the results of the leading 
position in the field of turbine engineering occupied 
by the Company, and the agreement has for the last 
few years been extended to cover the design and 
manufacture of heavy electrical plant. 

Aeronautics and the Royal Air Force 

Stu Philip Sassoon, M.P., Under Secretary of 
Stato for Air, in his air estimates speech in Parlia¬ 
ment on March 14 offered a good deal of congratula¬ 
tion to the technical and scientific side of the 
aeronautical community in Great Britain, in that it 
has managed to maintain progress and extended 
activities in spite of a progressive reduction in its 
expenditures. Special tribute was paid to Sir Richard 
Glazebrook, who retires at the end of this month 
from the chairmanship of the Aeronautical Research 
Committee, whore ho will be succeeded by Mr. H. T. 
Tizard, rector of the Imperial College of Science and 
Technology. Sir Richard has boon associated with 
the scientific side of aeronautics since 1909, and has 
been chairman of the Aeronautical Research Com¬ 
mittee since its formation thirteen years ago. Speak¬ 
ing of the Royal Air Force, Sir Philip said that no 
new squadrons are being formed, although it is still 
ten short of the 1923 approved programme, and is 


closing one flyihg training school. In spite of reduc¬ 
tions it has rendered both direct and indirect assist¬ 
ance to the administration of law and order in the 
more backward of the Empire territories overseas. 
The suppression of turbulent tribes, transporting of 
British troops to stiffen up disaffected native levies f 
giving flights to political agents and local chiefs in 
areas in which the inhabitants still held that aircraft 
were a myth, making a flight over the Himalaya range 
in 2 hours 20 minutes, which normally needed a 17 day 
march, are among the direct activities mentioned. 

The humanitarian and less directly productive work 
parried out by the Royal Air Force during the past 
year is equally striking. Supply of medical services, 
flood warnings, surveying, fishery protection, locust 
fighting, famine relief, mail carrying to isolated com¬ 
munities, have absorbed as much as 40 per cent of 
the flying time of some of the Middle East squadrons. 
The making of record flights, such as the recent long 
distance to tho Cape, which now brings the records 
for speed, height, and distance to British aeronautics, 
is not without its indirect value to Great Britain’s 
prestige. A new system of subdivision of duties 
amongst R.A.F. mechanics will make considerable 
saving in the cost of personnol without affecting the 
technical efficiency of tho aircraft maintenance. This 
is due to the complete change over to all-metal 
aircraft. Dealing with civil aviation, Sir Philip 
referred to the continued expansion of Imperial 
Airways and promised the Indian extension of the 
Australian air route during 1933. Air possongor 
traffic has increased by more than 100 per cent on 
European, and more than 60 per cent on other 
Empire, routes. 

The Panda at the Zoological Gardens 

The carnivores are really a very remarkable group, 
ranging in size from the tiger to the weasel, and pre¬ 
senting singular contrasts in the matter of shape. 
Nor are they all flesh-eaters, some being almost ex¬ 
clusively vegetarians, and one, the kinkajou, has 
developed a prehensile tongue, like an ant-eater, and 
a prehensile tail like a spider-monkey. The shape 
of the body has been moulded by adjustment to their 
feeding habits. Some havo become burrowevs, some 
arboreal, and some aquatic. Their coloration has 
in like manner been governed by this same factor of 
food-hunting which of courso determines their en¬ 
vironment, as witness the polar bear, the tiger, the 
leopard, and tho Cape hunting dog. But there are 
many other and less familiar types of coloration. 
Among these is the singular panda (Aelurua fulgena), 
a recent arrival at the Zoological Gardens, Regent’s 
Park. It is a creature which cannot fail to attract 
the attention of visitors owing to its striking color¬ 
ation. A native of the south-eastern Himalayas, 
where it lives among rocks and trees at a height of 
7,000-12,000 ft., its habits, and the relation thereto 
of its coloration, have never been the subject of 
careful observation. Placed under relatively nat¬ 
ural surroundings—which is becoming more and 
more a distinctive feature of the Gaadens—some 
useful information may be gleaned on this head* 
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As touching the coloration of the panda in relation 
to its haunts, we have little to build on at the moment, 
for while some tell us it is found among the rocks, 
others tell us that it is arboreal. Probably it aftocts 
both environments as circumstances may determine. 
The racoons, to which tribe it belongs, display a 
similar versatility. The general hue of the upper 
part of the body is of a lively chestnut-red, with 
white markings on the face, while the legs and belly 
are black. The tail, nearly as long as the body, dis¬ 
plays the rings characteristic of the racoon. Since 
it is largely ft vegetarian, with a fondness for fruit, 
this coloration must be regarded as protective : and 
it may bear some relation to the positions assumed 
during sleep when protection of this kind is most 
needed. But here again we are in need of further 
observation ; for it is said to sleep coiled up like a 
cat with the bushy tail over its hoad, but at other 
times resting on its haunches with the head tucked 
under the chest, and between the fore-logs, after the 
manner said to be common with the racoons. Here, 
surely, is a matter which can be settled at the Gardens. 

Photoelectric Exhibition at the Science Museum 

A special exhibition devoted to photoelectric cells 
and their practical applications will be opened at 
the Science Museum, South Kensington, on March 25, 
and will remain on view for three months. Photo¬ 
electric cells are now being widely applied both in 
pure science and in industry, and the exhibition is 
intended to give an illustration of the great variety 
of these applications. Besides exhibits showing the 
construction of the three main types of light-sensitive 
cell, some simple working experiments have been 
arranged to demonstrate their properties and to 
illustrate some of the methods of amplifying the small 
currents yielded by the cells under varying illumin¬ 
ations. The practical applications of photoelectric cells 
can be roughly classified into those involving only 
the detection of light and those involving its measure¬ 
ment. The first class is illustrated in the exhibition 
by a number of working models showing the use of 
the cells, for example, for counting small packages 
on a conveyor belt, and in burglar alarms, while, os 
an illustration of the way in which a comparatively 
large amount of power can be controlled, there is a 
door which is automatically opened whenever a 
certain beam of light is interrupted by the visitor. 
Applications involving the measurement of light 
intensity are also illustrated. These include the 
measurement of daylight or of indoor lighting, the 
automatic switching of street-lamps, and the measure¬ 
ment of the density of factory smoke, while the ability 
of photoelectric cells to respond to rapidly fluctuating 
light is shown by their well-known applications 
in the reproduction of sound from sound-films, and 
their use in television. 

Early American Bridges 

At a meeting of the Newcomen Society held at the. 
Gftxtou Hall, Westminster, on March 15, Capl . L, N. 
Edwards, qf the United States Bureau of Roads, 
road a paper on “The Evolution of Early American 
Bridges 11 in which ha dealt with, the work of the 


bridge pioneers of America down to the time of the 
Civil War of 1801-65. All the early settlements, he 
said, were situated on sheltered bays, tidal inlets or 
navigable streams and “the water was the first 
American highway”. When roads came to be con¬ 
structed, it was natural that the necessary bridges 
should be simply tree trunks felled at the site. 
Transportation developments were a challenge to 
those engaged in bridge building and the art of 
carpentry beoame of immense importance. In the 
eighteenth century, pile and trestle bridges came into 
use and those were followed by arched and trussed 
structures, some of great span. The Upper Ferry 
Bridge over the Schuylkill River built by Louis 
Wemag in 1812 had a wooden arch of 340 ft. span 
and the McCalls Ferry Bridgo over tho Susquehana 
River built by Theodore Burr in 1814 had a central 
span of 364 ft. E«i>ecially important were the trusses 
patented by Ithiel Town, 1820, Col. 8. H. Long, 1830, 
William Howe, 1840 and the two Pratts, 1844. A 
wrought-iron chain suspension bridge wob built by 
James Finley in 1801, while in 1842 Col. Charles 
Eliot built the first wire suspension bridge in America. 
Cast iron was successfully used for a bridge in 1836. 
Sixty-seven patents for bridges were issued by the 
United States Patent Office between 1797 and 1860. 
Tho first books on bridge work were by Herman 
Haupt, 1842, and Squire Whipple, 1847. Capt. 
Edwards’s paper, which was illustrated with many 
lantern slides, is a notable addition to the history 
of the subject of American bridges. 

Cosmic Radiation 

In his Bymons Memorial Lecture delivored before 
the Royal Moteorologieal Society on March 15, Mr. 
P. M. S. Blackett dealt with “Cosmic Radiation”. 
The study of what is now known as cosmic or pene¬ 
trating radiation began more than thirty years ago 
with the experimental investigation of the con¬ 
ductivity of the air in closed vessels. By 1932, 
measurements of the ionisation had been carried out 
up to heights of 28 km. in the atmosphere and down 
to depths of 230 m. under water. The ionisation is 
found to be 100,000 times more intense at the highest 
point reached compared with that at the greatest 
depth. More than four hundred papers have been 
written on the subject and still the nature of the 
primary radiation is not certain and its origin quite 
unknown. The ionisation is constant in time to 
within two per cent at any one place, but is about 
twelve per cent less intense at the equator than in 
latitudes of 50° N. and S. From these latitudes to 
the poles it is nearly constant. It is probable, but 
not certain, that the primary radiation incident on 
the earth’s atmosphere consists of an isotropic 
corpuscular radiation with a mean energy of move 
than 10 10 volts. The actual ionisation at sea level 
is due to fast particles, mainly electrons, protons and 
‘positive electrons’. The tracks of theso particles can 
be photographed by the cloud method and such 
photographs have shown that very complex pheno¬ 
mena of great variety and interest occur in connexion 
with the absorption of the primary cosmic rays hy 
matter. 
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Museums of British Territory in Africa and the 
Mediterranean 

Hard on the heels of tho roport on Canadian 
museums by Sir Henry Miors and Mr, S. F. Markham, 
which was reviewed in Nature of January 21, 
p. 84, comes tho same authors’ “Roport on tho 
Museums and Art Galleries of British Africa” to¬ 
gether with a “Report on tho Museums of Malta, 
Cyprus and Gibraltar by Alderman Chas. Squirt' and 
I). W. Hardman”, The. roport is accompanied by a 
“Directory” (price tfs.) of all these museums, and of 
those of Mauritius, constituting the third volume of 
the “Directory uf Museums” being published by the 
Museums Association. To visit the forty rmiseums 
of Africa was a strenuous enterprise even with all 
the resources of modern transport. Those museums 
Cover a wide range in quality and administration as 
well as in distribution, from the fine South African 
Museum in Capo Town to the poor apology for a 
scientific museum, which, as the authors say more 
than once, is unworthy of that rich city Johannes¬ 
burg. Poverty coupled with handsome buildings are 
tho characteristics of the South African museums 
a combination not unknown in other lands. Their 
chief needs are said to bo “greater financial security, 
some forms of active co-operation between all 
museums, and the development of educational work”. 


scattering of the beam. In the case of smoke, the 
interruption of the light by the particles of carbon 
gives tho easiest and best method of measurement. 
Major Prince showed apparatus in which a beam pro¬ 
jected through smoke and then on to a light-sensitive 
element gave a continuous quantitative record on a 
moving chart of the diminution of light duo to the 
smoke. One difficulty was to interpret the readings 
in terms (if a definite unit as the cut-off varies with 
the depth of the column penetrated by the light. 
The problem is of importance as it gives a method by 
using indicating or recording instruments for proving 
or refuting a contention that excessive smoke was 
being or had boon allowed to issue from industrial 
chimneys. The present method of visual observation 
and comparison with ft Ringelmann screen at tho 
chimney top takes little or no account of the size 
of tho chimney and consequently of the volume 
apart from the density of the issuing smoke. It 
neglects also the direction of tho wind and its effect 
upon the apparent density of tho smoke. It is 
necessary to define more accurately the density of 
smoke at a. given distance. By using a selenium or 
a photoelectric cell, this is possible. It remains for 
those who havo the managing of smoke-producing 
units and those who apply the regulations governing 
smoke nuisance to agree on a standard method. 


Tile museums of the Kast African and West 
African territories are barely out of the shell, so 
that the reporters can do little more than tender good 
advice. The Ooryndon Museum at Nairobi and the 
Zanzibar Museum are the only institutions worthy to 
be called public museums. Over areas to be measured 
in millions of miles, museums are needed to fulfil 
what is still the first purpose of a museum—the 
preservation of objects that would otherwise be lost, 
and nowhere is civilisation more destructive than in 
Africa. The Mediterranean museums present dif¬ 
ferent problems, but here too it is this primary 
function that comes first in the report, as shown by 
its insistence on permanent curators, a higher 
standard of curatorship, protection against fire, and 
cases that will keep out dust and insects. The value 
of these reports to the museums concerned, and the 
usefulness of the directories to those olsowhore, can 
scarcely he exaggerated. That on Canada is already 
fruitful of results ; though its criticism was severe, 
its expression wrh tactful and it has aroused no 
resentment but rather a determination to profit by 
it. Great credit and warm thanks are due to tho 
Museums Association which does the work and to 
the Carnogio Corporation which provides the funds. 

Measurement of Chimney Smoke 

Major C. E. Prince gave an interesting lecture 
to the Junior Institution of Engineers on February 24 
on the practical applications of light-sensitive ap¬ 
paratus. The effects produced by a beam of light 
when projected on vapours, the particles of which, 
like drops of water, are possessed of reflective and 
refractive powers, have to be studied. The most 
useful effect for observation is the deflection or 


National Institute of Agricultural Botany 

One of tho ways in which tho Government in 
Groat Britain is aiding agriculture is through grants 
made to the National Institute' of Agricultural 
Botany. This Institute is doing very important work 
for tho farming community by testing goods and by 
encouraging the use of hotter varieties of plants. 
The thirteenth annual roport, which has just been 
published, states that the record number of 30,680 
samplos of seeds was tested in tho year ended July 31, 
1032, at the Official Sood-testing Station. Trials with 
uats showed that one variety, Golden Rain II, gave 
the best results, although it is not widely grown ; 
and that in Wales the variety popularly believed to 
bo the best (Record) was significantly inferior to the 
three other varieties tested. The outstanding problem 
in tho home beet-sugar industry is to improve tho 
yields of beet and of sugar per acre ; whereas the 
average for Europe is about 1$ tons of sugar per 
acre, in Great Britain it is only slightly more than 
I ton. The Institute has been attacking this important 
problem and has demonstrated how much these 
yields depend upon the variety grown. Trials extend¬ 
ing over three years have shown differences of nearly 
20 per cent between varieties in use by farmers, and 
Kleinwanzloben E has in general been found to be 
by far the best; at one centre it gave no less than 
3 tons of sugar per acre. As a result of this work, 
it is now possible to recommend twelve different 
strains for use in the British Isles. Other activities 
of tho Institute include the provision of pur© stocks 
of cereal seed, the improvement of varieties of potatd 
in respect of yield, and, especially, of immunity from 
disease, and the prevention of the uso of more than 
one name for the same variety, 
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Minimum Climatic Temperature 

A recent note by C. F. Talman of tho United States 
Weather Bureau, one of the “Why the Weather ?” 
series issued by Science Service, Washington, D.C., 
describes an observation of some interest for those 
who attach importance to climatic extremes. The note 
states that when Archdeacon Stuck climbed Mount 
McKinley. Alaska, in 1913, he placed a minimum 
thermometer in a small wooden caso and fastened it 
securely in a cleft of rook at a height of 15,000 feet 
above sea level. When the thermometer was recovered 
last May, it wns found that the index was down in 
the bulb, and indicated a minimum at least as low 
as —100° F. Mr. Talman finds it difficult to say how 
much confidence can be placed in the observ ation ; 
one possibility suggested is that vibration duo to 
strong wind caused the index to fall below what 
should have been its lowest position. According to 
the 1930 edition of the “Meteorological Glossary” of 
the Meteorological Office, Air Ministry, the lowest 
temperature recorded at the earth’s surface is 
- 93 *6° F. at Verkhoiansk, Siberia, on January 3, 
1886. There is now at least one colder place in 
Siberia than Verkhoiunsk equipped as a climato¬ 
logical station ; such a place would probably huve 
yielded a lower reading than —93-8° had it been in 
operation in 1885. In the free air, much lower readings 
have been recorded at greater heights in low latitudes, 
where the norma! fall of temperature with height is 
maintained to such high levels that in spite of the* 
relative warmth near the ground a lower temperature 
is recorded than at any height in tomperato or high 
latitudes. The “Meteorological Glossary”, for example, 
refers to a reading of —131 8° F. obtained at a height 
of about 54,000 feet above Batavia, Java. 

Archeology and Tradition 

The Sir John Rhys memorial lectures of the British 
Academy, inaugurated in 1925 and delivered annually 
since that date, have now secured, as a series, a place 
in Celtic studies worthy of the great scholar they 
' commemorate. The lectures have been apposite in 
subject and the lecturers have nover failed to stimu¬ 
late interest in their special field. The latest lecture 
to be published (Loudon : Oxford University Press, 
la. 6d. net), by Prof. H. Fleure on “Archaeology and 
Folk-Tradition”, deals with a matter of interest to 
both archroologist and folklorist, but perhaps at the 
present stage in archaeological studies, more par¬ 
ticularly to the former. The illustration, or perhaps 
illumination, of conclusions derived from archaeo¬ 
logical data by reference to tradition and legend may 
become an alluring, but somewhat hazardous, exor¬ 
cise in ingenuity. Prof. Fleure’s suggested relation 
of “The Twilight of the Gods” to a period of climatic 
deterioration and racial unrest in bronze age Europe 
is suggestive, but at the same time by its very 
restraint inculcates caution in those who have not 
his wide knowledge of the aroheeological aspects of, 
anoillary sciences such as meteorology, botany, and 
geography, which is essential for a synthesis euoh as 
he essays. Turning more specifically to Britain and 
the relation of British aad Irish archaeology to Celtic 
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I tradition, his interpretation, for example, of Irish 
ethnic tradition shows by precept and example how 
j at each stage the argument must adhere rigidly to 
| ascertained fact. Yet notwithstanding his caution, 
j Prof. Fleure fools able to place sorno reliance on the 
i traditional Spanish connexion of early Irish peoples 
| and incidentally to offer an enlightening suggestion as 
to the possible origin of the obscure Tuatha do Danann. 

i 

Submarine Telephone Cables at Carrier Frequencies 

In ordinary telephony the sound waves falling on 
the microphono vary the pressure on the carbon 
granules through which a current is flowing. The 
resistance of the circuit thus varies, and so the 
current varies with the sound wave and in the 
receiver produces sound waves exactly similar to the 
original waves. In radio-telephony, in place of tho 
current in the connecting wires, we havo a high- 
froquonoy current emitted from the transmitter. 
This is varied (modulated) by the sound waves. 
These mod elates 1 waves falling on a suitable 
receiver reproduce waves similar to the original 
sound waves. Bettor results are obtained by using 
conducting wires, and in particular submarine 
cables. The cost of tho (ruble in this case makes it 
necessary that it should carry pairs of wires pro¬ 
viding several channels of communication. The 
disadvantage of this type of cable is the great diffi¬ 
culty of laying and maintaining it in deep water. 
For deep sea work a single core cable is used provided 
with a copper sheath under the armouring to carry 
the return current. In 1920 the serious single-channel 
limitation of this type of cable was overcome by the 
use of carrier wave high frequencies. This enabled 
telephone cables to be laid and operated botween 
Key West (Florida) and Havana, a distance of 103 
nautical miles. In a paper read to the Institution of 
Electrical Engineers on February 23, Dr. E. W. 
Smith discusses the electrical requirements for this 
type of transmission. He also summarises the most 
recent advances in materials and methods of con¬ 
struction and indicates probable future developments. 

A Modern Granary 

What is described as the largest granary in South 
America, and in equipment, probably tho most 
complote in the world, is described in Engineering 
for February 10 and 24 and March 10. Tho granary 
has recently boon erected by the Buenos Aires 
Great Southern Railway at the port of Bahia Blanca, 
Argentina, at a cost of about £1,000,000, The plant 
consists of an unloading station for the discharge 
of grain from the railway wagons, a ferroconcrete 
granary of 80,000 tons capacity, a loading jetty and 
shipping gallories. For the transport of tho grain 
there are no fewer than 120 conveyors having more 
than twelve miles of conveyor and elevator bolting. 
The whole plant is driven electrically, current being 
supplied from a sub-station to some 240 electric 
motors of an aggregate horse power of about 10,000. 
Some idea of the capacity of the plant can be obtained 
from the statement that, while grain can bo unloaded 
continuously at the rate of 1,000 tons an hour, on the 
outgoing side six ocean-going ships can each be 
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loaded simultaneously at the same rate. Each year 
Great Britain imports about 1,000,000 tons of wheat 
from tho Argentine, and it is a matter for satisfaction 
that the main contract for the buildings, plant and 
equipment of this notable granary amounting to 
about £800,000 has been carried out by Messrs. 
Henry Simon Ltd., of Manchester, at whioh place 
the machinery and equipment were assembled before 
shipment to South America. 

Aluminium in Food*Stuffs 

Attention has been directed of late to tho effects 
of, and possibility of poisoning from, aluminium 
derived from food-containers and cooking utensils. 
In view of the importance of the subject, the Mellon 
Institute of Industrial Research, Pittsburg, Pennsyl¬ 
vania, has instituted a critical search of the scientific 
literature relating to tho chemistry and pharmacology 
of aluminium, and has now published “A Select 
Annotated Bibliography on tho Hygienic Aspects of 
Aluminium and Aluminium Utensils**, giving the 
scope, with critical notes, of the papers consulted 
(Bibliographic Series, Bull. No. 3). Dr. Beal, assistant 
director of Mellon Institute, contributes an intro¬ 
duction in which he conoludes that aluminium is not 
a poisonous metal and doos not give rise to any 
disease, that aluminium utensils are very resistant to 
corrosion by food-stuffs cooked therein, and that 
aluminium does not accelerate the destruction of vita¬ 
min or other food accessory substances during cooking. 

Announcements 

The Right Hon. Lord Stonehaven has accepted 
nomination as president of the Institution of Naval 
Architects in succession to Admiral of the Fleet, 
Lord Wester Wemyss. The election of the new 
president will take place at tho opening meeting to 
be held at the Royal Society of Arts on April 6. 

Dr. J. T. Dunn has been elected president of the 
Society of Chemical Industry for 1933-34, in 
succession to Dr. R. H. Pickard. I)r. Dunn was 
appointed headmaster of Gateshead School in 1888, 
and then head of tho Plymouth Technical School in 
1894. Later he booamo the first principal of tho 
Northern Polytechnic, Holloway. He is now tho 
public analyst of Northumberland, and in 1930-32 
was president of the Society of Public Analysts. 

The gold modal of the Institution of Mining and 
Metallurgy has been awarded to Sir John Oodman, 
in recognition of his work in the advancement of 
technical education and the development of tho 
mineral industries ; and of his distinguished public 
services. The following awards have also been made : 
Consolidated Gold Fields of South Africa, Ltd., 
gold medal to Mr. C. A. Banks for a paper on ‘‘Air- 
Transportation of Gold Dredges in New Guinea**; 
Consolidated Gold Fields of South Africa, Ltd., 
premium of forty guineas conjointly to Mr. J. L. 
Francis and Mr. J. C. Allan for then* paper on “Driv¬ 
ing a Mines Drainage Tunnel in North Wales*'; 
William Freohevillo student's prize) of ten guineas 
to Mr. G. J. Williams for a paper on “The Genesis 
of the Perrunal—La Zarza Pyritic Orebody, Spain*’. 


At the annual general meeting of the Geological 
Society of London held on February 17, the following 
officers were elected for the ensuing year : President, 
Sir Thomas Holland ; Vice-Presidents, Prof. E. J, 
Garwood, Mr. J. F. N. Green, Mr. W. Campbell 
Smith, and Prof. W. W. Watts ; Secretaries, Prof. 
W. T. Gordon and Prof. P. G. H. Boswell; Foreign 
Secretary, Sir Arthur Smith Woodward ; Treasurer , 
Mr. F. N. Ashcroft. 

Under the terms of the Thomas Gray Memorial 
Trust, the Royal Society of Arts is offering a prize 
of £100 for an improvement in connexion with the 
science or practice of navigation, invented in 1932 or 
1933 ; also a prize of £100 for an essay on fire at 
sea. Further particulars can be obtained from the 
Secretary, Royal Society of Arts, John Street, 
Adel phi,* W.C.2. 

Prof. B. W. Holman, honorary general secretary 
of the Association of Scientific Workers, 70 Victoria 
Street, London, S.W.l, informs us that tho Association 
is engaged in compiling a handbook of “Extra- 
University Research in Pure and Applied Science", 
in which it is proposed to give data concerning com¬ 
mercial, ondowed, and private laboratories not 
included in the “Universities Yearbook". It is not 
intended to include laboratories and other institutions 
devoted solely to testing materials and products, 
collecting data and other work not of a developmental 
and original character. Firms and others who ore 
ongaged in research are invited to communicate with 
the Association. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
lecturer in mathematics and science as applied to 
the building industry at the Northern Polytechnic, 
Holloway, London, N.7—The Clerk (March 31). 
An assistant to the City Analyst under tho Leeds 
Corporation—The Medical Officer of Health, 12, 
Market Buildings, Vicar Lane, Leeds, 1 (April 3). 
A woman lecturer in mathematics and elementary 
science at the Municipal Training College, Cottingham 
Road, Hull—The Principal (April 5). A demonstrator 
in physiology and dietetics at King's College of House¬ 
hold and Social Science (University of London), 
Campden Hill Road, W.8—The Secretary (April 13). 
An engineer-manager for the States of Guernsey 
Electricity Department—The President, Appoint¬ 
ments Board, Royal Court, Guernsey (April 16). 
A senior assistant in the Nautical Almanac Office— 
The Secretary, Civil Service Commission, Burlington 
Gardens, W.l (April 20). A professor of pathology 
at the University of Bristol—Tho Secretary and 
Registrar (April 20). A lecturer in civil engineering 
at the University of Leeds—The Registrar (April 
22). A professor of mental and moral philosophy 
at the University of Otago, Dunedin, New Zealand 
— The High > Commissioner for New Zealand, 
416, Strand, W.C.2. 

Erratum, —In Nature of March 18, p. 886, col. 1, 
line 28, for “Odonatra zibethica" read “Ondatra 
tt&etfWCO'V ' - .... 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 


Nuclear Energy Levels 


It is a plausible hypothesis that the forces acting 
on a particle inside the nucleus are comparatively 
weak in the internal region and increase rapidly to 
the boundary of tho nucleus, the potential distribu¬ 
tion being represented by a hole with more or less 
flat bottom and rather steep walls 1 . If we approxi¬ 
mate this model by a rectangular hole with infinitely 
high walls, the energy levels of a moving particle 
will be determined by the roots of Bessel functions 
and can be easily calculated. For the real model, 
however, this theoretical level system will be deformed 
owing to the fact that tho .walls are neither quite 
steep nor infinitely high, producing compression of 
the upper part of the lovol system. 

The beet nucleus for testing this hypothosis is that 
of radium O', for which a lot of experimental evidence 
is available. For this nucleus We have the measure¬ 
ments by Rutherford* of long range a-particles (nine 
groups) giving us approximate positions of nuclear 
levels. The investigations of Ellis* give for a number 
of y-lines (nine linos) their absolute intensities and, 
what is most important, the values of internal 
conversion coefficients enabling us, as has been 
shown by Taylor and Mott 4 , to tell the dipole 
transitions from quadrupole transitions. 

These data are sufficient to construct the level 
system of the radium C' nucleus, the main part of 
which is represented in Fig. I, together with the 
theoretical one. 
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We see immediately that not every level corresponds 
to a long range ot-group; this is, however, to be 
expected, as the probability of oc-disintegration from ^ 
a level with large j is comparatively small, due to ’ 
the additional barrier of centrifugal forces (for equal 
energies the probability for an a-particle escaping 
from Z)-, F-, G-levela will be respectively 1*3, 


4, 10 and 100 times less than for the 5-level). The 
obsorved transitions aro given in the accompanying 
table. 
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From twenty-one mathematically possible transi¬ 
tions, eleven are actually found and, as can be seen 
from the table, have appropriate energies and obey 
the exclusion principle. From the remaining ten 
lines, two are not to be oxpocted corresponding to 
F -* S -transitions, four fall in a spectral region not 
yet investigated and four are not obsorvod, possibly 
due to comparatively small intensity. It is also of 
interest to construct an excitation diagram, building 
up the sums of the intensities for all lines crossing a 
given level interval. From this diagram we see that 
there must be a y-line 0 -220 x 10® volt with absolute 
intensity about 0*2 which at present is not known. 

The similarity of theoretical and real level systems 
proves the correctness of our picture of the potential 
inside the nucleus, and the deviations between these 
systems must permit us to calculate the real potential 
distribution. 

G. Gamow. 

Research Institute of Physics, 

University, 

Leningrad. 

Jan. 30. 

1 (iumow, Proe. Roy. Soc., A. 128, 032 ; 1030. 

• Ruthnrlord, Prof. Roy . Soc., A, 181, 084; 1031. 

B Mllh, Proc. Roy. Site., A. 129. 180; 1030, 

1 Taylor ami Mott, Proc. Roy. Soc., A. 183, 005; 1932. 


Atomic Moments of Ferromagnetics 

No satisfactory explanation has hitherto been given 
of the values found for tho magnetic moment per 
atom in ferromagnetics, ns deduced from the satura¬ 
tion magnetisation at low temperatures. These 
values for tho three ferromagnetic elements are as 
follows : 

Fe Co Ni 

11-0 c 8*0 3-0 Weiss magnetons 

2-22 c 1*7 0*000 Bohr units 

Now it is known from the experiments on tho gyro- 
magnetic effect that the g value for the carriers, at 
least at room temperature, is close to 2, while the 
form of tho magnetisation temperature curves 
approximates closely to that for carriers for which 
y - J; the magnetisation may thus be attributed 
almost entirely to electron spin, any direct orbital 
moment effect, except possibly at higher tempera¬ 
tures, being comparatively small. A magnetic 
moment corresponding to an integral number of 
Bohr units per atom might therefore be oxpeoted. 

To account for the non-integral values, two sugges¬ 
tions have been made (apart from those in which 
the reality of the Weiss magneton is accepted). In 
one of these (Stoner, 1920) tho ferromagnetic is 
regarded as an equilibrium distribution of neutral 
atoms, ions and free electrons, the free electrons 
having no resultant moment, and the atoms and 
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ions making contributions corresponding to their 
spin moments. In another (Wolf, 1931) a mixture 
of atoms in different possible spectroscopic states is 
postulated (for example, for nickel, *F and l D states, 
corresponding to moments of 2 and 0). To both of 
these suggestions there are a number of fairly 
obvious objections. 

The essential fact which has to be explained is 
that the moment ]>er atom in the aggregate is loss 
than, though a considerable fraction of, the spin 
moment of the free atom in its normal state (2, 3 
and 4 for nickel, cobalt and iron). It is suggested 
hero that a satisfactory interpretation may bo 
obtained by fusing the justifiable assumption of a 
positive interaction integral, the essential basis of 
the Heisenberg theory of ferromagnetism, with the 
treatment of the metallic state os developed by 
Bloch, Peierls, Brillouin, Wilson and others. The 
tendency to parallel setting of electron spins will be 
opposed by the tendency of the electrons to occupy 
the lowest ‘cells* in the energy band or bands 
associated with the ‘unpaired’ electrons in the 
unperturbed atoms. Thus in nickel a F) four 

colls are contributed to the aggregate by each atom, 
and two electrons. 

The cells may bo regarded as being in pairs corres¬ 
ponding to the two spin orientations for oach 
momentum range. With normal interaction, the 
pairs of cells, from the lowest upwards, will be 
occupied by electrons with oppositely directed spin ; 
but when the interaction integral is positive, there 
will be a number of uncompensated parallel spins. 
The equilibrium state will be that in which increase 
in the number of unpaired parallel spins, at the 
expense of the paired, corresponds to an increase 
in kinetic energy greater than the decrease in energy 
due to the interaction. The equilibrium is similar 
to that considered in the Pauli treatment of the 
constant paramagnetism of an electron gas, except 
that the tendency to parallel alignment is due to 
the interaction instead of' to the external field. 
Numerically, the requirements are that the width 
of the energy band should be considerably less than 
k.T 0 and greater than A:0, where T 0 is the temperature 
corresponding to the zero point energy of the idealised 
free electron gas, of the order 10 4 , and 0 is the Gurie 
t emperature of the order 10®. This width is compatible 
with the general theoretical indications. 

The above treatment appears to lead also to a 
straightforward interpretation, in simpler cases, of 
the changes of atomic moment due to substitution 
of foreign elements in ferromagnetics, shown by 
fcSadron’s results for an extensive series of alloys, and 
to shed light on some of the obscure energetic char¬ 
acteristics of ferromagnetics. It is hoped that a more 
detailed account will he published shortly. 

Kdmund O. Ntonkr. 

Physics Department, 

University of Leeds. 

Feb. 10. 

Range of Radiation from Samarium 

In Nature of December 3 we announced the 
discovery of radiation of a-ray type emitted by 
samarium. Recently we have determined the range 
of this radiation. The apparatus used, to which 
Prof. H. Geiger had kindly directed our attention, 
consisted of a perforated Geiger-Muller tube, sur¬ 
rounded by a cylindrical brass tube, tho inside of 
which was coated with samarium oxide. The whole 


system could bo evacuated, and the pressure could 
be varied until no more a-particles reached the 
counter. From the air pressure and the distance 
between the samarium oxide layer and the counter, 
the range of the particles could be determined. The 
value for tho range of the samarium radiation in 
air at atmospheric pressure was found to be 1*1, cm. 
at 15° C. The reliability of the method was checked 
by determining the range of tho a-rays of radium F 
and a value of 3-90 cm. was found. Making use 
of the known relation between range and velocity 
of a-particles, wo can conclude that particles having 
the velocity of 1*05 X 10* cm. sec. 1 are emitted by 
samarium. That samarium omits a-particles and not 
H-particles could be proved by comparing tho mag¬ 
nitude of the electrometric deflections obtained when 
counting the number of a-particles tsmittod by 
samarium, and also the magnitude of the deflections 
which polonium radiation produced, when the range 
of the particles was cut down to 11 a cms. 

The calculation of the period of samarium from 
the range of radiation by moans of the Geiger - 
Nuttall relation when making use of Garnow’S 
formula roquirew the knowledge of the size of the 
samarium nucleus. When wo assume the radius of 
the latter to be 0 x I0~ ia cm., we obtain 10 u yoars, 
while to a radius of 8x10 14 cm., a half period of 10' 8 
corresponds. The period of Mamarium may be deter¬ 
mined by counting tho number of a-particles emitted 
by a known amount of thiH element. We find, that 
1 gm. of samarium emits 75 a-particles a second. 
From this it follows that the half period of samarium 
is 1*2 x 10 ia years. If the activity is not due to the 
main isotope of samarium, but to a minor motopio 
constituent, then the above figure has to be divided 
by the value of the concentration of tho radioactive 
isotope. By comparing tho period calculated by 
means of the Geiger-Nuttall relation, when making 
use of Gamow’s formula, and the poriod obtained by 
counting the number of a-particles omitted, we can 
calculate the amount of the concentration of the 
radioactive isotope of samarium. Although tho value 
given by Gamow’s formula varies within largo limits, 
it still permits us to conclude that the activity of 
samarium cannot be duo to an isotopic constituent 
present only in small amounts. 

It may be of interest to note that Prof. .Toly 1 has 
directed attention to the pleochroic haloes produced 
by on unknown a-radiation of short range. In 
biotite of Japan, Iimori and Yoshimura® discovered 
haloes produced by a-rays having a range in air of 
1 *2 and 2*1 cm. It is possible that the first-mentioned 
halo is due to the action of the samarium radiation. 

Simultaneously with our first investigation on the 
radioactivity of samarium, we experimented with 
other rare earth elements, with the exception of 
numbers 01 and 09, and found several of tho prepara¬ 
tions tested to be radioactive. Lanthanum and 
neodymium especially have shown pronounced 
activity. The character of the radiation observed 
suggested, however, that the activity is due to the 
presence of known radioactive elements, and in fact 
we were successful, by using the usual reactions of 
radiochemistry, in removing the activity observed. 
The only member of tho radioactive disintegration 
series which cannot bo removed by simple methods 
is the rare earth element actinium. The disintegra¬ 
tion of actinium is, however, a ‘rayless' one. 

In a recent note, Libby and Latimer 4 announced 
the discovery of the radioactivity of lanthanum and 
neodymium, and stated that the activity of the 



March 25, 1933 


NATURE 


latter element is nearly as intense as that of sama¬ 
rium j while that of lanthanum was found by 
them to be about three times more active than 
samarium. We have, therefore, to conclude that this 
activity is not a property of the elements themselves, 
but belongs to the radioactive impurities present, a 
possibility mentioned by the above writers. 

G. Hevesy. 

Institute of Physical Chemistry, M. Pahl, 
Freiburg im Breisgau. 

Feb. 13. 

• J . Cfum. Soc., 125, 807 : 1022. 

• Sci. Pap. Imf. Pky». and Chem. Re*.. Tokyo, 06, 11 ; 

• J. Amer. Chem. Soc., 56, 433 ; 1933. 


A New British Record of Orthopodomyia pulchripalpis, 
Rondani (Diptera, Culicidx) 

On March 8 we collected a number of mosquito 
larveo from a rain-filled cavity in a local elm tree, 
and found them to be the second, third and fourth 
instars of the arboreal mosquito Orthopodomyia 
pulchripalpis, Rondani. So far as we are aware, this 
speeies has never been co Hoc tod in the adult stage ; 
its eggs have never been obtained ; and records of its 
larvae are few and far between. 

The British localities in which tree-holes containing 
larvae of Orthopodomyia pulchripalpis have so far 
been recorded are as follows :—Epping Forest, Essex 
(A. Macdonald, 1919, and H. Main, 1919) : Kensing¬ 
ton Gardens and Buckingham Palace Gardena, 
London (F. W. Edwards, 1920): Burnham Beeches, 
Bucks (P. A. Buxton, 1928) : Cambridge (D. Koilin, 
1929, and T. T. Mac an, 1931) : Ripley, Surrey (M. E. 
MacGregor, 1930): and Hardwick, Cambs (T. T. 
Macon, 1932). 

In the present instance, the cavity containing the 
larvce is a natural rot-holo ; its entrance, which faces 
north-east, is about three feet from the ground. On the 
day following our discovery of the larvae we scraped 
some vegetable matter from the walls of the cavity, 
and on examining this in our laboratory we found 
within it a few eggs, and a number of egg-shells, 
which are undoubtedly those of O. pulchripalpis . 
Both in structure and in surfaoo markings these eggs 
appear to correspond exactly with a published illus¬ 
tration of the egg of the North American species 
Orthopodomyia signifcr , Coquillet (formerly Bancroftia 
signifer , Coquillet) 1 . According to Dr. F, W. Edwards, 
0. signifer is structurally allied to 0 . pulchripalpis, 
but differs from it by having scattered white scales 
on the wings 1 . It seems probable to us that not 
only the adults of these two species but also their 
eggs may likewise be differentiated by coloration; 
for the eggs of 0. signifer are said to be black 1 , 
whereas the eras that we have now obtained ore 
light brown. Presumably, therefore, our local tree- 
hole has yielded the first known specimens of the 
egg of 0. pulchripalpis. 

An unusual feature exhibited by the egg-shells is 
the fact that the plane containing the opening made’ 
by the emerging larva is inclined at an angle of about 
45° to the axis of the egg, instead of being at 
right angles thereto as in the genera Acdes, Theobcddia 
and Ovlex, 

In published descriptions of the larva of 0*. 
pulchripalpis, attention has been directed to the 
remarkable enlargement of the t&bracio portions of , 
the two main troche®. We find that each main 
trachea has, in addition, two quite conspicuous dilata¬ 


tions lying within the fifth to seventh abdominal 
segments. This peculiarity (which appears to have 
been hitherto overlooked) is especially noticeable in 
the second and third instars. We venture to suggest 
that these tracheal dilatations may have some relation 
to the air-sacs which lie within the seventh abdominal 
segment of the larva in the case of Chaoborus and 
Mochlonyx . 

J. F. Marshall. 

J. Staley. 

British Mosquito Control Institute, 

Hay ling Island. 

March 13. 

1 Howard, Dyar and Knab, "The Mosquitoes of North and Central 
America", vol. 2, plato 14ft. 

J Ibid, voj. 4, p. 891). 

1 Edwards, K. W., "A Revision of the Mosquitoes of the Falaarctia 
Region", Pull. Kni . Jle*., vol. 12, p. 290. 


Sporulation of Helminthosporium avenae in Artificial 
Culture 

In 1923 an investigation was commenced on the 
fungus Helminthosporium uvence . Recently an 
interesting observation was made and a note is now 
made of it. 

Diversity of opinion exists as to the ease with 
which the various species of Helminthosporium pro¬ 
duce spores in artificial culture. In view of conflicting 
statements, Turner and Millard 1 made a detailed 
study of a Helminthosporium avenoe culture. A wide 
range of media was used to embrace varying carbo¬ 
hydrate and nutrient contents, hydrogen ion con¬ 
centration and sterilisation methods. No sporulation 
ooourred on any of the cultures excepting on sterilised 
oat leaves, and then only sparsely. 

I was myself unable to induce any marked sporula¬ 
tion until recently, when I inoculated two Petri 
dishes containing potato agar with mycolium from 
a non-eporing culture of Helminthosporium avence. 
Three days after the inooulation was made, the upper 
cover of the Petri dish was removed and a disc made 
from Sanalux glass was substituted. One half of the 
disc in both cases was painted over with Indian ink. 
Both cultures were then irradiated for ton minutes 
at a distance of one foot from a Hanoviu quartz 
mercury-vapour home model alpine sun lamp, 
alternating current equipment, 200 volts. A subse¬ 
quent irradiation was made for ten minutes, six days 
later. Seven days after this, the cultures were 
examined microscopically and it was noted that the 
myoelia on the irradiated halves were strongly pig* 
mented and that very abundant sporulation had 
taken place : pigmentation was very slight on the 
non-irradiated halves and no sporulation had taken 
place. 

Other experiments of a somewhat similar nature 
have shown that sporulation of Helminthosporium 
avend can be induced by irradiating with the light 
from a quartz mercury-vapour sun lamp; and also 
that sporulation will take place if non-sporing cultures 
are submitted, out of doors, to either strong diffuse 
light or sunlight. These experiments will be described 
elsewhere. 

W. A. R. Dillon Weston. 

School of Agriculture, 

Cambridge. 

Feb. 20. 

> turner, D, M. sod W. A. UOUrd, Ana. App. 11, No. 4, 
*4*446. 
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Origin of Spontaneous Mutations 

Spontaneous mutations are generally supposed to 
be induced by some unknown external agent* How¬ 
ever, it may be expected that mutation is influenced 
also by certain intracellular processes which develop 
automatically and may be created or accelerated by 
artificial means (for example, by X-rays), 

Soaking to secure some additional evidence, T 
decided to test the effect of prolonged dormancy of 
seeds upon the rate of chromosomal mutations. 
Resting seeds were selected as material for the follow¬ 
ing two principal reasons : first, because tho alleged 
external slight influences am able to accumulate only 
in material that is not exchanged or propagated 
during tho whole period of experiment ; secondly, 
because tho anabiotic state is distinguished by the 
preponderance of kafabolic processes, which may lx* 
supposed to disturb in the course of time the energy 
balance within tho cell ; and it seemed to bo not 
improbable that such a disturbance would ultimately 
increase the rate of mutation. 

In the early spiring of the past year, two mixed 
lots of aged seeds of Crtpis tv,dor am L, were plantod 
in the tisual manner. One of them, culture No. 32.593, 
was collected in 1925 from plants each of which was 
individually examined cytologically during that 
summer. At that time the rate of spontaneous dis¬ 
locations was about 0*1 per cent or one per thousand 
(M. Navashin, 1920). The second lot, culture No. 
32.594, came from plants grown in 1920 largely from 
the sumo 1925 seed. Roth lots germinated poorly 
and mostly produced abnormal and weak seedlings. 
Among them were recorded many albinos ; the 
majority displayed various developmental abnor¬ 
malities and died before forming the growing cone or 
soon after. Tho whole population strikingly resembled 
one obtained from soaked seed which had been 
treated by a heavy dosage of X-rays (for C. tectorum 
such on effect is obtained from dosages about 
3000 r). 

Some thirty plants survived until they reached 
the age when they could be transplanted into pots. 
Some of them afterwards died, so that full maturity 
was roaohod by only twenty-seven of thorn, twenty-’ 
two of culture No. 32.593 and only five of culture 
No. 32.594. When the plants were about two months 
old, root tip material was taken from them indi¬ 
vidually for cytologieal investigation. The plants 
were kept under observation and displayed varitms 
abnormalities during their further development; 
many of them showed great reduction of fertility. 
Seods were collected from them individually for 
further investigation. 

The study of tho root tips performed in collabora¬ 
tion with Mins Gorassimova of this Institute dis¬ 
closed an astounding fact: the great majority of the 
plants (more than eighty per cent) were chromosomal 
mutants of one sort or another. None of the mutant 
plants was uniformly altered in all its cells, but all 
were chromosomal chimasras composed of at least two 
kinds of tissues, one with tho normal chromosome 
complement and the other or others containing 
reorganised chromosomes. The great majority of 
mutant roots were uniformly altered in all their Cells 
but in two instances chimerical roots ooourred. The 
alterations observed were translocations involving 
one, two or more chromosomes. One case could be 
interpreted as inversion. 

, The data obtained were unusual to such a degree 
that it might be supposed that some speoial con¬ 


ditions were responsible for the situation. In order 
to check this, several lots of aged seeds of Crept* 
tectorum (of different origin) were germinated. Some 
of thorn produced rootlets that contained no division 
figures, but one lot of 1927 gave good material. In 
spite of tho high percentage of germination (it was 
as high as 39 per cent) no normal seedlings what¬ 
soever were produced. In all rootlets from this seed 
the chromosomes were found to be in a state of pro¬ 
found disintegration, and disregarding rare normal 
colls, each individual coll displayed a chromosome 
complement sui generis. Grotesque fragmentations, 
translocations, chains of chromosomes, etc., were 
obsorvod. Resting cells contained degenerating 
globules of chromatin scattered throughout the 
cytoplasm, and adventitious small nuclei were not 
infrequent. Of special interest was the occurrence of 
ring-chromosomes, a phenomenon which has boon 
found only once in a single seedling raised from fresh 
sood among many thousand individuals studiod 
(M.N., 1931). Again the picture strikingly resembled 
that observed in seedlings fixed very soon after 
X-raying. 

Fuller discussion of the subject, together with 
additional evidence which is now being accumulated, 
will appear in the near future in a joint paper with 
Miss Gerassimova. Tho purpose of this preliminary 
note is to report tho above facts, which undoubtedly 
deserve earnest consideration. If the phenomena 
reported above should prove to be of wide occur¬ 
rence, the process of mutation, it is evident, 
should be considered from a new point of view, 
the theoretical and practical bearings of which are 
obvious. 

An attempt to evaluatei them at this stage of our 
knowledge may seem to be premature. One is safe, 
however, in concluding that, first, selective mortality 
had absolutely nothing to do with the enormous 
increase in the rate of mutation discovered (of. De 
Vries, 1901 ; Horibert Nilsson, 1931) ; for, granting 
that as much as one per cent of spontaneous mutants 
existed in the fresh seed (which is ten times the actual 
value) tho percentage of germination should obviously 
have been only one per cent to account for 100 per 
cent mutants, while in reality as much as 39 per 
cent of seed germinated. Secondly, the observed 
increase in the mutation rate cannot be attributed 
to accumulation of the direct effects of some external 
agency like radiation and the like ; for the ratio of 
mutants was shown not to be proportional to the 
length of the period of ‘rest’, but, on the contrary, 
must have grown with an enormous and progressive 
velocity until after five years it was a thousand 
times as great os after one year. One is forced thereby 
to the conclusion that the main agency that caused 
spontaneous chromosomal mutations should be sought 
not outside but rather inside the cell. The same 
would probably also hold true for factor mutations. 

M. Navashin. 

Timiriozev Biological Institute, 

Laboratory of Cytogenetics, 

Moscow, U.S.S.R. 

Jan. 20. 
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Strepsinema Stage in Reduction 

L. W. Sharp in his “Introduction, to Cytology” 
(1st od. 1921 and 2nd ed. 1926) and C. D, Darlington 
in “Recent Advances in Cytology” (1932) wrongly 
attribute the origination of the term ‘stropsitene’ to 
me. As a matter of fact, I never used this term, 
but suggested in 1899 tho now generally used 
‘stropsinema\ I coined this word to describe the 
origin of tho bivalent chromosomes of the heterotypic 
division first recorded by me in 1895 (“Tho Chromo¬ 
somes of Lilium longiflorum ”, Proc. R.I.A 1895). 
The term ‘strepsinema’ is now often assignod to 
Gr4goire owing, I believe, to an accidentally am¬ 
biguous expression of that writer, namely, “C’est le 
stade des noyaux diploUnes (Winiwarter, 00)—ou 
mieux noyaux streps itencs ou strepsinema (Dixon, 
00, Gregoiro, 07), eetto dorniere 
expression rappelant les entre- 
lacemonts earucteristiques do eetto 
periode.” (*‘Los cin^ses de matur¬ 
ation dans it's deux regnos” 

(second rnemoire). La Cellule , 26, 

2, p.239; 1910.) Gr6goire, so far 
as I can discover, uses the term 
‘strepKmcma’ here for tlx* first 
time. 

With regard to tho process of 
lateral approximation and twist¬ 
ing together of the separate chro¬ 
mosomes, now known to be 
homologous, and generally rooog- 
nised as a normal stage of moiosis, 

I believe I was ono of the first, if 
not the first, to observe and to 
describe it ( Proc , R.I.A., 1895 and 
“Notes from the Botanical School, 

T.C.D.”, 1896). In this connexion 
I may again quote Grogoire : 

“La m5me ann6e (1895) Dixon 
domie une interpretation tonte 
diffe rente. . . . Pour lui, les deux 
moiti6s entrelac5es qui constituent 
ehaque chromosome, au moment 
oCi s’isole du peloton, no sont 
pas le r&ultat d’uno division 
longitudinale mais ropresentont 
deux trongons du peloton qui, d5s 
avant la segmentation transver- 
sale de co dernier, se sont 
rapproch^s et entrelac^s. (“Les 
cin&ses poliiniques chez les Liliac6es”. La CeMule , 
16, 2, p. 241; 1899.) Again p. 250: “Tous les 
auteurs, . . . , k part Dixon, d6crivent ootte 
division longitudinale. Dixon, au contraire, con¬ 
sider© ces deux portions enrouldes corame deux 
tronfons du peloton qui se seraient rapprooh^s ot 
entreloc^s.” The view I put forward then is now 
generally accepted by eytologists, Gr6goire included. 

Henry H. Dixon. 

School of Botany, 

Trinity College, Dublin. 

Feb. 27. 


Variation Effect in Latitude, Correlatable with the 
Moon 

In Nature of January 20, 1929, p. 127, a communi¬ 
cation appeared dealing with the variation of latitude 
with the moon’s position. Attention was directed 
to small variations of less than a tenth of a second 
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of arc, determined from Gaithersburg observations, 
which appeared to be correlated with tho hour angle 
and altitude of the moon. While in this preliminary 
note a marked dependence was exhibited of the 
magnitude of the latitude residuals upon the moon’s 
position with respect to the observer at the time the 
zenith tcloscopo observations were made, no dirent 
attempt was made to separate the dependence of the 
moon’s hour angle from that of the moon’s declination. 

Studies of the small variations in latitude (corrected 
for the 428-day term) have boon systematically con¬ 
tinued for other stations and years, yielding results 
of increasing interest. 

Reductions have now been carried out for four of 
the international latitude stations for the years 
1909-11, and the resultant residual variations in 
latitude grouped both by hour angle and declination 


of the moon. Tho accompanying graph (Fig. I) shows 
the results for north declination, south declination, 
and for the time when the moon is near the equator 
between — 12° and -f 12°. 

The resemblance of these curves to diurnal curves 
of equilibrium tides appears to give confirmatory 
evidence for an earth tide hypothesis. The inversion 
of phase for the change in the moon’s declination is 
particularly significant in this respect. 

The magnitude of the effect observed being 5-10 
times greater than on tho basis of our present know¬ 
ledge of earth tides, suggests a possible mobility in 
the earth’s crust at right angles to gravity. Some 
such hypothesis appears consistent with tho results 
of tilt experiments, such os that of Michelson and 
Gale, and the displacements of the zenith here 
recorded in astronomical observations. 

Perkins Observatory, Harlan T. Stetson. 

Delaware, Ohio. 

Jan. 24, 
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Structure of Triatomic Molecules 

Recent investigations of infra-rod and Raman 
spectra of triatomic molecules have shown that 
molecules with an odd number of electrons, such as 
CIO, and NO,* are similar in structure to the mole¬ 
cules SO a and 00 2 , each with one more electron, 
This observation suggests that the triangular mole¬ 
cules have structures depending on the number of 
valence electrons binding the three atoms together, 
and that a scheme might bo formulated for obtaining 
the structures of these molecules from the total 
number of available valence electrons. 

A stable structure is first obtainod with four 
electrons. Examples are H a 0 and C1 3 0, molecules 
which have surprisingly similar structures ; both 
have vertical angles near 90°, both satisfy only the 
central system of force constants, and both show a 
largo resistance) to deformation rneasurod by H-H 
and C1--C1 force constants of at least 5 X 10 6 
dynes/cm.; further, the O-H and 0-01 force con¬ 
stants are each 7 x H> 6 dynes/cm., corresponding to 
single chemical bonds. In fact, these molecules are 
excellent oxamplos of the Slater-Pa tiling molecule 
formed from a central atom with two p-electrons j 
available for chemical bonds. 

Proceeding one step further, a fifth oloctron is 
added and a new structure, that characteristic of 
SO a , is obtained. CIO, has five available valence 
electrons, has a vertical angle near 120°, satisfies 
only the valence system of force constants, and 
resists deformation to a much loss degree than either 
H,0 or Cl a O, its tangential restoring force constant 
being 3*5 x 10* dynes/cm. These structural pro¬ 
perties are all repeated in where the sixth electron 
completely fills the SO, typo of proper function ; this 
is the one feature distinguishing SO, from ClO g , for 
the S-O force constant is approximately 9*6 x 10 8 
dynes/cm. whereas the Cl-0 constimt is only 7 X 10 8 
dynos/cm., indicating that the sixth electron of SO, 
brings out the full bonding power of this type of 
proper function. 

Next we seek a molecule with seven electrons ; 
the typical example is NO,. The addition of a seventh 
electron again requires formation of a new type of 
proper function, and this is characterised by a linear 
structure and small resistance to deformation, 
rneasurod by a restoring couple constant of 
5 -5 x 10* 11 dynes x cm. Addition of an eighth electron 
fills this linear type proper function, and raises the 
force constant of tho chemical bond from 7 x 10 a to 
14 x 10 fl dynes/cm. Addition of the eighth electron 
does not otherwise affoet tho structure, the similarity 
of tho restoring couple constants being a remarkable 
feature of the linear moloculos N0„ N a O, C0„ COS 
and CS,. The O-S forco constant is less than 14 x 10* 
dynos/cm.* and may be accounted for by the increased 
separation of the nuclei. 

Tho above scheme seems also applicable to tri¬ 
atomic radicals, and lias boon used to explain 
apparently inconsistent structures observed for the 
NO, group 1 . It also predicts an SO, structure for 
NOCJ, and preliminary observations of the infra-red 
absorption spectrum appear to confirm this. 

A. B. D. Cassie. 

The Sir William Ramsay Laboratories 
of Inorganic and Physical Chemistry, 

University College, London. 

Feb. 22, 

1 Bailey and Caialt*, Natuhe, 181, 239, *VI>. is, 1033. 


Hydroxyl Group in Ergosterol and Cholesterol 

In a recent issue of the Annalen 1 is a paper by 
Chuang in which the conversion of ergostane into 
alio-lx orcholanie acid, C M H„0„ is described. This 
result is of considerable interest as it definitely 
establishes the identity of the nuclear skeletons of 
ergosterol, cholesterol, and the bilo acids. 

We have also been investigating tho same question 
with the additional object of determining simul¬ 
taneously whother the hydroxyl group in ergosterol 
is in the same position as in cholesterol which, as has 
boon shown by Wioland and Dane®, is almost certainly 
attached to carbon atom 3. With this object in view 
wo have oxidised ergostanyl chloride, C„H 4 ,C1 P with 
chromic anhydride and have isolated a chloro-ocid. 
m.p. 213°, analysis of which shows that it is a ohloro- 
norcholanic acid (found : 0, 72*7 ; H, 10 0 ; Cl, 9*7 
per cent; required for C, 9 H, 7 0,C1: C, 72-5 ; H, 9*7 ; 
Cl, 9 *3 por cent). The formulation of this acid has 
obviously occurred by scission of the ergostanyl side- 
chain in the following manner : — 

-OH(Mr)CU,CH 2 (7H(M> )OHMd, * — CH(Mf )OH,OOOIf 

We are now engaged in degrading 3-chloro-aMo- 
cholantc acid 3 , 0, 4 H„0,C1, to tho corresponding rior- 
aeid in order to establish its identity or otherwise 
with our acid. 

I. M. Hkilbkon. 

J. C. E. Simpson. 

University of Liverpool. 

March 1 7. 

1 Ann., 600, 270 ; 19:ta. 

• Z. physiol Chem., 818, 41; 1932. 

“ Whidaus and llossfeld, Z. physiol Chem., 14S, 177 ; 1925. 


Constitution of Binary Alloys at Room Temperature 

When studying binary organic melts, it is custom¬ 
ary to supplement the information obtained from 
tho freezing point curve as to compound formation, 
solid solutions, etc., by examining tho solubility 
isotherms. In this way, not only can it bo decided 
whether or not the composition of a cold mixture 
is essentially tho same os at its freezing point, but also a 
very fair approximation to the transition point of 
a compound can often bo obtained by moans of a 
solid model or projection diagram. For tho purpose 
of tho solubility measurements, tho nature of tho 
solvent is considered immaterial and solvation is not 
supposed to affect the range of stability of the 
compound. 

This being the case, it occurred to me that a 
similar procedure might be applied with equally 
reliable results to binary alloys, using mercury as 
solvent, and plotting the results on a triangular 
eo-ordinato diagram. Mr. H. D. Carter, working in 
my laboratory on tho system mercury-manganese- 
tin, at 30°, is obtaining results which show that the 
proooduro is feasiblo. Dilute tin amalgams are used 
us cathodes and manganese electro-deposited up to 
the appearance of solid phase. Perhaps the method 
may become of general application in metallurgical 
work. 

A. N. Campbell. 

Department of Chemistry, 

University of Manitoba, 

Winnipeg, Manitoba. 
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Archaeological Discoveries in Uganda. Mr. K. J. Way- 
land figures and describes in Man for February relics 
of a culture at present unidentified from a site at 
the top of Luzira Hill, Port Hell, Uganda, of which 
the first indications were some remarkable heads of 
pottery figures found by natives in the cfiur.se of 
building operations. A stratum of angular granite 
rubble, thought to be of middle Pleistocene or post- 
middle Pleistocene age, was found to contain arte¬ 
facts belonging to two groups, one contemporaneous, 
the other derived. In a stratum of red earth above, 
wen* elongated continuations of the surface soil 
which were found to contain parts of pottery figures 
and a number of fragments of pottery vessels, all of 
which had boon broken before being deposited in the 
pits. The pits were circular in horizontal section 
and showed no sign of any interment. On a hill¬ 
top a quarter of a mile away was found a shrine 
consisting of an earthenware pot containing rain 
water and a few coins and having a number of spears 
arranged point inward and other objects around it. 
Although the shrine is still or was until rocontly 
in use, the natives know nothing of its origin. Mr. 
Miles Burkitt, reporting on the stone artefacts from 
Luzira, considers the industry of great interest and 
compares it with that found by F. B. Macrae in the 
Kafue district of Northern Rhodesia, in a cave near 
Mumlvwa. Mr. H. J. Braunholtz considers that the 
objects from the pits are older than those from the 
shrine. The pottery figures are remarkable for the 
head-dress and also for the conventional treatment 
of the body. In one figure the thighs art' omitted. 
The figures are unique in African art. One small 
fragment of pottery has an ornament still in common 
use among the Bagonda. These finds are probably 
only a few centuries old. Among the objects from 
the shrine the iron spear heads with tangs arc peculiar 
for Uganda, while those with sockots and an eyelet 
between blade and socket are not a modern Baganda 
type and cannot be matched in the British Museum 
collections. 

Ceremonial Exchange in Polynesia. Ceremonial ex¬ 
changes of gifts, frequently mentioned by writors on 
Polynesia, apparently are quite meaningless from 
the economic point of view and indeed at times 
the gifts exchanged are of the same kind. A study 
of these ceremonial exchanges in Ontong Java, the 
Polynesian community in tho Solomon Islands, by 
Dr. Ian Hogbin in Oceania (voh 3, pt. 1) shows, 
however, that benefits are derived from these 
exchanges in various ways and that their useless¬ 
ness is moro apparent than real. In Ontong Java 
elaborate exchanges of food take place on various 
occasions. In betrothal, the most important, 
the fathor of the girl announces the fact to 
the head of his family group, through whom the 
announcement is conveyed to the headman. The 
headman immediately gives orders that the women 
of the group are to collect taro, which is brought to 
tho house of the mother, The father and mother’s 
brother in the meanwhile collect a number of coco¬ 
nuts, and a pudding is mode, which when cooked is 
distributed among the women of the two groups 
concerned. The father of the boy also announces the 
betrothal to his headman, who decides how many 
ooco-nuts are to he collected and gives orders for the 
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men of the group to collect the nuts and also fish. 
The boy’s mother’s brother's group also collect nuts. 
The points to be noted in these exchanges arc that, 
apart from any question of material gain, they bring 
the headman and the father prestige, and afford 
an outlet for pride and vanity without harm to other 
members of the community ; they form a bond and 
impose n mutual obligation on two groups of the 
society as well as between individual members of 
tho group ; they emphasise tho mutual relations of 
the head of tho group and tho individual member ; 
and they also serve to stabilise marriage. They 
legalise the marriage, and establish tho legitimacy 
of tho children. 

Restriction in Range of the Long-Billed Curlew. The 
long-billed curlew (Numcniu# americanus) once 
ranged over the entire width of tho United States of 
America, where it frequented open prairie and the 
flat land about the marshes of tho Groat Salt Lake 
and similar localities. .John W. Sugdon (Condor , 
Jan. 1933, p. 3) points out that with tho advance 
of civilisation and tho cultivation of tho prairios, the 
range of this curlew has boon pushed westwards, so 
that the numbers now seen on tho marshes and flats 
of Groat Salt Lake represent rather a concentration 
in a restricted range than an increase in the number 
of birds. Actually thore ih a notable decrease in 
numbers. Kven whore cultivation is made impossible 
by the high alkalinity of the soil and poor drainage, 
nesting is disturbed by the increase of grazing stock 
of cattle and sheep. The latter ospooially dostroy 
nests by trampling, so that the curlews aro driven 
to less accessible and less suitable nesting torritory. 
The area now occupied by tho long-billed curlew is 
a limited portion of tho Great Basin, but further 
restriction appears to be inevitable in view of the 
attempts to drain alkaline sloughs and the extension 
of sheep ranging. 

Nephridia of Amphioxm. Prof. K. tS. Goodrich (Quart. 
J. Micro. Sci ., 75, pt. 4, Feb. 1933) gives a new 
figuro of tho nephridia of Branchiostoma (Amphioxus) 
which shows that the number of blind branches bear¬ 
ing solonocytes is considerable and that tho anterior 
canal attached to the primary gill-bar may be more 
than 0-3 mm. long. The paired nephridia of tho allied 
genus Asymmeiron ( A . lucayanum ), which wore 
studied at the Biological Station, Bermuda, aro built 
on tho same plan as those of Branch loutoma but aro 
smaller and simpler. From the pore, which opens 
into the atrium near tho top of the secondary bar, 
the canal runs dorsally and expands into a triangular 
sac from the dorsal edge and outer surface of which 
the solonocytes ohiofly arise. The solenocytos are 
rather larger than those of Branchiostoma. and tho 
« tube of each, down which works a long flagellum, 
may reach a length of about 0-04 mm. The pairod 
nephridia are retroperitoneal but the coelom io 
epithelium is interrupted and doos not cover tho 
solonoeyte field so that coolomic fluid bathes tho 
solonocyto tubes. The blood supply of the nephridium 
seems to be much less developed than in Branchio¬ 
stoma and the conspicuous network of blood-capillarios 
described in tho latter by Boveri is represented by 
only a few slender vessels in Asymtnetron. In 
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Asymmetron aa in Branchiostoma, Hatschek’s unpaired 
nephridium is present, extends along the lateral wall 
of the left dorsal aorta and opens posteriorly and 
dorsally into the pharynx by a small pore just 
behind the velum. This nephridium reaches 
forwards slightly beyond Hatschck’s pit and in 
the adult is nearly 2 mm. long. Along the course 
of the slender main canal are small dorsal and 
ventral solenoeyte chambers into which penetrate 
branches of solenocytes from diverticula of the 
canal. 

Late-Blight of Tomatoes. The fungus Phytophthora 
infestans is well-known in Great Britain for the 
damage it causes to the potato crop. In many parts 
of the Uni tod States it is also a sorious menace to the 
extensive fields of tomatoes. Circular No. 169 of the 
United States Department of Agriculture (“Tomato 
I^ate-Blight Hot, a Serious Transit anti Market 
Disease” by G. B. Ramsey and Alice A. Bailey, 
10 pp.) describes the disease in detail. The symptoms 
are superficially like those of potato blight. Leaves 
are blackened and hang down from the sterns, which 
in turn fall over. Wot seasons induce the abundant 
production of mycelium over the surface of affected 
parts. Fruits arc also attacked, with the formation 
of watory brown places which may gradually extend 
ail through the tomato. The fungus is capable of 
developing very quickly amongst fruit packed for 
transit, and large Ioshch have boon recorded at this 
time, though very little sproad occurs from one fruit 
to another. Various treatments of freshly-picked 
fruit, with water and with weak formaldehyde solu¬ 
tion have failod to arrest development of the 
rot during transit, but spraying with Bordeaux 
rnixturo is a preventative when applied to the growing 
plants. 

Differentiated Sills in Skye. The lower members of 
the great group of basic sills intrusive into the 
Jurassic strata of the coast of Northern Trottemish 
(Skyo) form the subject of an investigation by Dr. F. 
Walker (Trans. Roy. Soc. JEJdin ., 57, No. 7, 1933). 
Ophitic olivino-dolerito is the most widespread type 
of rock, but there is a noteworthy development of 
picritc in the thicker sills. Gravitational settling of 
olivine crystals can be clearly demonstrated in the 
well-known sill that forms the Kilt rock, and the 
process is thought to have occurrod in other sills. In 
some examples, instead of a comparatively thin 
layer rich in olivine near tho base, picrite occurs as 
the most abundant rock with relatively thin olivine - 
dolorite margins. It is shown that the lower members 
of the visible suite of sills contain considerable 
amounts of ultrabaaic rock, and it is argued that 
differentiation must have been drastic in the feeding 
reservoirs, producing great accumulations of peri- 
dotite of which tho Trottemish sills reveal samples. 
The recent suggestion that the non-porphyritic 
central magma tyj>c represents the parental magma 
of tho Tertiary igneous rocks of this province is 
discussed. It is pointed out that it would seem to 
imply tho production of a great preponderance of 
qu&rtzose types over basic rocks of plateau magma 
type. Such preponderance is not indicated by the 
existing field evidence, which is thus at variance with 
the suggestion. 

Soundings in the Scotia Sea. The waters of the 
Southern Ocean between Drake Strait and the South 


Sandwich Islands, west and east, and between the 
Falklands and South Georgia on the north and the 
South Shetlands and the South Orkneys on the south, 
are now known as the Scotia Sea in honour of the 
work of Bruce’s expedition in the Scotia in that area. 
They would appear to bo surrounded, except on the 
west, by a great hairpin ridge, partially submerged, 
which was originally known as the South Antillean 
Arc but is now called the Scotia Arc. Many thousands 
of soundings taken in this region by Discovery II 
and associated ships are recorded on charts published 
in “Discovery Reports”, vol. 6. “Report on Sound¬ 
ings taken during the Discovery Investigations 
1926-1932”. By H. F. P. Herdman (Cambridge 
University Press, 15*.). Most of the soundings were 
taken by tho echo methods, which admitted of soried 
rows of soundings whex*e formerly the scattered 
observations of Scotia and Antarctic were almost the 
only data. Mr. Herdman discusses the probability 
of the Scotia Arc being a line of folding and 
shows that the weight of evidence, both ocean¬ 
ographical and geological, is in favour of a structural 
connexion between South America and Graham 
Land. Folded large-scale charts are provided in a 
separate case and coloured bathymetrical charts, 
which show earlier soundings also, are bound into 
the report. 

Isotopes of the Radio Elements. The Physical Review 
for January 1 contains several papers describing 
applications of tho Allison magneto-optical method 
to finding metallic isotopes. This method consists 
in observing the Faraday magneto-optical rotation 
produced by solutions of the metallic salts and 
measuring the lag between the application of the 
field and the appearance of the optical effect. The 
light from a spark is polarised and passed through 
cells over which are wound magnetising coils fed 
with high-frequency curronts from the spark circuits. 
One of the colls contains the solution under investiga¬ 
tion, and the other contains a comparison liquid. 
The coils produce opposite rotations and tho occur¬ 
rence of a characteristic time of lag is detected by 
a minimum in tho light intensity as the optical path 
between the cells is changed. Even with very dilute 
solutions, it is claimed that the presence of molecules 
of a particular isotopic variety makes itself evident 
by the occurrence of a characteristic lag. In the 
papers under notice, the mothod is applied to lead 
(sixteen isotopes), bismuth (fourteen isotopes), radium 
(four isotopes), uranium, thorium and thallium (eight 
isotopes each). The abundance of the isotopes in 
the specimens was estimated from the minimum 
concentrations in which the characteristic lags could 
be observed. On the basis of the isotopic constitu¬ 
tions found for these elements, Edna R. Bishop 
constructs a table of the radioactive elements and 
their relations which is m good accord with the 
known facts of radioactivity. 

Philips Sodium Lamp. A notable improvement in 
the efficiency of certain sources of monochromatic 
radiations has resulted from the recent development 
of the hot-cathode discharge tube. An interesting 
example of the new type of source is the Philips 
sodium lamp, a specimen of which has been sub¬ 
mitted to us by Philips Industrial, 145 Charing Cross 
Road, London, W.C.2. The lamp consists of a small 
gloss envelope containing a coiled filament, which 
constitutes the cathode, two other ring-shaped 
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electrodes, and small quantities of inert gas and 
sodium. The lamp operates from a.c. mains, of 
voltages from 215 to 230, in association with a rectifier 
which provides heating current for the filament and 
the requisite low voltage for the glow discharge. 
The visible spoctrum of the lamp immediately after 
starting is duo chiefly to the inert, gas, but the heat 
generated by the discharge vaporises some of the 
sodium, and the spectrum of* sodium gradually 
supersedes that of the gas. Maximum brilliancy is 
attained within 10-15 minutes after starting the 
lamp, and the spectrum then consists entirely of 
sodium linos, the yellow D lines being by far the most 
intense. The other lines, situated in red, green and 
blue regions, can be removed, or reduced to very 
low intensity, by using a yellow gelatine filtor or a 
potassium bichromate coll. The brightest portion of 
the source consists of a central cylinder about 2 5 cm. 
long and 2 5 cm. in diameter. A Dewar flask and a 
polished metal radiation shield are provided with the 
lamp for maintaining it at the appropriate operating 
temperature. The lamp is simple to operate, provides 
a highly intense anti steady source of the D linos, 
and has many obvious laboratory applications, 
particularly in colorimetry, polarimetry and refraeto- 
metry. 

Detection of Traces of Carbon Monoxide in Air. The 
extremely poisonous character of carbon monoxide 
and its prosonco in the exhaust gases of motor-car ; 


engines render the easy detection of traces of this 
compound a necessity oT modern life. The lowest 
concentration of carbon monoxide in air which will 
produce fatal results when, breathed is said to be 
not greater than 0 • 1 per cent and has been computed 
by Hempel to bo about 0 05 per cent. In the 
Chemiker-Zeilung of February 25, i)r. W. Ackormann 
of Breslau describes the results of comparative testa 
made with the two reagents which have hitherto 
been regarded as being most sensitive to carbon 
monoxide, namely, diluted ox-blood and pallodous 
chloride. Haemoglobin is said to absorb carbon 
monoxide about 130 times ns readily as oxygen, but 
differentiation between the absorption spectra, in the 
two cases is only possible after the addition of a 
reducing agent (ammonium sulphide), when the 
characteristic bands disappear unless carbon 
monoxide has been absorbed. On the other hand, 
the gas reduces pallodous chloride very readily to the 
free metal and the colour and transparency of the 
reagent may be observed during the whole course of 
the experiment. Even when no deposit can be soon 
by the nakod eye, its presence can sometimes be 
revealed by filtering the solution. The results are 
very striking. By passing 1 litre of air containing 
varying small amounts of carbon monoxide through 
the reagents for one hour, it was possible to detect 
0 015 per cent of the gas by the palladous chloride 
1 method, os against 0 13 per cont by the haemoglobin 
i method. 


Astronomical Topics 


Geddes's Comet. This comet has now been observed 
for more than eight months, but is still a fairly easy 
objoct, and is likely to be followed for most of 1933, 
if not longer. Astronomiscfie Nachrichten, No. 5934, 
contains a fino series of observations extending from 
June to Dooember, made by J. Trotter at Cordoba 
Observatory (Argentine). 

The comet is now in north declination 10°, and 
is observable for most of the night. Since its orbit 
is probably hyperbolic, it is important to keep it 
under observation. It was observed by M. Beyer 
at Hamburg on March 1. It was an oval nebulosity 
2' in diameter, the combined light being of mag. 9 -7, 
and the nucleus of mag. 11*6. Aii ephemeris for 
the whole year is given in the Handbook of the 
British Astronomical Association for 1933 ; the error 
of the ephemeris does not exceed 2' or 3\ 

Variable Stars in the Globular Cluster M. 53 , It was the 
study of cluster-variables that led to the important 
law correlating period with absolute magnitude ; 
this law permitted determinations of distance to be 
made in the case of objects beyond the range of 
all previous methods. Herr E. Gross©, of the Berge- 
dorf Observatory, has made a study of the variables 
in Messier 53, in Coma Berenices {Aatr. Nach. f 5901), 
Light curves are given for thirty-four" variables. 
Most of these are of the characteristic cluster 
type, with rapid rise and slow decline, but a few 
of them conform more closely with regular sine 
curves. 

The distance of the cluster is determined as 19,500 
parsecs; Prof. Shapley had found 18,200 parsecs 
by rougher methods (diameter of cluster, total light, 
and magnitude of brightest stars). Grossed value 
places the cluster 3,700 parsecs from the galactic 


plane. Its diameter was roekoned from the angular 
distance of the outer variables from the centre, and 
found to bo 89 parsecs, about the same as Messier 3 
and Messier 5. It is estimated that 7 per cent of 
the stars in M.53 are variable ; in co Oentauri the 
percentage is 4, in M.3 it is 15. 

Minor Planets. The volume of “Klein© Planeten” 
for 1933, just published by the Berlin Kechen- 
Instit-ut, gives evidence of the zeal of many astron¬ 
omers both in discovering now planets and in keeping 
the known ones sufficiently observed. The planets 
with permanent numbers now extend to 1,223, 
having increased by 40 during tho year. Each 
year a list is given of planets for which observations 
are specially desired. 35 of the objects thus listed 
last year have been re-observed. Orbit elements are 
given for all the numbered planets. Dr. Witt gives 
a revised orbit of 433 Eros, which he discovered in 
1898 ; the new elements, for 1925, Jan. 1 0 U. T. 
are : M 204 -500°, co 177-945°, D 303 -710°, i 10-830°, 
O 12-879°, n 2,015 -258", a 1*4581. Tho interesting 
planet 944 Hidalgo, which travels out to Saturn’s 
orbit, has been out of sight for ten years; it may 
possibly bo seen by southern observers next Septem¬ 
ber, its magnitude being 15-4. 

The remarkable planet discovered by M. Delporte 
a year ago, which approaches the earth within 
ten million miles, has now the number 1,222, and 
the name Amor; an ephemeris is given for next 
October, but as its magnitude is 21, its recovery 
- can scarcely be expected. The tenth Trojan planet, 
1,208 Troilus, was in opposition on December 31, 
1932, in north declination 55°, magnitude 15-2. 
Eros is in opposition on June 27 in south declination 
30°, magnitude 11-L 
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The New Compressed Air Wind Tunnel at the National Physical Laboratory 


now compressed air tunnnl for aeronautical 
X research at the National Physical Laboratory, 
recently completed and now being brought into use, 
is the largest and most up-to-date of its kind, and 
the second one only in the world. A small tunnel on 
the same principle has boon working in the United 
States for several yearn, and the British one has 
incorporated in it many new features found desirable 
during the use of this earlier type. 

The theoretical basis of the new compressed air 
tunnel at the National Physical Laboratory iH to be 
found in Rayleigh’s law of dynamical similarity, upon 
which the validity of all model research in aero¬ 
dynamics rests. This law may be written 

R - pv*l*f(vllv) 

where li jh uny particular aerodynamic reaction, for 
example, the lift or the drag of a model aeroplane, 
v is the relative speed, p is the air density, l is a 
characteristic length of the model, v is tho coefficient 
of kinematic viscosity of the air, and /(W/v) repre¬ 
sents Home function of vljv which cannot bo deter¬ 
mined theoretically. The implication of this law in 
predicting full-scale characteristics from model tests 
is obvious. Thus if tho model is tested at atmospheric 
pressure and temperature, tins only way to be absolute¬ 
ly certain of predicting full-scale forces accurately is 
to test at the same value of the product vL 

A simpler approach to tests under these conditions, 
except in the matter of size, is seen in the very largo 
wind tunnel, having a jet measuring 00 ft. X 30 ft., 
recently erected in the United States. Testing on 
such a large scale is very convenient for some pur¬ 
poses, but for most branches of research it is pre¬ 
ferable to work with smaller models. In many cases 
the variation of the function /(H/v) with scale is not 
sorious, so that tests in an ordinary atmospheric 
pressure wind tunnel of moderate size give all the 
accuracy required. Ample justification for ignoring 
changes in /(W/v) between tunnel and fulbscalo haw 
now been provided by the agreement between full- 
scale Hying measurements and model results obtained 
in such tunnels. But in some instances, notably the 
maximum lift coefficients of aerofoils, there may be 
a pronounced ‘scale effect’, that is, change in /(vljv) 
with scale or speed. It is here that Rayleigh’s law 
provides a relatively simple solution, for the quantity 
v varies inversely as the pressure, so that- if the air 
is compressed to n atmospheres, the model scale by 
speed product can be reduced in the ratio 1/n without 
affecting the value of /(ri/v). This principle is made 
use of in the new compressed air tunnel, in which 
the air can bo compressed to 25 atmospheres. The 


maximum wind speed in the six-foot diameter jet 
is about HO miles per hour, so that tests at full 
pressure on a 1/10 scale model simulate precisely 
the conditions of the full-scale aircraft flying at 
150 miles per hour. 

Tho working section in which models are tested is 
6 ft. in diameter. The air flowing through this section 
returns through an annular space surrounding it, 
being circulated by a fan. This requires a diameter 
of 17 ft. fur the containing shell, which is made of 
steel nearly 2J in. thick. The shell was designed 
and made by Messrs. John Brown and Co. Ltd., of 
Sheffield, and consists of four rings, each rolled from 
a single ingot, and jointed together by circumferential 
straps fitting over slight flanges on the finds of tho 
rings. Tho four rings together form a cylinder 17 ft. 
in internal diameter ami 32 ft. long. Tho ends of 
this cylinder are each completed by two stool costings 
forming a hemisphere. At one end is a special 
labyrinth packing through which the fun shaft 
passes to the external driving motor, while the other 
end has a door for aceoss to the tunnel. The internal 
air passages forming the wind tunnel itself were 
designed at the National Physical Laboratory by 
tests on a small model, modifications being made 
until the uniformity of tho air flow was satisfactory. 
In the actual tunnel, the internal structure is built 
entirely in steel, light costings being used in the 
curved portions, and steel plates cm suitable framing 
in the straight parts. A honeycomb is introduced at 
the point of lowest air speed to straighten the flow, 
and is immediately followed by a rapid contracting 
jet just bofore the working section is reached. This 
results in very steady and uniform distribution of 
speed across the working section. The air is circu¬ 
lated by a metal airscrew or fan driven by a 400 h.p. 
motor. Air is compressed into the shell by throe 
400 h.p. compressors housed in an adjoining room, 
and capable of charging the shell to tho full pressure 
of 25 atmospheres in about ninety minutos. 

An observer cannot work inside the tunnel at this 
high pressure, and the readings of tho balances on 
which the models are suspended havo to be reoorded 
outside. This is done by an extremely interesting and 
unique electrical apparatus which can transmit the 
readings to any point as desired. Tho air forces to be 
measured are balanced by electromagnetic attrac¬ 
tions between coils of wire, tho current in which is 
controlled from outside. The current required for 
balance is measured and thus gives a direct indication 
of tho air force acting on tho model. Certain move¬ 
ments of the model are also made by electric motors 
controlled from outside tho tunnel. 


Selectivity and Radio Communication* 


I T has Jong been a comrnonplaco remark that one 
of the greatest problems in tho technique of 
radio communication is the avoidanco of the recep¬ 
tion of undesired signals. Improvement and develop¬ 
ments in methods of recoption have made it com¬ 
paratively easy to receive intelligible signals from 
almost any transmitting station under a variety of 

• K. M. Uolebrook : "A Theoretical and Experimental Investigation 
of High Selectivity Tone Corrected Receiving Circuit*", Radio 
Research, Social Report No. 12. (London: H.M. Stationery Office, 
1032.) U . 3d. net. 


conditions, but these methods increased rather than 
reduced the difficulties of eliminating interference due 
to signals emanating from stations other than the 
one from which it is desired to receive. For tele¬ 
graphic communication the difficulty has in the past 
been partially overcome by increasing the selectivity 
of the receiving circuits so far as stability would 
permit, but tho use of shorter wave-lengths and of 
directive aerial systems has also contributed to the 
solution. With the inception of broadcasting and 
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the rapid development of omitting stations in 
restricted geographical areas, the effects of radio 
interference have been brought homo to a much 
wider public. 

On a first inspection of the problem as applied to 
the reception of speech and music, as in telephony 
or broadcasting, it appeared that the relatively high 
selectivity of the telegraphic circuits could not bo 
utilised on account of the distortion which would 
arise from the loss of the liighor note frequencies in 
the audible range. Recent research has shown, how¬ 
ever, first, that the problems of the reduction of 
interference are the same in all branches of radio 
communication ; and secondly, that the correct 
application of existing knowledge on radio frequency 
circuit operation can bo of considerable assistance 
in reducing the interference experienced in any 
conditions of radio reception. 

On account of the importance of this subject, the 
Radio Research Board appointed a special committee, 
under tho chairmanship of Prof. E. V, Appleton, to 
report on tho properties of very highly selective radio 
receivers. On bohalf of this committee, Mr. F. M. 
CoJebrook carried out a theoretical and experimental 
investigation of tho subject, ami tho results of this 
work, together with the committee's considered 
conclusions on the problems involved, are contained 
in a report recently published by the Department of 
Scientific and Industrial Research. 

In the course of this investigation the general 
problem of the reception of modulated electrical 
oscillations in a circuit of known constants has been 
considered in a comprehensive manner. The research 
has been limited in the first place by the assumpt ion 
of quasi-stationary conditions, and it is realised that 
the results of imposing transient conditions will need 
further consideration. Moreover, the investigation 
was specially directed to studying the behaviour of 
a circuit of high selectivity, that is, a tunnel oscillatory 
circuit in which tho current amplitude falls very 
rapidly os the frequency of the inducing electro¬ 
motive force is displaced by comparatively small 
amounts from its resonant value. Tlin practical 
application of this work consists in the use of such 
a high selectivity circuit as part of the apparatus 
employed for receiving modulated radio signals in 
the presence of similar signals at neighbouring radio 
frequencies which it is not desired to receive. The 
distortion already referred to which results from the 
gradual amplitude reduction with increasing modula¬ 
tion frequency may be corrected for by using one or 


more audio-frequency stages in which the amplifica¬ 
tion obtained increases with the frequency in tho 
requisite manner. 

In tho case postulated, the desired signals may be 
assumed to consist of a carrier wave with associated 
side waves due to telephonic, telegraphic, or other 
modulation, and it is by the combination of the 
effects of these waves in the receiver in their correct 
phase relationships that reeeption takes place. 
Under the conditions stated above, the total inter¬ 
ference can be classified into two groups. The first 
includes all interference which would exist even in 
the absence of the carrier wave of the wanted trans¬ 
mission. A familiar example of this is the reproduction 
in a broadcasting receiver tuned to a certain station 
of the programme of another station transmitting 
cm a neighbouring frequency or wave-length. The 
second group comprises all interference which would 
disappear completely if the currier wave of the 
wanted transmission won' removed. The most 
important and familial* example of this type of inter¬ 
ference is the steady heterodyne beat note resulting 
from interference between the carrier waves of the 
wanted and unwan toil transmissions. 

The results of the investigations of this case show 
that, by the use of a highly selective receiving circuit 
in combination with a suitable tone-corrected audio¬ 
frequency amplifier, interference of the first type can 
be reduced to almost any desired extent within 
certain practical limits of circuit and transmission 
frequency stability. In the ease of interference of 
the second typo, however, the position is totally 
different, in that tho magnitude of this interference 
is independent of circuit selectivity, the relatives 
reduction of interference in the selective circuits being 
removed by the subsequent tone correction. On 
account of the presence of this second type of inter¬ 
ference, the frequency difference between the carrier 
waves of the wanted and unwanted transmissions must 
bo at least twice as great as the audio-frequency range 
it is required to cover in the modulation signals trans¬ 
mitted and received. The advantage to bo gained 
by the reduction of the first type of interference is 
considerable, and it is likely that the principles, now 
well established, will attract considerable attention in 
tho future of radio receiver design and practice. Tho 
principles apply equally to all classes of receiving 
apparatus, whether those are for broadcast reception, 
for telegraphic reception using Morse code signals, or 
for tho reception of those modulation signals which 
are employed in television and picture telegraphy. 


The Priestley and Pepys Commemorations 


W HEN Priestley on April S, 1794 left tho shores 
of England to seek an asylum in the United 
States, he could little have thought that nearly a 
century and a half later his name would be on every¬ 
body's lips and that men of light and learning would 
gather together in many places to pay tribute to his 
memory. After fleeing from Birmingham in 1701 in 
fear of his life, he had reached London only to find 
himself shunned by many of his fellow members of 
the Royal Society, and as the French Revolution, for 
which he had at first had much sympathy, reached' 
its climax, his position had become so unpleasant, if 
not hazardous, that he was driven to the conclusion 
that his removal would be of more service to the 
cause of truth than his longer stay in England. 


Thus it came about that just a month before 
France saw her greatest man of science fall beneath 
tho guillotine, England allowed one of her noblest 
sons to bocomo a voluntary exile. To-day, however, 
tho name of Priestley, like that of Lavoisier, is held 
in honour throughout tho world and the celebrations 
which have recently taken place in London and else¬ 
where have done much to atone for the neglect 
shown him in his later years. 

Of these celebrations the most important was that 
of March 15, when at Burlington House the president 
of the Royal Society, . Sir Frederick (lowland 
Hopkins, held a reception to commemorate both the 
bicentenary of the birth of Joseph Priestley and the 
tercentenary of the birth of Samuel Pepys. Needless 
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to say, tho rooms in which Sir Frederick received the 
guests were not the apartments known to Priestley, 
for when in 1773 at the hands of Sir John Pringle he 
received tho famous Copley modal, the Society was 
still housed in Crane Court, whence, seven yoars 
later, it removed to vSomerset House. But no doubt 
Priestley would liavo found much with which he had 
once been familiar, for when ho was admitted a 
fellow of the Society in 1766, the Society was more 
than a hundred years old. and among the exhibits 
open to the visitors on March 15 was the Charter 
Book signed by all fellows. 

The most interesting exhibits at the Royal Society's 
reception were those relating to Priestley himself, 
gathered together from many sources. Among these 
were to be soon a letter in French intimating to 
Priestley that he had been nominated for the National 
Convention, an honour he wisely and firmly de¬ 
clined ; tho diploma and seal given to him by the 
Empress Catherine IT of Russia and his Coploy medal, 
presented with such graciousness by Sir John Pringle, 
who remarked that the Society awarded it to him 
“as ft faithful and unfading testimony of their regard, 
and of tho just sense they have of your merit, and 
of the persevering industry with which you have 
promoted tho views, and thereby the honour of the 
Society”. The diploma, seal and medal were recently 
bequeathed to the Society by one of Priestley’s great- 
granddaughters and it was to a great-great-grand¬ 
daughter, Mrs. Belloc Lowndes, that the Society was 
indebted for the loan of some of the other exhibits, 
including the letter referred to. Most of Priestley's 
books, manuscripts and apparatus were destroyed in 
the fire at Birmingham in July 1791. Another 
exhibit of great intorest was a series of documents, 
hitherto unpublished, lent by Lord Lansdowne. 
Beside tho Priestley exhibition, there was also a 
small collection of documents recalling Pepys’s con¬ 
nexion with the Royal Society. During the evening 
Sir Harold Hartley gave an address on Priestley’s 
work. 

The Priestley bicentenary was also commemorated 
in the provinces and his association witli Lancashire, 
Yorkshire and Warwickshire was recalled by articles 
in the Manchester Guardian, tho Leeds Mercury and 
tho Birmingham Mail . His connexion with Leeds 
was a very close one, for he was bom at Fieldhead, 
close to the city, ho attended Batley Grammar School, 
and in 1707 became tho minister of Mill Hill Unitarian 
Chapel. On March li, therefore, the Old Boys' 
Association of Batley Grammar School had a Priestley 
commemoration dinner at the Hotel MetropoJe, 1-eeds, 
and on the following day a spocial service was held 
in Mill Hill Chapel, which was attended by the Lord 
Mayor of Leeds, Alderman R. H, Blackburn, and 
members of the Leeds Philosophical Society. During 
the course of his sermon, the Rev. W. L. Schroeder, 
referring to Priestloy's statue in the city square, 
said it was symbolic of Priestley's endeavour 
•to bring the light of truth within the reach of 
all; adding that though most people thought of 
Priestley as a man of science, it was more important 
that ho was a minister, all of whose activities were 
devoted to the glory of God and the happiness of 
mankind. 

The Chemical Society will commemorate tho 
Priestley bicentenary by a special meeting in its rooms 
at Burlington House, London, W.l, on April 6 at 8 
p.m., when papers will be read by Prof. A. N. 
Meldrum, Sir Philip Hartog and Sir Harold 
Hartley. 


University and Educational Intelligence 

Cambridge. —Mr. W. J. Courtauld has provided 
tho sum of £6,000 for tho repair of glasshouses in the 
Botanic Garden. 

Sir Charles S. Sherrington will deliver the Rede 
lecture at 5 p.m. on May 24. The subject will be 
“Mechanism and the Brain". 

Prof. B, L. Van der Waerden will deliver the 
Rouse Ball foundation lecture on April 24 at noon. 
The subject will be “The Aims of Modern Algebra". 

It has boon recommended that Dr. U. R. Evans 
bo appointed assistant director of research in metal¬ 
lurgy for the period during.which ho holds the Royal 
Society Armourers and Braziers* resoarch fellowship 
in metallurgy ; and that the post of assistant in 
experimental research in crystallography bo estab¬ 
lished in the Department of Mineralogy and Petrology 
for F. 1. G. Rawlins, of Trinity College. 

C. C. Hurst, of Trinity College, and A. F. Halli- 
mond, of Pembroke College, have been approved for 
the degree of Sc.D, 

Wales. —The Council has accepted with regret tho 
resignation of Dr. S. Dickinson, assistant lecturer in 
botany at the University College of South Wales and 
Monmouthshire, Cardiff, on his appointment as 
research assistant in mycology in the Department of 
Agriculture in tho University of Cambridge. 


With tho twenty-first volume, recently published, 
the series of “Methods and Problems of Medical 
Education" issued by the Rockefeller Foundation 
of New York is for tho time being brought to a close. 
This series was begun in 1924 and has comprised 
volumes of articles devoted to descriptions of teaching 
facilities and methods in the field of medical education. 
Tho present volume deals with nursing education and 
sohools of nursing, and several institutions in the 
United States and Canada, Peiping and Bangkok, 
are described and illustrated. Articles on nursing 
education in England, Denmark, Finland, France and 
Hungary are also included. 

Bilingualism and the employment as a medium 
of instruction and examination of a language other 
than the mother tongue of the student give rise to 
problems of educational administration in many parts 
of the British Empire and especially in India. Some 
of these problems are dealt with in a report recently 
published by the Government of India, Central 
Publications Branch, Calcutta (pp. 48, price As. 10 
or ltf.) on the use of the mother-tongue in the 
matriculation examination of the University of 
Bombay. It appears that since 1925, matriculation 
candidates have been permitted to write either in 
English or in their mother-tongues their answers in 
history and in Indian classical languages, and the 
proportion of candidates who have availed them¬ 
selves of this option to write their history answers 
in their mother-tongue has steadily increased from 
one fifth in 1920 to two thirds in 1931, although 
more than half of the students in the high schools 
in the Presidency are receiving instruction in English. 
An analysis of matriculation results goes to show 
that those who answered the history papers in their 
mother tongue as a rule gained higher modes than 
the others but did badly in English. 
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Calendar of Nature Topics 

The 'Borrowed Days'. The Blackthorn Winter 

March 29-31.—The last three days of March are 
said to be marked by unusually fierce winds, sleet, 
snow and frost. The legend, widely spread in various 
forms* is that March borrowed them from April to 
extend his sway. In a Spanish version quoted by 
Inwards, a shepherd promised March a lamb if he 
would temper his winds, but after gaining his point 
refused to pay over the lamb ; in rovenge Marcia 
borrowed three days from April, in which fiercer 
winds than ever blew. The ‘blackthorn winter* 
comes about the same time ; it is said that there 
are generally some warm days at the end of March 
or beginning of April which bring the blackthorn 
into bloom, after which comes a cold period callod 
the ‘blackthorn winter’. 

Depiction of Nutrient Salts in the Sea 

In Nature of February 25 reference was made in 
this Calendar to the amiual spring outburst of 
planktonic diatoms in the sea. The growing plants 
consume nutrient salts—phosphates, nitrogen com¬ 
pounds, silicate, and carbon dioxide—and their 
removal from solution in the water as the plants 
increase in abundance may be surprisingly rapid. 
In 1931, between March 23 and April 22,81 per cent 
of the nitrate and 70 per cent of the silicate was 
removed from the sea in the vicinity of Plymouth. 
Indeed, chemical analysis of the sea-water affords 
the readiest means of following the diatom outburst. 
The annual production of phytoplankton in the 
whole of the English Channel has been calculated to be 
at least 115 million metric tons, of which the greater 
part ia formed in a few weeks in the spring. In the 
Barents Sea the outburst occurs about a month later 
than in the English Channel. In low latitudes, sun¬ 
light ia always sufficient to permit of plant growth 
and nutrient salts do not therefore accumulate 
sufficiently for a big spring outburst to take place. 
Where, however, upwelling currents bring nutrient 
salts from the rich reserves in the ocean depths— 
as off Cape Verde and along the coast of California— 
a rich plankton may flourish at other seasons. 

Spring Outburst of Spawning in Moilusca 

Although a few common British gastropods spawn 
in autumn and winter— notably Patella , Littorina 
liUorea , Buccinum, Purpura , Trivia arctica, and certain 
of the Rissoidee, by far the larger number breed in 
spring and summer. In March the marine plankton 
quite suddenly becomes full of all kinds of gastropod 
veligers, and eggs are laid in any suitable place. 
Some time during this month we should find the 
eggs of Littorina obtusata and Lacuna vincta laid on 
the seaweeds between tide marks, and just below 
low water the egg capsules of Naatariu* on weeds and 
Bryofcoa, and of turrids on anything available. The 
nests of LameUaria and of Trivia monacha in com¬ 
pound ascidians on the shore arc also to be found 
about this time. In March, too, Aporrhais pw- 
pelicani begins to lay its eggs singly in the sandy 
mud of the sea floor. These are only a few instances 
of the general rush of molluscs to begin breeding in 
this month. Many of them continue to lay all through 
the spring and summer as well. 

In the plankton, an inshore haul in March is usually 
fall of the firee-swimming l&rvro of Nasmrius, Ristou, 


and Lacuna, The beautiful little Eohinospira larva 
of Lamellaria and Trivia with their accessory shells 
also abound. All these food upon the microscopic 
plants and animals to be found at this time in the 
surface layers of the sea, especially diatoms. There 
can be no doubt, in fact, that larval molluscs devour 
a very large part of the annual spring crop of diatoms 
in our waters. 

“The Sea-Blue Bird of March” 

Although the kingfisher is traditionally associated 
with the Halcyon Days, the seven days before and 
after the winter solstice, a more natural association 
is with the present month. It is now that it is 
specially noticeable by the river, partly becauso 
March sunshine picks out its brilliance against sombre 
backgrounds, partly because its movements are still 
unobscured by foliage, and mainly because the mated 
birds are busy hunting for nesting sites. It was on 
March 19 that Mr. R. B. Riviere first noticed the 
digging of the nest-tunnel of the pair, the habits of 
which he has recently described (British Birds, Feb. 
1933, p. 262). The tunnel was completed on March 21, 
both birds apparently sharing in the excavation, but 
it was then neglected until March 27, and was finally 
deserted for an old nesting hole nearby. Egg-laying 
began on April 27 ; the parents, sharing incubation, 
began to sit on May 3 or 4, and on May 23 the hen 
carried the first food to the nest for the young. The 
period of inoubation therefore occupied about 20 
days, and the development of the young, from hatch¬ 
ing to flying, 27 days. It was noted that as the young 
grew they were fed upon larger and larger fish, and 
those were invariably presented to them head first, 
the position in which the adults themselves always 
swallowed their proy. Surely Shelley must have been 
taking full advantage of the poet’s handicap when he 
described how “I saw two azure halcyons . . . 
thinning one bright bunch of amber berries.” 

Opening of the Nesting Season 

Each season one species of bird or another, 
generally the starling, hot iso-sparrow or wood-pigeon, 
endeavours to break tho record of oarly nesting, but 
generally speaking, March may be said to mark the 
opening of the nesting season in Britain. Before the 
end of the month it might b© possible to find the 
nests of about twenty-six different spocios, and 
thereafter with tho influx of summer migrants the 
numbers steadily rise, so that almost a hundred kinds 
of nests may be found in April. In the latter half of 
May, nesting activity reaches its climax, and although 
June also is a favoured month, the numbers begin 
to show a decline which progresses rapidly through 
July and brings the normal nesting season to an end 
in August, when a persistent group of perhaps soven 
or eight species carry on the lost of their series of 
clutches, 

Distribution of Manure 

At least one and a quarter million tons of chemical 
manures are used in Great Britain every year, and 
by far the greater part of this is applied between 
mid March and mid May. Tho actual method of 
distribution is a matter of some importance, for 
uneven spreading may involve the crop in local 
starvation or poisoning as the case may be. More¬ 
over, these irregularities when once established are 
not readily rectified. Much thought has been 
given to the construction of manure drills, and 
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comprehensive tests have been conducted from time 
to time to test the various machines in respect of 
uniformity of distribution over the surface of the 
ground. In practice, the drill is usually followed by 
some cultivating implement the fi me lion of which is 
to mix the fertiliser with the soil ho that depth dis¬ 
tribution os well as surface distribution is in question. 

Until recently, the degree of mixing attained by 
the various classes of implements was only a matter 
of conjecture, but an ingenious method has now been 
devised in Germany to render the particles of manure 
in the soil directly visible, thus enabling depth dis¬ 
tribution studies to be undertaken in soil samples 
carefully removed from the field. The fertiliser is 
treated with anthracene before sowing, and after 
distribution and cultivation the samples are examined 
in ultra-violet light. By this means it has 
boon found that the newer rotary cultivation 
givos a more uniform distribution than either the 
surface working implements or the plough. The 
extent to which these differences of location of the 
fertiliser affect the crop has not yet been extensively 
investigated, although on general grounds thorough 
incorporation would seem to be desirable, particularly 
with relatively insoluble manures. 


Societies and Academies 

London 

Royal Society, March 9. J. H. Awbery and K. 
Griffiths : The heats of combustion of carbon 
monoxide in oxygon and of nitrous oxide in carbon 
monoxide at constant pressure. The heat of com¬ 
bustion of carbon monoxide in oxygen is 282,730 
joules per mole at 20 fJ C .. correct to within 3 parts 
in 1,000. Tho heat of reaction when nitrous oxide 
burns in carbon monoxide is 364,340 joules per mole, 
correct to 2 or 3 parts in 1,000. From these two 
results, the heat of formation of nitrogen dioxide at 
constant atmospheric pressure and at a temperature 
of 20° C\ is found to he 81,610 joules, that is, 19 -50 
cal.j, 1 ' per mole. This quantity is determined ns the 
difference between two bouts of combustion, which 
were carried out with the Hume apparatus used in 
the same manner for both sets of experiments. 
R. W. Kenning and F. T. Cotton : A bomb calori¬ 
meter determination of tin heats of formation of 
nitrous oxide and carbon dioxide. By means 
of a bomb calorimeter the heats of reaction 
of oxygen and nitrous oxide in carbon monoxide 
and hydrogen respectively wore measured. Thus, 
by difference, two values wore obtained for tho 
heat of formation of nitrous oxide. A value for 
the heat, of formation of carbon dioxide from carbon 
monoxide and oxygen was also obtained. Since 
the combustion of oxygen in hydrogen formed the 
calibration process, all the values given are based 
on the acceptance of 68,320 gm. cah 1B " os the heat of 
formation of water (liquid) at constant pressure and 
at 25° C\ On this basis, the heats of formation of 
nitrous oxide and carbon dioxide at a constant 
pressure of 1 atmosphere and a t 20 rj 0. were found 
to bfv~19-74 ± 0 07 kcal. 1B s or 82,600 ± 290 
international joules, and 07-65 s ± 0 03 B koal. 16 f , or 
283,090 ± 150 international joules respectively, A. H. 
Hughes and E. K. Ridkal : On the rate of oxidation 
of monolayers of unsaturated fatty acids. The 
method of surface potentials has been employed to 
study chemical reactions occurring in a unimoleoular 


film ; the reactions examined being the oxidation 
by acidified potassium permanganate of long chain 
unsaturated aliphatic acids such as oleic acid. The 
roaotion velocity depends on the accessibility of the 
double bond to the oxidising agent, and decreases 
markedly on compression of the film. Reaction 
velocity lias boon studied as influenced by the position 
of the double bond in relation to the polar carboxyl 
hoadgroup. Autoxidation in a unimoleoular film has 
been observed for the elaeostearic acids, and the effect 
of hydroquinone as an antioxygen to this reaction 
has been examined. 

Edinburgh 

Royal Society, Feb. 6. F. A. E. (’hew : A case 
of non-disjunction in the fowl. An exceptional gold 
cock, ex Light Sussex x Rhode Island Red, when 
mated to Light Sussex females produced 66 silver 
males, 2 silver females, 48 gold females and 1 gold 
male. Cytologioal examination dotocted trisomic 
diploid silver males amongst the progeny. The 
number of the small autosomes is variable, and the 
small Y could not bo distinguished from these. It 
wavS not possible, therefore, to identify any other 
cytologieally exceptional types. The genotical and 
cytological evidence warrants the conclusion that 
this exceptional cock is an instance of secondary 
non-disjunction of tho box -chromosomes. A. 0. 
Stephen : Studies on tho Scottish marine fauna— 
the natural faunistic divisions of tho North Soa as 
shown by the quantitative distribution of the 
Mollusca. By the changes in tho density and identity 
of the dominant species of molluscs, especially 
lamollibroncliH, the North Sea within the 100 fathom 
line may be divided into four zones : (a) littoral 

zono extending to about 2 fathoms ; (b) coastal 

zone extending to about 20 fathoms in Scottish 
waters but covering the southern North Sea with 
the 30 fathom line which lies to the north of the 
Dogger Bank ; (e) offshore zone covering much of 
tho remaining area ; (d) Tliyasira and Foraininifera 
zone occupying a small area in the north-eastern 
North Sea near the Norwegian Deep. Communities 
are regarded as special cases of zoning. A. Crichton 
Mitchell : Diurnal incidence of disturbance in the 
terrestrial magnetic field. By using as a measure of 
activity, (Xrx 4- Try lG?r^)/l ,000, whore X , Y f Z 
are the force components and rx * etc., arc hourly 
ranges, it is shown from the records of Eskdolemuir 
Observatory for 1914- 26, that diurnal distributions 
of activity in the field can be represented os a mixture 
of two different types. One of these is due to ionisa¬ 
tion in an upper layer of the atmosphere, 213 km. 
high, and is produced by the action of ultra-violet 
light from the sun. It varies in its time of on-set 
with the varying time of sunrise at that height. 
The second is duo to ionisation in tho Heaviside 
layer, about 90 km. high, produced by corpuscular 
streams from the sun. It has a maximum at 10.30 
p.m. and does not alter in phase with the season 
of the year. The height of the upper ionised layer was 
found to have a seasonal variation of type very 
similar to that of tho amplitude in the second term 
of the harmonic serios representing the diurnal 
variation of pressure. Louis Herrman and Lancelot 
Hogben : Tho intellectual resemblance of twins. 
The intelligence-quotients of four hundred twin 
pairs have been determined. The separation of like 
sex pairs into identical and fraternal classes has been 
made with the assistance of Stocks’s finger-print 




March 25, 1933 


NATURE 


447 


diagnosis. The correlation coefficients corrected for 
attenuation by Spearman's formula were found to 
be: identical pairs, 0*86 ± 0 04; fraternal twins 
of like sex, 0*48 ± 0*08 ; fraternal twins of unlike 
sex, 0*53 i 0*06. The mean differences for fraternal 
and identical pairs are in the ratio 2 : 1 in accordance 
with previous observations by Holzinger and by 
Tallman. The contribution of genetic differences to 
the distribution of intelligence within the family is 
discussed. Sib correlations in this investigation were 
found to be significantly lower (0-37) than correlations 
for fraternal twins. Othor data also point to the 
significance of birth rank in determining differences of 
J.Q. (*H. Roller and Thelma Townson : Sperm¬ 
atogenesis in Drosophila obscura , Fallen. (1) The 
eytological basis of suppression of crossing-over. 
Homologous chromosomes associate in pairs during 
motttphase and anaphase of the spormntogonial 
division, and this association sometimes results in a 
fusion of their ends. They enter into prophase of the 
first, mointie division with their ends already as¬ 
sociated. The X and Y associate at one end. and 
this association persists through prophase of the 
first mointie division. 

Parts 

Academy of Sciences, Feb. 6 ( C.H ., 196, 377 447). 
The president announced the death of M. Mesnagor. 

.1. ('oktantin : Objections to the mycorrhizul 
theory. Discussion of objections raistxl to the author’s 
theory of the cause of resistance of sugar-cane to 
disease produced by altitude. Georges Dura no : 
The stability of rows of vortices. V. Laure : The 
combustion pressures in closed vessels of air-benzene 
mixtures. An account of experiments on the explosion 
pressures developed in a sphere and three cylinders 
of different ratios of height to diameter. For a fixed 
ratio of surface to volume the results differ according 
to the bomb employed : varying the ratio of surface j 
to volume by tho introduction of thin metal shoots 
is unsatisfactory since the results depend on the 
position of the sheets. V. Dolej&kk and Mute. K. 
Fil&akova : Tho M series of tantalum obtained by 
means of an ionic tube. Robert Fkrber : A purely 
photographies method for the orthogonal projection 
on a horizontal piano of topographical plans. R. 
I'jtJ&ic'A : Vibrational spectra and the structure 
of the molecules of methyl and ethyl alcohols. J 
Measurements of the infra-red spectra of the vapours. 

P. Le Roux : 8tudv of the pleochroisrn of Iceland 
spar in the infra-red spectrum. For the specimens 
of Iceland spar studied, in tho infra-rod region 
between 2*2 g and 4 *4 g, as soon as tho absorption 
becomes large, it is impossible to admit that 
it is independent of the direction of propagation 
of the light. Q. Majorana : The action of a 
periodic* light beam on metallic sheets. The con¬ 
clusions given in an earlier note on the same 
subject, while in part confirmed; require modification. 
Mmk. IrIene Curie and F. Joliot : The conditions 
of emission of neutrons by the action of «■ particles 
on tho light elements. The elements studied were 
beryllium, boron, lithium, aluminium and fluorine. 
The nuclei AI 17 and F u undergo two different modes 
of transmutation, one with the emission of protons, 
the othor with emission of neutrons. Such a case has 
not hitherto been observed, since for boron the 
neutron emission is attributed to B u and that of 
protons to B ld . R. Lespieau and Mm. B. Gredy : 
The study of some ot-ethylene oxides. A comparison 


of the Raman spectra for ethylene oxide and some of 
its derivatives. The characteristic frequency of the 
ethylene oxide nucleus is about 1 , 250 , which is 
common to all the spectra. A, Lalandk : The 
freezing points of binary mixtures of ethyl alcohol 
and ethyl ether. The curve showing the freezing 
point as a function of the composition has two 
branches : one corresponds to the separation of 
j Holid alcohol, the other probably to a separation of 
pure ether. No stable molecular complex is indicated. 
H. Mukaottb and G. Aunts : Tho laws of combustion 
of colloidal powders. A. Giiiaro and G. Chaudron : 
The dissociation of cubic ferric oxide. In micro - 
crystalline mixtures of artificial or natural oxides of 
iron, X-ray analysis is powerless to detect the presence 
of the cubic variety : the dissociation curves give 
more information. P. Demougin : Tho solubility of 
gun-cottons, G, Ritmeau : Optical antipodes and 
crystallisation velocities. The non-existence of 
racemic substances in the liquid state. Georges 
Fournier and Marcel Guillot : The relation 
between the absorption of (3 -rays by organic com¬ 
pounds and the molecular structure of the latter. 
The results of experiments described show that the 
deviation betweon the observed and calculated 
coefficients of absorption are in direct relation with 
the chemical constitution of the molecule, especially 
with the nature of the linkages between the atoms of 
carbon 13. Bogituh : The reduction and oxidation 
of the manganese silicates. Mllk. Catul^re : A 
fibrous sepiolite from Madagascar. Dinoa Samu- 
i AC as : The influence of the X-rays on tho formation 
of the crystalline germ. C. L. Alkxanian : The 
establishment of the map of anomalies of the vertical 
component of the earth's magnetic field in the plain 
of Alsace, M, Ohadefatjd ; The existence of an 
oriented infra-visible structure of the cytoplasm in 
Algai. A. Matoe : The physico-chemical hetero¬ 
geneity of plasts. Louis G allien : The histological 
transformations correlative with the sexual cycle in 
Dolystomum integerrimum. Mme. Franco the Bloch : 
Fecundation and maturation of the egg in Diogenes 
pugilator. Etienne Wolff : The topography of first 
rudimentsof tho liver, from the study of omphuloeephal- 
ous fowls. Maurice Leoamp : Transplantations of 
rudiments of the posterior limbs in Alytes obstetricans. 
Th. Kofman : The diffusion by the human skin of 
visible and ultra-violet radiations. A. Dognon : The 
action of monochromatic X-rays of varying wave¬ 
length on the egg of Ascaris . M. Mahcr*3 and R. 
Paris : The action of formol on umulsin and irivortin. 
H. Burgevin : Tins fixation of atmospheric nitrogon 
by the bacteria of the Logummoseai. A. J. Kluyvkr 
and J. C. Hoouerhkidk : The influence of oxygen on 
alcoholic fermentation. 

Cracow 

Polish Academy of Science and Letters, Nov. 7. O. 
Nikodym : Remarks on a note of N. Nikliborc con¬ 
cerning completely integrablc systems of total 
differential equations. S. Kaczmarz : The horneo- 
rnorphy of certain spaces. ft. Mazurkiewicz and 
Mlle. H. Hzmuszkowiozona : ftuitos of polynomials. 
S, Dobinski : The dielectric constant of liquid 
phosphorus. The data found show that liquid 
-phosphorus contains no dipoles. From a discontinuity 
in tho dielectric constant at 48 '6°C., it would appear 
that liquid phosphorus exists in the form of two 
distinct modifications. K. Dziewonski, W. Kahl, 
Mlle. W. Koozorowska and M. A. Wulffsohn : 
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Syntheses of 4 '4-diocenaphthylmothane, of 4*4-diaoe- 
naphthylketone and their oxidation derivatives. 
St. Kreutz : Tho vicinal faces of topaz. J. S, 
Ruszkowski : Studies on the evolutive cycle and 
on the structure of marine costodes. The evolutive 
cycle of Grillotia crinaceits. J. Walas : The plant 
associations of ‘Babia G6ra\ 

Dec. 5. St. Banach ; Lacunar series. J. Schbeier : 
The piano sections of non-convex surfaces. M. 
Jezkwski : Application of the resonance method 
to the determination of the dielectric oonstants of 
aqueous oloctrolytos. The method of resonance is 
liable to numerous errors. The author analyses those 
sources of error and shows how they can bo eliminated. 
K. Dziewonbki, Mllk. M. Domintkowna, L. 
Galuszkowna and Wl. Muz : Studies in tho fluoreno 
series. Syntheses of hydrocarbons and ketones 
derived from 2-benzylfluoreno and 2-bonzoylfluorene. 
Wl. Szafer : A case of anomalous anatomical 
structure of a pine (Finns sylvestris). F. Rogazinski 
and Z. Glowczynsri : Experimental rickets. Rickets 
and weakness of tho limbs in chicks. A. Moszynski : 
Description of a now species of oligochrefce, Fridericia 
Stephensoyii. 


Forthcoming Events 

Saturday, March 25 

Royal Institution, at 3.—Developments in Cinemato¬ 
graphy : A Display of Films, (2) Colour Filins. 

Monday, March 27 

British Science Guild, at 2.30.—Symposium on “The 
Utilization of Coal”. Speakers : Capt. B. Aoworth, 
S. Lacey, Roar-Admiral W. Scott Hill and A. C. Hardy. 

Royal Geographical Society, at 5.30.—The Mount 
Everest Film of 1922 (Climbing Sections) : also an 
early film on Borneo by Carl Lumholz. 

Tuesday, March 28 

Royal Aeronautical Society, at 0.30.—Annual General 
Meeting. 

Wednesday, March 29 

Chemical Society, at 5.30.—(Faraday Lecture at the 
Royal Institution, Albemarle Street, W.l).—Prof. P. 
Debye : “The Relations between Stereochomistry and 
Physics*’. 

Thursday, March 30 

Chemical Society, at 4.—Annual General Meeting. 
Presidential Address : “The Present Position and the 
Future of the Chemical Society’’. 

Friday, March 31 

Royal Astronomical Society, at 4.30.—Geophysical 
discussion on “Wave Patterns” to bo opened by Sir 
Gilbert Walker, followed by Dr. Rosenhead, Dr. 
Vaughan Cornish and Dr. Harold Jeffreys. 

Institution of Mechanical Engineers, at 7. —(Informal 
Mooting : Lantern Lecture.)—L, Ennis ; ‘‘The Sydney 
Harbour Bridge”. 

Royal Institution, at 9. —Sir Frederick Keeble ; "The 
Nitrogen Hunger of the World”. 

Saturday, April 1 

Royal Institution, at 3. —Developments in Cinemato¬ 
graphy : A Display of Filins, (3) Films in Relation to 
Aeronautical Research. 


Official Publications Received 

Great Britain and Ireland 

National Laboratory of Psychical Research. Bulletin 4: An 
Account of some Further Experiments with Audi Bchmrfdar; a 
Minute-by-Minute Record of 27 Stances. By Harry Price. Pp. 199 + 
23 platen, (London : National Laboratory of Psychical Research.) 
10*. net. 

The National Institute of Agricultural Botany. Thirteenth Report 
and Accounts, 1981-32. Pp. 20. (Cambridge.) 

Tho Economic Proceeding of tho Royal Dublin Society. Vol. 2, 
No. 31 : Grass Silage, By C. Boyle and J. J. Ryan. Pp. 516-628. 
(Dublin : Hodges, Figgis and Co. ; London : Williams and Norgate, 
Ltd.) 0d. 

Proceeding* of the Liverpool Geological Society, Session the Seventy- 
tlitrd, 1931-1932. Edited by D. A. Allan. Part. 1, Vol. 16. Pp. 
xli+61. (Liverpool.) 

Journal of tho Royal Statistical Society. Vol. 99, Part 1. Pp. vllH- 
182. (London ; Royal Statistical Society.) 7«. (W. 

Navy (Health). Statistical Report of the Health of the Navy for 
the Year 1931. Pp. 148. (London; H.M. Stationery Office.) 
2s. 0d. net. 

The Quarterly Journal of the Geological Society of London. Vol. 
80, Part 1, No. 363, February' 28th. Pp. 80. (London : Longmans, 
Green and Co., Ltd.) 7*. Od. 

Economic Advisory Council. Severn Barrage Committee Report, 
Pp. 28. (London : H.M. Stationery Office.) 9d.net. 


OTlIfiH CoUNTHUtS 

Annual Report of the Indian Central Cotton Committee, Bombay, 
for tho Year ending August 31,1932. Pp.11 + 139. (Bombay.) 2 rupees. 

Tho Indian Lao Research Institute. Bulletin No. 12 : Shellac 
Drying Oil Combinations. By Dr. R. W. Aldte. Pp. 4. (Nankum, 
Ranchi.) 1.8 rupees. 

Report of the Aeronautical Research Institute, Tdkyd Imperial 
University. No. 90 : On the Flow of Water through Tubes. By Daizo 
Nuklyama. Pp. 233-290+fl plates, 06 sen. No. 91 : A New Method 
of Thickness-Measurement of Metal Films. By Sin Tanaka. Pp. 291- 
306+plates 7-9. 25 sen. (Tflkyfi : Koselkai Publishing House.) 

Asiatic Society of Bengal. Annual Report for 1932. Pp. 34. 
(Caloutta : Asiatic Society of Bengal.) 

Department of Agriculture, Sierra Leone. Soil Survey of Sierra 
Leone. By Dr. F. J. Martiu and H. C. Doyue. Pp. 36. (NJala.) 

Koninklljk Nederlandsch Metcorologlsch lustltut. No. 104a : 
Ergebnlsse Aerologlscher Beobachtungcn. 20. 1031, Pp. lv+42. 
2.50 f. No. 108 : Selsmlsche Roglstrlerungeii In De Blit. 18, 1930. 
Pp. vil+66. 1.00 f. (Do Blit .) 

Bernice P. Bishop Museum. Bulletin 95 : Kepelino’e Traditions 
of Hawaii. Edited by Martiia Warren Beckwith. Pp. 206, Bulletin 
96 : Geology of Kua, Tonga. By J, Edward Hoffmolster ; Includes 
Petrography, by Harold L. Ailing : Foraminlfera, by G. Leslie Whipple. 
Pp. 03 +22 plates. Bulletin 97 : Sexually Mature Larval Heml- 
ratnphld© from the Hawaiian Islands. By Otto Schindler. Pp. 28 + 
10 plates. Pacific Entomological Survey, Publication 1: Marques*n 
Insects, 1. Pp. iv + 244. (Honolulu.) 

Union of South Africa : Fisheries and Marino Biological Survey. 
Reports Nos. 8 and 0 for the Period July 1929-December 1931. By 
Dr. Cecil von Bowie. Pp. 28 + 42+30 + 128+34 plates. (Pretoria: 
Government Printer.) 

Union of South AfVlea: Department of Agriculture. Science 
Bulletin No. 110 : Soli Fertility Problems In Natal, By C. O. Williams. 
(Chemistry Series No. 124.) Pp. 39. (Pretoria: Government 
Printer.) 3d. 

Jbero-Americana 4 : A Spanlsli-Mcxlcan peasant Community, 
Arandas in Jalisco, Mexico. By Paul S. Taylor. Pp. vi + 94 (8 plates). 
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The Severn Barrage Scheme* 

T HE long awaited report on tho practicability 
of the proposal for the establishment of a 
j great hydro-electric power generating installation 
near the mouth of the Severn, to be actuated by 
the tidal waters of the estuary in conjunction with 
an impounding dam, generally known as the 
Severn Barrage Scheme, has, at last, appeared. 
Interest in the matter may be expected to revive 
with the publication of the report and especially 
when the Cabinet pronounces its decision thereon, 
but much of the keen attention which was excited 
by the original promulgation of the project has 
died down during recent years. It was put forward 
in 1920 , in unusually glowing terms, by the 
Ministry of Transport, and advocated as a means 
of opening up a “vista little short of a revolution 
in the industrial life of the West and Midlands of 
England” and of bringing “within the reach of all 
j classes of the community the blessings of light, 
purity and power”. In political and labour circles, 
with an enthusiasm, which neglected, perhaps, to 
take into account the limitations and delays 
inherent in the realisation of constructional under¬ 
takings of great magnitude, it was hailed as a 
heaven-sent inspiration for the immediate absorp¬ 
tion of a large bulk of unemployed labour. These 
highly coloured expectations have given place to 
a more sober and reflective outlook. 

In the intervening period, the scheme has been 
receiving careful and painstaking investigation by 
a Committee of the Economic Advisory Council, 
of which Lieut.-Col. J. T. C. Moore-Brabazon, 
M.P., is chairman. The technical features of the 
project not unnaturally presented a number of 
complex problems, some of them of quite a novel 
character. It is claimed in the report that this 
is the first tidal power scheme of any magnitude 
to be investigated in any part of the world in 
which a solution of the problems has been indi¬ 
cated. No reliable judgment, therefore, could be 
I formed on the feasibility of the project, until the 
whole of the physical conditions and tho con¬ 
structional details had been examined from a 
strictly scientific and economic point of view. The 
results of the execution of the work were bound 
to be too far-reaching and drastic in their reper¬ 
cussions on a variety of important interests for it 
to be treated otherwise than with the most serious 
attention. The professional men associated with 
the deliberations and conclusions of the Committee 

* Economic Advisory Council. Severn Barrage Committee KoiMH-t. 
Pp. 28. (London : H.M. Stationery Offlco, 1083.) net. 
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were Sir John Snell, Sir Basil Mott, Sir H. P. 
Douglas, Prof, A. H. Gibson, and Mr. T. Shirley 
Hawkins : these names are a sufficient guarantee 
that this duty has been faithfully and consistently 
performed. Theoretical calculations have been 
supplemented by the operation of models and 
experimental apparatus of a very elaborate 
oharaoter in an endeavour to arrive at a true 
picture of the results. 

As the outcome of its labours, the Committee 
has issued a carefully considered verdict on the 
technical side of the undertaking. Following the 
lines of the interim report of 1929, the Committee 
finds that there are no insuperable difficulties, 
geological or otherwise, in the way of the con¬ 
struction of a barrage, and it indicates a suitable 
site for the structure at the English Stones, on a 
lino approximately parallel to the existing Severn 
Tunnel. It states, however, that a power station 
at the barrage, dependent entirely on tidal action, 
would not produce electrical energy at a cost 
which could compete economically with energy 
generated at selected coal-fired stations. On the 
other hand, with an auxiliary scheme of water 
storage, which the Committee has examined for a 
suggested site in the Wye Valley and finds to be 
quite practicable, it is considered possible to 
produce a supply of electrical energy, somewhat 
less, it is true, than that obtainable from the 
barrage alone, but still of considerable proportions 
and adequate to meet one thirteenth of the total 
likely requirements of the whole country in 1941 
(estimated at 21,000 million units) at a cost which 
would be only two-thirds of that due to generation 
at equivalent coal-fired stations. This would mean 
the substantial saving of between a million and a 
million and a quarter pounds per annum. 

The capital sum required for the realisation of 
this outstanding enterprise is of correspondingly 
colossal dimensions, remarkable even in theso 
days of Brobdingnagian finance. With auxiliary 
features—roads, railways and harbour facilities— 
it is estimated to run to over fifty millions sterling. 
Moreover, the scheme cannot be conjured into 
existence by the stroke of a magician's wand : it 
will take fifteen years of steady and persistent 
effort, during which it is estimated that the 
number of men employed on construction and 
manufacture will increase gradually from 2,000 in 
the first year to 12,000 in the tenth, thereafter 
rising rapidly to a maximum of 27,800 in the 
thirteenth year. The Committee does not antici¬ 
pate that the work could be commenced before 


1937, consequently no effective operation would 
be realised before 1942. In oases of all major 
engineering works, a great deal depends on the 
accuracy of the forecasts of time and outlay. In 
the present instance, the premises for these fore¬ 
casts are attended by rather greater uncertainty 
than usual, and it is of interest to note that the 
allowance for contingencies in the expenditure is 
12} per cent. Moreover, the rate of interest for 
loans has been calculated at 4 per cent, although 
the present market rate for Government guaranteed 
loans is about 3J per cent. The Committee wisely 
emphasises the risk of unforeseen difficulties and 
the danger that the estimates may prove 
inadequate. 

Not the least important consideration in the 
investigation, apart from the main object of the 
scheme—the generation of cheap supplies of 
electricity—has been the probable physical effect 
of the construction of a solid barrier across the 
Severn estuary and the consequent interference 
with the established regimen of the tidal region 
and the upland water discharge—an interference 
which may bring about changes affecting in greater 
or less degree the navigable approaches to the 
docks at Avonmouth and the port of Bristol in 
the seaward portion and the transportation con¬ 
ditions to and from the port of Gloucester above 
the barrage. This aspect of the matter has been 
carefully investigated by Prof. A. H. Gibson with 
the aid of a large scale tidal model in an extended 
series of experiments, from which it would appear 
“that a barrage would not injuriously affect 
navigation below the barrage", while, “even with¬ 
out dredging, a barrage would not seriously affect 
navigation above the barrage at any time of the 
tide, and would appreciably improve it at low 
water". How fax this pronouncement, founded as 
it is on relatively minute movements of silt-laden 
salt water in a model on a distorted scale, will go 
to alleviate or dispel the apprehensions entertained 
by the authorities of the ports of Bristol and 
Gloucester, it is difficult to say, but they will 
undoubtedly require to be convinced in no uncer¬ 
tain way that their important trade interests are 
not likely to be prejudicially affected by the 
proposed undertaking. A strong point in support 
of the general reliability of the model experiments 
is that they have satisfactorily reproduced the 
main conditions in the estuary at the present time 
after a period of operation representing seventy- 
eight years of past history. 

Another matter of public concern is the question 
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of floods, which, in the upper reaches of the Severn, | 
are often of a Berious character. Fears have been 
expressed that control of these visitations would 
be rendered more difficult by the existence of a 
barrage. The report states that, on the contrary, 
the model experiments show that a barrage would 
provide a means of reducing inundations in times 
of flood. Prof. Gibson's reports on the operation 
of the model do not accompany the Committee's 
Report; they will be awaited with interest for 
the additional light they will throw on the methods 
by which these important conclusions have been 
reached. 

Sanitation has not been overlooked, and it is 
satisfactory to have the assurance that the barrage 
would not seriously affeot the question of sewage 
disposal. With reference to the auxiliary features 
of the scheme (docks, roads, railways and other 
transport facilities), it is pointed out that, in 
combination with a supply of cheap electricity, 
they may lead to the establishment of new 
industrial centres, which, as potential sources of 
trade, offer the prospect of financial return on 
the outlay. 

The foregoing is a necessarily brief review of the 
principal conclusions arrived at by the Barrage 
Committee as a result of prolonged and praise¬ 
worthy researches. After pronouncing a favour¬ 
able opinion on the practicability of the scheme 
from a technical point of view which is sure to 
command general professional assent, the Com¬ 
mittee is careful with judicial impartiality to 
direct attention to other considerations of a non¬ 
technical character “such as the social, economic 
and industrial reactions of the scheme upon the 
district", which lay outside the terms of reference 
and therefore did not concern the Committee in 
drawing up its report. These considerations are 
admittedly of the highest importance and will 
have to be carefully taken into account before the 
country can commit itself to an outlay of the 
magnitude suggested. The prospect of a great 
augmentation of power at favourable rates of 
generation is undoubtedly attractive, especially to 
a community like our own, which is dependent on 
its industrial output for its livelihood and pros¬ 
perity, and faced nowadays with the fierce com¬ 
petition of other nationalities. None the less, it is 
essential to exercise due circumspection before the 
country embarks on an enterprise which, for good 
or evil, will leave a permanent impression on its 
surface and an indelible record in its history. 

B. C. 
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International Economics 

The Means to Prosperity. By John Maynard 
Keynes. Pp. 37. (London : Macmillan and Co., 
Ltd., 1933.) 1$. net. 

OTABLE in themselves, and doubly notable 
for their appearance in the Times , Mr. 
Keynes’s recent articles on “The Means to 
Prosperity" have now been rounded off by a 
short introduction and conclusion and repub¬ 
lished. Mr. Keynes’s thesis in essence is the 
familiar argument that schemes of capital develop¬ 
ment or, as he terms it, loan-expenditure, are the 
only available means for creating employment, 
stimulating demand, raising prices, and so extri¬ 
cating the world from the present depression. 
Since loan-expenditure by public and semi¬ 
public bodies for housing, transport and similar 
capital works normally absorbs a large proportion 
of the activity of the capital goods industries, 
and Bince private business will not enlarge its 
demand for capital goods until after prices and 
turnover have increased and profits have become 
reasonably assured, Mr. Keynes urges that the 
loan-expenditure which the present situation 
demands should be embarked on by Govern¬ 
ment, first through reversal of the contractionist 
policy which has prevailed for the past year and 
a half, and then through the launching of new 
schemes of needed development. 

Such schemes, Mr. Keynes argues, by reducing 
outlay on the dole and increasing the national 
income and therefore the yield of taxation, will 
benefit the Exchequer and stimulate industry 
generally. Since, however, no country by single- 
handed efforts can increase the volume of employ¬ 
ment sufficiently, and since contradictory policies 
in various countries would cancel the advantages 
of expansionist efforts, in order to bring about 
world recovery fresh loan-expenditure must be 
undertaken simultaneously in all important 
countries by international agreement. The 
difficulties and fears of central banks, and the 
shortage, outside France and the United States, 
of internationally acceptable means of payment, 
would however prevent the expansion of credit 
which must accompany reviving trade. In order 
to solve this problem, Mr. Keynes advocates the 
issue by an international authority of gold notes 
to a total of 5,000,000,000 dollars which, 
allocated to each country in appropriate pro¬ 
portions against corresponding gold bonds, would 
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give elbow-room for the growth of credit and the 
revival of activity. 

The framing of an agreed scheme along these 
lines Mr. Keynes regards as the chief task of the 
World Economic Conference and the only hope 
of trade revival ; and provided that such agree¬ 
ment can be reached, and that the essential 
subsidiary measures and steps are taken to end 
exchange restrictions, lower tariff barriers and 
generally encourage trade, Mr, Keynes would be 
prepared to see concurrently a qualified de facto 
return to a controlled gold standard. Mr. Keynes 
is always on the side of the angels, and once again 
he offers the inspiriting example of clear scientific 
thinking in a bemused world. Certain details of 
his argument—notably the probable cost of pro¬ 
viding employment for an unemployed man— 
may perhaps be questioned. The general soundness 
of his thesis commands wide assent alike in official 
and technical circles and amongst the general 
public ; and though before recovery can bo finally 
assured, there must be an international political 
settlement which will abate fear and restore 
confidence, a vigorous expansionist policy would 
itself contribute to a political settlement as well 
as hasten the revival which must come soon if 
industrial civilisation is not to crash finally and 
disintegrate. 

War and Post-War Explosives 

Explosives : their History , Manufacture , Properties 

and Tests. By Arthur Marshall. Second edition. 

Vol. 3. Pp. xiv 4-286. (London : J. and A. 

Churchill, 1932.) 4 2s. 

ARSHALL’S “Explosives” was first pub¬ 
lished in 1915 at a time when interest in 
the subject had been stimulated by the necessity 
for the production of service explosives on a scale 
unprecedented in the history of the world. 
Republished in a second edition in 1917, the 
addition of new matter, particularly on nitro- 
aromatic compounds, necessitated its expansion to 
two volumes. The treatment of the subjeot 
suffered from the unavoidable restrictions imposed 
by the necessity of maintaining secrecy concerning 
the composition, manufacture, and applications 
of many of those materials in use as service 
explosives, which precluded the publication of 
information obtained during the early years of the 
War. 

In the years immediately following the War, 


many publications relating to the production of 
explosives and to investigations of their properties 
were released from Government and other sources. 
Foremost among these are “Technical Records of 
Explosives Supply”, compiled by W. McNab, and 
a number of papers from the Research Depart¬ 
ment, Woolwich, under the tegis of Sir Robert 
Robertson. The same was true of Germany, 
France, and the United States, all publishing 
information hitherto withheld for military reasons. 

The new volume under review embodies a large 
proportion of this information, also the results of 
work carried out in the intervening years. It 
must be regarded as a supplementary volume to 
the first two, and not as complete in itself. The 
subject matter is arranged in twelve parts and 
two appendixes corresponding to those in the 
first two volumes, the paragraphs having marginal 
references to the relevant pages in that edition. 

The whole work forms a valuable summary of 
the manufacture and properties of explosives, and 
has been kept within due bounds by the omission 
of information concerning those raw materials of 
the industry, details of which arc to be found in 
other works of reference. It is suggested that the 
three volumes could with advantage bo combined 
in a single volume printed on a thinner and tougher 
paper, the supplementary paragraphs being 
inserted in their appropriate places. Possibly the 
author and publisher will consider this when a 
new edition becomes necessary. 

The first two parts of the new volume deal with 
the early development of shell and black powder, 
the latter formerly of prime importance as a 
service explosive, but now of minor application, its 
place? having been taken by the modem smokeless 
propellants and high explosives. In the industrial 
field, it still survives in various forms as a blasting 
explosive for use in quarrying and mining opera¬ 
tions. It is interesting to note that picric acid in 
the form of its potassium salt was first prepared 
by Glauber early in the seventeenth century, but 
the application of the acid to military purposes 
was delayed until late in the nineteenth century, 
when it was adopted in the British service as a 
high explosive shell-filling under the name of 
‘lyddite’. 

Parts 3-7 are concerned with the chemistry and 
manufacture of modem types of explosive and of 
their raw materials, based for the most part on the 
nitric esters of cellulose and glycerine, and on 
aromatic nitro-com pounds. The manufacture of 
the acids necessary for the nitration processes has 
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xmdergohe great development since 1914 ; in Great 
Britain a rapid expansion took place in the pro¬ 
duction of ‘oleum’ by the various modifications 
of the contact process, and in the manufacture of 
nitric aoid by the traditional method using Chile 
saltpetre as raw material. In Germany the supplies 
of sulphur, pyrites, and Chile saltpetre were 
restricted, and intensive development of alterna¬ 
tive raw materials and processes was effected ; 
large quantities of sulphuric acid were made by 
the decomposition of sulphates such as gypsum 
and kieserite ; nitric acid was produced by the 
oxidation of ammonia synthesised by the Haber 
and cyanamido processes. Only in post-War years 
were synthetic methods of production developed 
in Great Britain at Billingham. For the concentra¬ 
tion of weak sulphuric acid, a product of nitration 
operations, the Gaillard tower proved to be the 
most efficient type of plant for handling large and 
continuous tonnage, but for the intermittent and 
smaller demands of normal production, the Kessler 
concentrator still holds its own. 

The chemistry of cellulose has undergone con¬ 
siderable revision in the light of X-ray spectro- 
graphy, and of the work of Haworth and others 
The supply of cotton cellulose for the manufacture 
of ‘nitro-cotton’ presented no insuperable problem 
to the Allies during the War, but in the case of 
the Central Powers early recourse was had to wood 
as an alternative raw material. Some difficulty 
was experienced in both cases in obtaining a 
cellulose of suitable chemical and physical pro¬ 
perties, but this was largely overcome by the 
adoption of controlled methods of preparation in 
place of the cruder methods formerly used. The 
nitration and stabilisation processes for the most 
fart followed well-tried methods, which are still 
in use in slightly modified form. Nitric esters 
derived from other carbohydrates have been 
prepared and examined, but on grounds of high 
cost or poor stability have not displaced those 
of cellulose and glyoerine to any great extent. 

In the case of glycerine, an interesting applica¬ 
tion was made of Pasteur’s fermentation process, 
many thousands of tons of glycerine being 
produced. Some progress has been made in reoent 
years in the continuous nitration of glycerine, in* 
which greater safety is attained owing to the muoh 
smaller quantities of explosive present in the 
nitrator at any one time as compared with the 
usual batch-nitration method. 

large quantities of glycol were nitrated during 
the War in order to conserve glyoerine, but only 


latterly has this become an economic prooess 
owing to the fall in the price of glyool. 'Nitro- 
glycol’ is now largely used as an ingredient of 
'non-freezing' explosives. 

Previous to the War, the usual filling for high 
explosive shell was picrio acid, but soon after the 
outbreak of war it was seen that the supply avail¬ 
able was quite inadequate. This led to the adoption 
of T.N.T. and of mixtures of T.N.T. with 
ammonium nitrate (amatols) as the main types of 
filling, and called for the development of new 
methods of large-scale manufacture. The results 
of preliminary experiments at the Research Depart* 
ment, Woolwich, were embodied in the design of 
Large factories at Queensferry and elsewhere, the 
production of T.N.T. finally rising to nearly 
100,000 tons per annum. Many improvements wore 
introduced, particularly in the method of purifying 
the crude explosive. The manufacture of picric 
acid was also continued and expanded, increased 
efficiency being obtained by the adoption of 
continuous methods. 

In Germany other nitro-com pounds such as 
hexanitro-diphenylamine and picryl sulphide were 
used in addition to T.N.T. and picric acid. 

The enormous propellant requirements of the 
army led in Great Britain to the introduction of a 
new type of cordite designated R.D.B. (Research 
Department ‘B’) in which acetone was replaced 
by a mixture of ether and alcohol as a solvent in 
manufacture, the raw material for the latter being 
more readily available than acetone. More recently, 

, propellants have been made in which the use of 
a volatile solvent is dispensed with, thus eliminating 
the dangerous and slow process of drying from 
manufacture. 

Part 8 deals with blasting explosives, which are 
increasingly numerous. During the War large use 
was made of chlorates and perchlorates to take 
the place of nitrates. The latter in the form of 
sodium and ammonium salts are largely used in 
this type of explosive. 

The evolution of methods for the determination 
of the physical and chemical properties of explo¬ 
sives has made great strides during and since the 
War ; noteworthy among these are the application 
of Sir J. J. Thomson’s piezo-electric method to the 
measurement of the pressure of explosion, of 
Hopkinson’s pressure bar to the measurement of 
the pressure and violenoe of detonation, and of 
the condenser discharge method to the measure¬ 
ment of the velocity of detonation. On the 
chemical side, much has been done in devising 
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tests for the detection and measurement of in¬ 
stability, notably the gas evolution test of Farmer, 
and a number of tests for the measurement of 
the acidity of the products of instability by the 
use of electrometric methods, or of suitable 
indicators. 

The final section of the book deals with revised 
methods for the examination of raw and finished 
materials, and thermochemical data additional to 
those in vol. 2 are given in an appendix. 

The book is well printed, well indexed, contains 
few errors or misprints, and can be confidently 
recommended to all thoae who are interested in 
explosives, professionally or otherwise. 

R. C, Galb. 

The Rayon Industry 

Cellulate Acetate : its Manufacture and Applic¬ 
ations. By A. G. Lipscomb. Pp. xii + 304. 
(London : EmeBt Benn, Ltd., 1933.) 21s. net. 

I T is difficult to keep closely in touch with the 
development in those branches of industry 
which become successful and popular at a partic¬ 
ular time, because the technical discoveries are 
either obscured in the form of patents or explained 
in special journals which are seen only by the few. 
Hence it is not until some expert considers it ad¬ 
visable to disclose his knowledge in book form that 
a general perspective of the subject can be obtained 
by the outsider. This is particularly true of the 
cellulose aoetate industry and its applications in 
the form of rayon and elsewhere, and Mr. Lips- * 
comb’s effort is sure of a receptive public. It is 
written from a dual point of view, aiming both 
at giving a complete account of the manufacture 
of cellulose acetate from its raw materials, includ¬ 
ing a full account of the up-to-date methods of 
making these, and also at summarising the very 
considerable patent literature : a list of these 
patents is included in a special index. 

The rayon industry has not yet made up its 
mind whether it should properly belong to the 
textile or to the chemical industry, or to both. It 
would be rational merely to make the acetate and 
spin it, but, on one hand, the processes involved 
in the recovery for re-use of the chemicals required 
make it attractive to make these chemicals as 
well, whilst on the other, there is the temptation 
to dye and do much else with the rayon, even to 
the making of dyestuffs. In some quarters the 
view is gaining ground that it is more economio 
in this and analogous industries to restrict the 
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number of operations than to enter too far 
into the chemical industry, except on a large 
scale. 

The book follows normal lines in the treatment: 
commencing with an historical section, a descrip¬ 
tion of modem views of the structure of cellulose 
and its acetate follows, after which the practical 
side is stressed. The details are sufficient to he of 
material help in initiating and running a factory, 
the chapter under this heading being clearly 
written. Nothing that is of interest in connexion 
with cellulose acetate is omitted, so far as we have 
been able to judge, and the latest plant for special 
purposes, such as active carbon for solvent 
recovery and the Suida process for acetic acid 
recovery, are adequately described. The book 
should be of immediate use to all who are aotive 
or seek for information in this field. 


Some Ancestral Fossil Mammals 

British Museum (Natural History). Catalogue of 
the Pontian Carnivora of Europe in the Depart¬ 
ment of Geology. By Dr. Guy Ellcock Pilgrim. 
Pp. vi -f 174 -f- 2 plates. (London : British 
Museum (Natural History), 1931.) 15s. 

T the time of publication of Darwin’s “Origin - 
of Species”, Prof. Albert Gaudry, of Paris, 
was collecting and studying a large series of remains 
of fossil mammals from an Upper Miocene or 
Lower Pliocene freshwater deposit at Pikermi, 
near Athens, in Greece. He soon recognised that, 
although the animals represented by his fossils 
were closely similar to those inhabiting the warmer 
parts of the Old World at the present day, they 
differed in several small respects and seemed to 
include some links between animals which are 
now very distinct, and others which might be the 
ancestors of our modem animals. Between 1862 
and 1867 he published his results in a classic 
volume entitled “Animaux fossiles et g6ologie de 
l’Attique”, which was the first attempt on a large 
scale to describe and arrange extinct animals fro m 
the point of view of an evolutionist. Since 
Gaudry’s pioneer work, nearly similar groups of 
fossil mammals have been found in Spain, Hungary, 
Macedonia, the Black Sea region, Persia, Mongolia, 
eastern China, and India; while apparently con¬ 
temporaneous deposits in North America have 
yielded several closely allied genera and species. 
These mammals constitute the fauna which is now 
generally known as Pontian, and they include 
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especially numerous individuals of the three-toed 


horse, Hipparion. 

For many years Dr. G. E. Pilgrim has studied 
the Pontian and later fossil mammals in India, 
and he is at present preparing a descriptive cata¬ 
logue of the large collections of similar fossils from 
Pikermi, the island of Samos, and other European 
localities, which are brought together in the 
British Museum. The first volume, on the Bovidae. 
was published in 1928, and the seoond volume, on 
the Carnivora, is now before us. 

Dr. Pilgrim’s descriptions, of course, are entirely 
technical, but they are extended by many inter¬ 
esting comparisons which help to make the new 
facts useful for scienoe. They are illustrated by 
some good text-figures and two plates. The first 
section relates to the primitive forerunners of the 
dogs and bears, which are important among the 
fossils from Pikermi. The next long section is 
on the mustelines and otters, which are less 
differentiated in the Pontian fauna than they are 
at the present day. Then follow more annectant 
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forms between viverrines and hyaenas, besides 
both ancestral hysenas and true hyenas. The 
well-known Hycena eximia , from Pikermi and 
Samos, is represented by many fine specimens, 
which seem to show that it belongs to the same 
genus as the spotted hyaena, usually named 
Crocuta. This genus is now known to have ranged 
as far as eastern China, and it is difficult to deter¬ 
mine where it originated. True cats of the genus Felia 
occur, and with them are remains of Machcerodus 
and other members of the sabre-toothed group. 

Dr. Pilgrim’s valuable catalogue is unfortun¬ 
ately marred a little by inadequate editing. 
There are more misprints than might bo expected 
in a publication of the British Museum ; and the 
statement on p. 142 that in 1857 the Bavarian 
Academy published its Abhandlungen in Vienna 
is inaccurate. There are several ungrammatical 
and inelegant expressions, and the text would 
have been much improved by the omission of 
redundant words and circumlocutions. 

A. S. W. 


Short 

The Theory of Knowledge and Existence . By Dr. 
W. T. Staoe. Pp. xii + 456. (Oxford : Clarendon 
Press; London : Oxford University Press, 
1932.) 18s. net. 

This comprehensive attempt to determine the 
characteristics and purpose of knowledge deserves 
careful reading. We believe that the author is 
right in stressing the empirical value of epistemo¬ 
logy, though we fail to see why transcendental 
issues are altogether outside the horizon of the 
theory of knowledge proper. Adopting the well- 
known method of building up the world with some 
primitive elements, Dr. Staoe characterises first 
the universe of the solitary mind, then gives shape 
to the external world, and finally describes what 
happens when the solitary mind discovers other 
minds. After concluding this part of his inquiry, 
he discusses space-time, mathematics, logic, the 
categories, and scientific knowledge. Though he 
purposely avoids the technicalities of these sub¬ 
jects, the author has many pertinent reflections 
about the issues they imply* To give but one 
example, in . dismissing the epistemological aspect 
of the new theories of matter, he points out that the 
earlier ooncept of the nuoleor atom, though 
beyond any possible perception, is not itself 
unreal, as we can make a logical model of it by 
means of data supplied from other sources of 
perceptual knowledge. But the new concept of 
tbe ‘waviole* which purports to combine the 
Chaiaeteri^ of a particle with those of a wave, 
cannot possibly have any sort of existence, as it 
possesses ccmtmdietory properties. Also, he 
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rightly assumes that when any type of know¬ 
ledge clashes with logic, it is not logic but our 
scientific assumptions which must be changed 
somehow. 

The author’s views on the character of mathe¬ 
matics are of a more controversial character; for him, 
mathematical propositions are a necessity derived 
from logio. The truth or falsity of mathematics 
means something more than self-consistency ; it 
refers them to reality outside mathematics; and 
therefore mathematics cannot exist in a world of 
its own, cut off from concrete things. Mathematics, 
like all other kinds of knowledge, is tied by the 
‘given’. T. G. 

P&roles mUurels et artificiels. Par J.-J. Chartrou. 

(Collection Armand Colin: Section de Chimie, 

No. 124.) Pp. 206. (Paris: Armand Colin, 

1931.) 10.50 francs. 

In view of the rapidly growing importance of 
petroleum in modem Life, M. Chartrou attempts 
to acquaint the public with the main features of 
the technique of the industry, whioh in France 
has only recently come into prominence. An 
interesting and readable account is given of the 
composition and properties of the natural deposits, 
the character of the soil and geological strata in 
which they occur, theories as to their origin, 
methods used in the exploitation, storage, trans¬ 
port, refining and analysis of the different products, 
their application to industry, together with brief 
summaries of geographical distribution, regula¬ 
tions imposed by different governments and the 
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dangers associated with the operations. In the 
last chapter new processes are desoribed which 
are being developed for the production of synthetic 
liquid fuels and petroleum substitutes. 

A glance through the bibliography shows that 
the author has consulted mainly French works, 
though Redwood’s treatise and several English 
and American journals are included. Much informa¬ 
tion of interest to the general reader has been 
compressed into a small compass and the result is 
an attractive volume, well illustrated with clear 
diagrams of apparatus and plant. The chapter on 
analysis summarises the methods used in the 
determination of chemical and physical properties 
of products, empirical formulae being given for the 
calculation of constants. The book should appeal not 
only to technologists but also to a wider public. 

Differential Equations from the Algebraic Stand¬ 
point. By Prof. J. F. Ritt. (American Mathe¬ 
matical Society,Colloquium Publications, Vol. 14.) 
Pp. x +172. (New York : American Mathe¬ 
matical Society ; Cambridge : Bowes and 
Bowes; Berlin : Hirschwaldsche Buchhand- 
lung ; Paris : Albert Blanchard ; Milano : 
Nicola Zanichelli, 1932.) 2.50 dollars. 

This book gives a connected account of the 
author’s researches on the algebraic side of the 
theory of differential equations and forms a 
welcome addition to the literature of the subject, 
for this aspect of the theory has received little 
attention hitherto. About four-fifths of the space 
is devoted to ordinary and the remainder to partial 
algebraic differential equations, the treatment 
broadly speaking following the lines laid down by 
Kroneckor and his successors in the theory of 
algebraic elimination and the general theory of 
algebraic manifolds, transcendental equations being 
excluded from consideration. 

The first chapter is devoted to the decomposition 
of a system of ordinary algebraic differential 
equations into irreducible systems, and the second 
to the precise fQrmulation of the notion of the 
general solution of a differential equation and its 
use in determining the manifold of an irreducible 
system. The succeeding chapters apply and de¬ 
velop these results, the last two extending them 
to systems of partial differential equations. The 
novelty of the point of view adopted and the 
importance of the results obtained render the book 
well worthy of the attention of all interested in 
the theory of differential equations. 

First Principles of Television . By A, Dinsdale. 
Pp. xv+241+38 plates. (London: Chapman 
and Hall, Ltd., 1932.) 12*. fid. net. 

It is no easy matter to write a book on a subject 
like television which is making rapid progress. 
There is always the risk that when the work is 
on the eve of publication some new invention will 
render part of it antiquated. Something of this 
nature has occurred in this ease. Only a few days 
before writing the prefaoe, the author attended 


a demonstration in New York given by U. A. 
Sanabria, a young experimenter from Chicago, 
who presented * close up’ pictures on a screen 
six feet square which were better than anything 
he had ever seen before. By special neon arcs, 
special arrangements of holes in the discs and a 
special amplifier, Sanabria can produce pictures 
which show an almost complete absence of flicker 
and the detail of which is quite as good as that 
provided by the average home cinema. Seaming 
lines also are very little in evidenoe. We think 
it was wise to include in the preface what appears 
at first sight to be a technical afterthought. 
Anyone possessing some knowledge of electricity 
and radio can easily understand this book. We 
can recommend it to everyone who wants a general 
knowledge of the first principles of television given 
in an interesting and easily intelligible form. 

Webster's Collegiate Dictionary . Fourth edition of 
the Merriam Series. Pp. xl i 1222. (London : 
G. Bell and Sons, Ltd. ; Springfield, Mass. : 
G. and C. Merriam Co., 1932.) 21*. net. 

From the point of view of students of scienoe, 
technology, etc., we cannot think of a better book 
of general reference. Besides the normal English 
words to be expected in a dictionary of this size, 
there are many scientific, technical, and mytho¬ 
logical names which they may have occasion to 
verify, and most of them are included. In this 
respect the volume is surprisingly up to date, 
though there arc a few omissions. For example, 
isotopes and stomates (instead of the older term, 
stomata), are now familiar terms, yet they do not 
appear. Also protein has been substituted for 
proteid, yet the latter term takes precedence in 
this dictionary and is used throughout, in defini¬ 
tions. These, however, are minor points in an 
extremely useful reference volume which has 
clearly involved much care and labour. The book 
is well bound ; but we think a cheaper edition 
is desirable. 

Mental Deficiency Practice : the Procedure for the 
Ascertainment and Disposal of the Mentally 
Defective. By Dr. F. C. Shrubsall and A. C. 
WilliamB. Pp. vii+352, (London: University 
of London Press, Ltd., 1932.) 12*. <W. net. 

The subject of mental defect is very slow in coming 
before the public. So many individuals prefer to 
repress the subject and not admit its existence. 
It is, however, a very serious problem and one 
which so many local authorities have shirked and 
left in a disgraceful condition. Dr. Shrubsall, who 
is lecturer in mental deficiency in the University 
of London, and Dr. Williams, have given us a 
very useful and practical book in which the pro- 
oedures for ascertainment and disposal of the 
mental defective in our midst are set out in a very 
sensible and clear manner. 

The pages devoted to specimen forms and their 
use should be most helpful to those who may have 
doubts and difficulties. 
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Light and Life* 

By Prof. N. Bohr, For.Mem.R.S. 


r T^HIS revision of the foundations of mechanics, 

1 extending to the very question of what may 
be meant by a physical explanation, has not only 
been essential, however, for the elucidation of the 
situation in atomio theory, but has also created 
a new background for the discussion of the relation 
of physics to the problems of biology. This must 
oertainly not be taken to mean that in actual 
atomic phenomena we meet with features which 
show a closer resemblance to the properties of 
living organisms than do ordinary physical effects. 
At first sight, the essentially statistical character 
of atomic mechanics might even seem difficult 
to reconcile with an explanation of the marvellously 
refined organisation, which every living being 
possesses, and which permits it to implant all the 
characteristics of its speoies into a minute germ 
ceil. 

We must not forget, however, that the regu¬ 
larities peouliar to atomic processes, which are 
foreign to causal mechanics and find their place 
only within the complementary mode of 
description, are at least as important for the 
account of the behaviour of living organisms as 
for the explanation of the specific properties of 
inorganic matter. Thus, in the carbon assimilation 
of plants, on which depends largely also the 
nourishment of animals, we are dealing with a 
phenomenon for the understanding of which the 
individuality of photo-chemical processes must 
undoubtedly be taken into consideration. Like¬ 
wise, the peouliar stability of atomic structures 
is clearly exhibited in the characteristic properties 
of such highly complicated chemical compounds 
as ohlorophyll or heexnoglobin, which play funda¬ 
mental rdles in plant assimilation and animal 
respiration. 

However, analogies from chemical experience 
will not, of course, any more than the ancient 
comparison of life with fire, give a better explanation 
of living organisms than will the resemblance, 
often mentioned, between living organisms 
and such purely mechanical contrivances as 
clockworks. An understanding of the essential 
characteristics of living beings must be sought, 
no doubt, in their peculiar organisation, in which 
features that may be analysed by the usual 
mechanics are interwoven with typically atomistic 
traits in a manner having no counterpart in 
inorganic matter. 

An instructive illustration of the refinement to 
which this organisation is developed has been 
obtained through the study of the construction 
and function of the eye, for which the simplicity 
of the phenomena of light has again been most j 
helpful. I need not go Into details here, but shall 
just recall how ophthalmology has revealed to us 
tiie ideal properties of the human eye as an optical 
# OoaUmad from p. 48* 


instrument. Indeed, the dimensions of the inter¬ 
ference patterns, which on aooount of the wave 
nature of light set the limit for the image formation 
in the eye, practically coincide with the size of 
such partitions of the retina which have separate 
nervous connexion with the brain. Moreover, sinoe 
the absorption of a few light quanta, or perhaps 
of only a single quantum, on such a retinal parti¬ 
tion ia sufficient to produce a sight impression, 
the sensitiveness of the eye may even be said to 
have reached the limit imposed by the atomio 
character of the light effects. In both respects, 
the efficiency of the eye is the same as that of a 
good telescope or microscope, connected with a 
suitable amplifier so as to make the individual 
processes observable. It is true that it is possible 
by such instruments essentially to increase our 
powers of observation, but, owing to the very 
limits imposed by the properties of light, no 
instrument is imaginable which is more efficient 
for its purpose than the eye. Now, this ideal 
refinement of the eye, fully reoognised only 
through the recent development of physics, 
suggests that other organs also, whether they 
serve for the reception of information from the 
surroundings or for the reaction to sense impres¬ 
sions, will exhibit a similar adaptation to their 
purpose, and that also in these cases the feature 
of individuality symbolised by the quantum of 
action, together with some amplifying mechanism, 
is of decisive importance. That it has not yet 
been possible to trace the limit in organs other 
than the eye, depends solely upon the simplicity 
of light as compared with other physical 
phenomena. 

The recognition of the essential importance of 
fundamentally atomistic features in the functions 
of living organisms is by no means sufficient, how¬ 
ever, for a comprehensive explanation of biological 
phenomena. The question at issue, therefore, is 
whether some fundamental traits are still missing 
in the analysis of natural phenomena, before we 
can reach an understanding of life on the basis 
of physical experience. Quite apart from the 
practically inexhaustible abundance of biological 
phenomena, an answer to this question can 
scarcely be given without an examination of what 
we may understand by a physical explanation, 
still more penetrating than that to which the 
discovery of the quantum of action has already 
forced us. On one hand, the wonderful features 
which are constantly revealed in physiological 
investigations and differ so strikingly from what 
is known of inorganic matter, have led many 
j biologists to doubt that a real understanding of 
the nature of life is possible on a purely physical 
basis. On the other hand, this view, often known 
as vitalism, scarcely finds its proper expression in 
the old supposition that a peculiar vital force, quite 
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unknown to physics, governs all organic life* I 
think we all agree with Newton that the real 
basis of science is the conviction that Nature 
under the same conditions will always exhibit the 
same regularities. Therefore, if we were able to 
push the analysis of the mechanism of living 
organisms as far as that of atomic phenomena, we 
should scarcely expect to find any features differing 
from the properties of inorganic matter. 

With this dilemma before us, we must keep in 
mind, however, that the conditions holding for 
biological and physical researches are not directly 
comparable, since the necessity of keeping the 
object of investigation alive imposes a restriction 
on the former, which finds no counterpart in the 
latter. Thus, we should doubtless kill an animal 
if w© tried to carry the investigation of its organs 
so far that we could describe the rile played by 
single atoms in vital functions. In every experi¬ 
ment on living organisms, there must remain an 
uncertainty as regards the physical conditions to 
which they are subjected, and the idea suggests 
itself that the minimal freedom we must allow the 
organism in this respect is just large enough to 
permit it, so to say, to hide its ultimate secrets 
from us. On this view, the existence of life must 
be considered as an elementary fact that cannot 
be explained, but must be taken as a starting 
point in biology, in a similar way as the quantum 
of action, which appears as an irrational element 
from the point of view of classical mechanical 
physios, taken together with the existence of the 
elementary particles, forms the foundation of 
atomio physics. The asserted impossibility of 
a physical or chemical explanation of the 
function peculiar to life would in this sense be 
analogous to the insufficiency of the mechanical 
analysis for the understanding of the stability 
of atoms. 

In tracing this analogy further, however, we 
must not forget that the problems present essen¬ 
tially different aspects in physics and in biology. 
While in atomic physios we are primarily interested 
in the properties of matter in its simplest forms, 
the complexity of the material systems with which 
wo are concerned in biology is of fundamental 
significance, since even the most primitive 
organisms contain a large number of atoms. It 
is true that the wide field of application of classical 
mechanics, including our account of the measuring 
instruments used in atomic physics, depends on 
the possibility of disregarding largely the com¬ 
plementarity, entailed by the quantum of action, 
m the description of bodies containing very many 
atoms. It is typical of biological researches, how¬ 
ever, that the external conditions to whi<?h any 
separate atom is subjected can never be controlled 
in the same manner as in the fundamental experi¬ 
ments of atomic physios. In fact, we cannot even 
tell which atoms really belong to a living organism, 
sinoe any vital function is accompanied by an 
exchange of material, whereby atoms are constantly 
taken up into and expelled from the organisation 
which constitutes the living being. 


This fundamental difference betweenphysical and 
biological investigations implies that no well- 
defined limit can be drawn for the applicability of 
physical ideas to the phenomena of life, which 
would correspond to the distinction between the 
field of causal mechanical description and the 
proper quantum phenomena in atomic mechanics. 
However, the limitation which this fact would 
seem to impose upon the analogy considered will 
depend essentially upon how we choose to use 
such words as physics and mechanics. On one 
hand, the question of the limitation of physios 
within biology would, of course, lose any meaning, 
if, in accordance with the original meaning of the 
word physics, we should understand by it any 
description of natural phenomena. On the other 
hand, such a term as atomic mechanics would 
be misleading, if, as in common language, we 
should apply the word mechanics only to 
denote an unambiguous causal description of the 
phenomena. 

I shall not here enter further into theB© purely 
logical points, but will only add that the essence 
of the analogy considered is the typical relation 
of complementarity existing between the sub¬ 
division required by a physical analysis and such 
characteristic biological phenomena as the self- 
preservation and the propagation of individuals. 
It is due to this situation, in fact, that the oonoept 
of purpose, which is foreign to mechanical analysis, 
finds a oertain field of application in problems 
where regard must be taken of the nature of 
life. In this respeot, the rile which teleological 
arguments play in biology reminds one of 
the endeavours, formulated in the correspond¬ 
ence argument, to take the quantum of action 
into account in a rational manner in atomio 
os. 

our discussion of the applicability of 
mechanical concepts in describing living organisms, 
we have considered these just as other material 
objects. I need scarcely emphasise, however, that 
this attitude, which is characteristic of physio¬ 
logical research, involves no disregard whatsoever 
of the psychological aspects of life. The recognition 
of the limitation of mechanical ideas in atomio 
physics would much rather seem suited to conciliate 
the apparently contrasting points of view which 
mark physiology and psychology. Indeed, the 
necessity of considering the interaction between 
the measuring instruments and the object under 
investigation in atomio mechanics corresponds 
closely to the peculiar difficulties, met with in 
psychological analyses, which arise from the fact 
that the mental content is invariably altered when 
the attention is concentrated on any single feature 
of it. 

It will carry us too far from our subject to 
enlarge upon this analogy which, when due regard 
is taken to the special character of biological 
problems, offers a new starting point for an 
elucidation of the so-called psycho-physical 
parallelism,. However, in this ooimexion, 1 would 
uke to emphasise that the considerations referred 
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to here differ entirely from all attempts at viewing 
new possibilities for a direct spiritual influence on 
material phenomena in the limitation set for the 
causal mode of description in the analysis of 
atomic phenomena. For example, when it has 
been suggested that the will might have as its 
field of activity the regulation of certain atomic 
processes within the organism, for which on the 
atomic theory only probability calculations may 
be set up, we are dealing with a view that is 
incompatible with the interpretation of the psycho¬ 
physical parallelism here indicated. Indeed, from 
our point of view, the feeling of the freedom of 
the will must be considered as a trait peculiar to 
conscious life, the material parallel of which must 
be sought in organic functions, which permit 
neither a causal mechanical description nor a 
physical investigation sufficiently thorough-going 
for a well-defined application of the statistical 
laws of atomic mechanics. Without entering into 
metaphysical speculations, I may perhaps add that 
any analysis of the very concept of an explanation 
would, naturally, begin and end with a renuncia¬ 
tion as to explaining our own conscious activity. 


In conclusion, I wish to emphasise that in none 
of my remarks have I intended to express any 
kind of scepticism as to the future development 
of physical and biological sciences. Such scepticism 
would, indeed, be far from the mind of a physicist 
at a time when the very recognition of the 'limited 
character of our most fundamental concepts has 
resulted in such far-reaching developments of our 
science. Neither has the necessary renunciation 
as regards an explanation of life itself been a 
hindrance to the wonderful advances whioh have 
been made in recent times in all branches of 
biology and have, not least, proved so beneficial 
in the art of medicine. Even if we cannot make a 
sharp distinction on a physical basis between health 
and disease, there is, in particular, no room for 
scepticism as regards the solution of the important 
problems which occupy this Congress, as long as 
one does not leave the highroad of progress, that 
has been followed with so great success ever since 
the pioneer work of Finsen, and whioh has as its 
distinguishing mark the most intimate combination 
of the study of the medical effects of light treat* 
ment with the investigation of its physical aspects. 


Food Storage at Low Temperature 

OOME of the problems involved in the preservation by pipe grids through whioh oold calcium chloride 

^ of food for transport and storage have been dis- brine is pumped. The first approximation to the 
cussed by Sir William Hardy in two recent lectures*. required temperature is arrived at by regulating 
The abandonment of the earlier agricultural civili- the temperature and rate of flow of the brine. The 

sation by many races for an urban culture required fine adjustment is made by treating the chamber 

the transportation for long distances of foodstuffs as an electrically controlled thermostat, 
destined for the peoples of the cities, Non-perish- Stored foodstuffs undergo changes in cold 
able foods such as oil, honey and grain required no storage, the nature of which must be fully under¬ 
special treatment; meat and fish, however, were stood if the food is to be stored at the optimum 
preserved by drying or curing with salt, and root temperature and if the store is to function effic- 

vegetables for winter use as jams made with honey. iently. Fruit, for example, is alive, consuming 

It was not until the eighteenth century that the oxygen and giving off carbon dioxide and heat. The 

growth of winter vegetables was developed and heat production is greater the higher the tem- 

another hundred years passed before low tem- perature and is also increased by disease, for 

perature began to be employed to preserve perish* example, fungus rot, A rise of temperature in the 
able food in the fresh condition. store thus sets up vioious circles, with shortening 

The modem period began about fifty years ago, of the storage life of the fruit. In addition to 

when the first cargo of meat was successfully removal of heat from the store, the engineering 

brought from Australia in the frozen condition. problems involve the maintenance therein of an 

That was made possible by mechanical refrigera- atmosphere with a constant content of oxygen, 

tion, and, at first, research and invention were carbon dioxide and water vapour, 
occupied in perfecting the machinery, the insulation A further complication arises from the fact that 
and the design of oold stores, in wagons or in ships. storage life also varies, under the same conditions, 

The properties of the material to be stored were, w fth the earlier history of the fruit. The following 

on the whole; neglected until more recently, when variables have been found to affect the storage life 
the importance of defining the exact conditions of apples: variety, rootstock and age of tree, 
under which the stored foodstuffs survived for the maturity of fruit on tree, its size and position on 

longest time was realised and the science of the inflorescence, the soil, manuring and climate, 

biological engineering became differentiated from and finally orchard sanitation, 
meriianicai engineering. The rate of output of carbon dioxide on storage 

The heavily insulated rooms at the Low Tem- varteg ^ the temperature, but the ourves at 

peratare Research Station at Cambridge are cooled different temperatures all have the same shape. 

M before the Liverpool Section of the Tbe continuously while the apple is 

on November emd growing and maturing on the tree. It then rises 

for a short time after picking and again decreases 


* The Hufter leotu 




460 NATURE 


during the remainder of storage life. The similarity 
of the curves of output at different temperatures 
suggests that it must be governed by one factor 
only. This may be the rate of diffusion of oxygen 
—not of carbonic acid because it diffuses so much 
more rapidly—or the semi-permeability of the skin 
of the fruit to the respiratory gases. During the 
earlier period of storage the apple is peculiarly 
susceptible to the injury of internal breakdown ; 
during the later period it is only slightly susceptible 
to internal breakdown but increasingly liable to 
attack by fungi. For Bramley's Seedling it has 
been found that minimum wastage from both these 
factors occurs at 3° C. which is therefore the 
optimum temperature for storage of this variety. 

Another aspect which must be considered is the 
fact that apples give off vapours or emanations in 
minute amounts, which are poisonous to other 
fruit, one part in about fifty thousand being a 
toxic dose. The phenomenon has a commercial 
interest since the emanation tends to quicken the 
ripening of young apples, so that a colony of 
apples tends to ripen at the same time. 

Meat and fish may be either chilled or frozen. 
Fruit, of course, unless intended for some secondary 
process such as jam-making, must not be frozen. 
Chilling will only delay the growth of moulds or 
bacteria long enough to give the material a storage 
life of about 30-40 days. If it cannot be marketed 
within this time, it is necessary to freeze it. 
Freezing, however, alters the physical state of the 
tissues and yet does not abolish all chemical 
change. Moulds, for example, can grow down to 
—7°C. and bacteria down to —3°C. Freezing 
results in the separation of ice within the tissue. It 
acts therefore as a drying agent by withdrawing 
water. The proteins of muscle become increasingly 
insoluble when meat is stored in the frozen state, 
so that on thawing the product is tough and 
unpalatable. The rate of change has been found 
to be greatest at about —3° C. The change is 
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entirely due to freezing and does not occur wheti 
the tissue is merely overcooled to this or even a 
lower temperature. 

Detailed study of the changes occurring in 
muscle in the cold has shown that overoooling to 
—4° C. does not prevent return to the normal state 
. on thawing. Freezing at this temperature kills the 
muscle, which becomes opaque, shortened and 
acid due to the formation of lactic acid. This acid 
is produced and accumulates even in the frozen 
state, the rate of accumulation rising to a maximum 
at about — 2° C. The temperature of —1-6° C. is 
critical. When frozen at a higher temperature the 
muscle can get rid of the excess lactic acid and revert 
to normal on thawing. Musoles frozen at a lower 
temperature have lost this power ; they are dead 
on thawing and the acid increases in them as in 
rigor mortis. Thus at — D6°C. the catalysts 
responsible for the re-synthesis of the lactic acid 
to glycogen are destroyed. It has also been found 
that the catalysts responsible for the synthesis of 
phosphogen are permanently lost at —2-5° C. and 
those concerned in the oxidation of lactic acid at 
-3’2°C. 

In conclusion, Sir William Hardy referred to the 
difficulty of assessing the dietetic value of different 
foodstuffs. Experiments with human beings, 
which are costly and difficult, will no doubt give 
an answer in digestible calories which will be quite 
decisive, but there is little doubt that the answer 
in terms of human wellbeing will be indeoisive. 
There are certain properties of foodstuffs, hard to 
define, which yet play their part in the assessment 
of the suitability of these foods for human con¬ 
sumption. ‘Bloom 1 in meat is a case in point: it 
appears to have no obvious relation to digestibility, 
yet it is inadvisable to dismiss the judgment of 
the trade expert as devoid of physiological 
meaning. It is never safe to dismiss the tra¬ 
dition of the practical man as having no scientific 
basis. 


Obit 

Dr. H. 0. Forbes 

R. HENRY OGG FORBES, who died at Selsey 
on October 27, 1932, was well known among 
travellers and naturalists in the latter part of the 
last century, but his activities had been for many 
years cut short by constant ill-health and con¬ 
sequent seclusion. The second son of the Rev. 
Alexander Forbes of Dunblade, Aberdeenshire, he 
was bom on January 30, 1851, and educated at 
Aberdeen Grammar School and afterwards at the 
Universities of Aberdeen and Edinburgh. He 
proposed to enter the medical profession, but 
owing to the accidental loss of an eye, he abandoned 
this career, although he had almost completed the 
necessary examinations. 

Forbes’s earliest travels were in Portugal where 
he made biological and geological investigations ; 
but in 1878 he embarked on an expedition to the 
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Far East where he spent five years wandering 
among the Dutch islands—Java, Sumatra, Banda, 
Amboina, Timor-Laut, Buru and Timor—making 
observations and collecting zoological and other 
material. After his return to England, he pub¬ 
lished in 1885 his well-known volume: “A 
Naturalist’sWanderings in the Eastern Archipeb go: 
a Narrative of Travel and Exploration from 1878 
to 1883.” Mrs. Anna Forbes wrote a book “Insu- 
linde” (1887) giving her experiences of this 
expedition. 

Forbes went to British New Guinea in 1885 and, 
early in 1886 made an expedition inland from 
Port Moresby, hoping to ascend the Owen Stanley 
Range. Ihroughnofaultof his he was unsuccessful, 
but he made large botanical and other collections 
and entered into friendly relations with the 
Sogeri. Mr. John Douglas, the Administrator* 
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appointed Forbes as the Government representa¬ 
tive in the China Straits, and Mr. and Mrs. Forbes 
arrived at Samarai in June, where they remained 
until the end of March 1887. Forbes* then went 
to Australia to arrange for another expedition. 
He left Port Moresby for the interior in October 
1887 and again reached the base of the Range, 
making further geographical and other observa¬ 
tions. An account and a map of this unsuccessful 
attempt to reach the summit of the Owen Stanley 
Range will be found in the Scottish Geographical 
Magazine , 4, 138, 1888. Sir William Macgregor 
succeeded in reaching the summit in 1889 and 
renamed it Mount Victoria ; in his account of 
the expedition he criticised the work of Forbes 
(Proc . Roy. Geog . Soc., 12, 218 ; 1898). This led 
to a reply by Forbes (loc. cit., p. 558), and Coutts 
Trotter later attempted to reconcile the two 
accounts (loc. cit., p. 697). Although Forbes 
visited various parts of New Guinea he did not 
publish anything about the natives in scientific 
journals, but he recordod a few notes in his official 
reports (New Guinea, Further Correspondence, 
C. 5883, London, 1890). 

In 1890, Forbes was appointed director of the 
Canterbury Museum at Christchurch, New Zealand. 
During his stay there, he visited the Chatham 
Islands and made a study of the very interesting 
extinct birds found in recent deposits in that 
group. The results of this investigation will be 
found in a paper published in the Ibis for 1893, 
while his more theoretical views as to the geo¬ 
logical history of this island group as deduced by 
a study of the recent and extinct fauna formed 
the basis for a paper published in the Supplementary 
Papers of the Royal Geographical Society, 
for which he received the award of the Gill 
Memorial. 

In 1894, Dr. Forbes was appointed director of 
the Liverpool Museums, the interests of which he 
was energetio in promoting, and about this time 
he made, in company with the late Mr. W. R. 
OgUvie-Grant, an expedition to the Island of 
Socotra, where large collections were made for 
the British Museum (Natural History) and for 
the Liverpool Museum; the results of this will 
be found in the “Natural History of Sokotra and 
Abd-el-Kuri; a Monograph of the Islands”, 
published in 1903. 

Forbes’s last expedition was to Peru to investi¬ 
gate the condition of the guano industry and the 
best means for the conservation of the bird life 
on which the industry was dependent of the 
Guano Islands oS the coast. This was undertaken 
on behalf of the Peruvian Government, for 
which a valuable report was prepared contain¬ 
ing a survey of the islands, and suggestions 
for the most efficient methods of working the 
deposits. 

From the University of Aberdeen, Forbes re¬ 
ceived an honorary degree of LL.D. He was a 
follow of the Royal Geographical‘Society and of 
the Zoological Society, as well as of many other 
learned bodies. 


Dr. R, T. A. Innes 


Robert Tiiorbtjrn Ayton Innes was born in 
Edinburgh and educated in Dublin. In 1879, at 
the age of seventeen years, he beoame a fellow of the 
Royal Astronomical Society. He was married in 
London and began his career as a double star observer 
in Sydney, where he soon became of repute among 
astronomers. Half a dozen years later he deliber¬ 
ately sacrificed his quite considerable material 
prosperity in order to become temporary clerical 
assistant to Sir David Gill at the Royal Observa¬ 
tory, Cape of Good Hope, at a salary just one- 
tenth of his income in New South Wales. No 
weak, ‘Safety First' principle in this sudden 
plunge but everything he had, wife, family, 
capital and reputation, risked. In after years it 
gave Sir David pleasure to record the insatiable 
appetite of his ‘Secretary, Librarian and Account¬ 
ant’ for work, extra work and yet more work. 

During these few years Innes used the 18-inch 
Victoria telescope in an extensive search for double 
stars, but his main work was in the revision of the 
Cape Photographic Durchmusterung, in whioh Gill 
years earlier had the co-operation of KapteyA. 
The importance of the C.P.D. may be judged by 
the award in 1902 of the gold medal of the Royal 
Astronomical Society to Kapteyn. In this work 
and for his observation of variable stars Innes 
used the 7-inch equatorial by Merz which dated 
from 1849 and Gill wrote, “This work of Mr. 
Innes was from first to last a labour of love, 
carried out by him with conspicuous energy and 
success.” It would be difficult to over-estimate 
the value of this period of testing when Innes 
was acquiring the knowledge and experience and 
habits of methodical industry which procured him 
in 1903 the unsolicited post of creator of the 
Transvaal Observatory. 

The Boer War emancipated the Dutch of South 
Africa from the tutelage of President Kruger, and 
at its conclusion an intellectual awakening 
demanded the establishment of the Transvaal 
Observatory, which must Burely be regarded as 
the first fruits of that war. For a time at least, it 
was intended that this Observatory should be 
exclusively devoted to meteorology with an 
indispensable time department. Except as a step- 
ladder by which to raise himself to higher levels, 
meteorology, whether theoretical or observational, 
had no appeal for Innes. “Hero,” said he, in 
effect, “is a fine clear sky with steady observa¬ 
tional conditions, let me use my telescope without 
Stopping to inquire as to how these conditions 
arose,” His first step upon appointment was the 

E 'lase (how, we know not, but probably his , 
y had to endure ‘iron rations* for a time) 
of a 9-inch refractor to be mounted on an equatorial 
stand borrowed from his benefactor at the Cape. 
In 1909, after an interval of six years, Innes 
persuaded the authorities to provide him with 
funds for a 26-inch refractor—this in itself was a 
difficult piece of work. It was expected that this 
Worthy instrument would be in use in a couple 
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doable stars, and oomet orbits. It was a prone! 


or three years at the most but here is the tragedy 
of the life of Innes. For sixteen years he was 
fretting and chafing at the delay, for his telescope 
was not erected complete with the object glass 
fitted until April 1925, only two years and nine 
months before his retirement at the age of sixty- 
six years. 

Innes’s first communication made to the 
Monthly Notices of the Royal Astronomical 
Society was to correct a computational slip 
in Laplace. From Sydney there followed two 
others on the secular perturbations of the orbit of 
the earth by Mars and by Venus, and by a tliird 
on the methods of Gauss. It was from New South 
Wales too that he published his first discovery of 
26 new double stars using a 6-inch equatorial 
without circles. This result of thirty hours 
observation, “will prove what a mine of wealth 
awaits the diligent double-star observer in the 
southern hemisphere’ 5 . Prophetic words, for 
ultimately his own doubles numbered 1,200. Next 
at the Cape he observed tj Argus and in a few 
yearn discovered 285 new doubles and published 
his catalogue of southern double stars. Besides 
this work he contributed two papers to the 
Monthly Notices on multiple systems, and a very 
notablo communication on Jacobi’s 'Nome’ as a 
means of computing elliptic integrals. 

At Johannesburg Innes established his well- 
known Circulars which contain the records of 
much of his work—but the Proceedings of 
the Royal Society of Edinburgh , Astronomische 
Nachrichten f and Astronomical Journal con¬ 
tain papers of value. His interest in celestial 
mechanics continued unabated but of neces¬ 
sity other subjects demanded and received 
due attention—to mention a few : Jupiter’s Gali¬ 
lean satellites, galactic co-ordinates, variable 
rotation of the earth, occultations and their 
reduction by improved methods, continuation and 
completion of the work of Franklin-Adams, use 
of blink microscope, the invariable plane of the 
solar system, a new catalogue of southern 


day for Innes when the University of Leyden gave 
him the D.Sc. {honoris causa) and of all his work 
perhaps his discovery of Proxima Centauri pleased 
him most. 

Innes was a good friend and the wide extent 
of his generosity iB barely suspected. In spite 
of his advancement, he remained to the end 
absolutely simple, approachable and unaffected 
and apparently unaware of the high regard in 
whioh he was held. Deeply interested in the 
work of others, he himself worked until the day 
of his sudden and quite unexpected death on 
Monday, March 13. Frank Robbins. 


We regret to announce the following deaths: 

Lieut.-Col. A. W. Alcock, C.I.E., F.R.S., pro¬ 
fessor of anthropology in the London School of 
Hygiene and Tropical Medicine and professor of 
medical zoology in the University of London, 
from 1919 until 1924, formerly superintendent of 
the Indian Museum and professor of zoology in 
the Calcutta Medical College, known for his work 
on Crustacea and deep-water fishes, on March 24, 
aged seventy-three years. 

Mr. James Groves, an authority on the Oharo - 
phyla , on March 20, aged seventy-five years. 

Prof. Friedrich Rinne, formerly professor of 
mineralogy and petrography in the University of 
Leipzig, author of many works on crystallography, 
on March 12, aged seventy years. 

Prof. Edwin C. Starks, associate professor of 
zoology in Stanford University, California, who 
was a corresponding member of the Zoological 
Society of London, aged sixty-six years. 

Prof. J. Millar Thomson, F.R.S., emeritus pro¬ 
fessor of chemistry at King’s College, London, 
president of the Institute of Chemistry of Great 
Britain and Ireland in 1900-3, who was known 
for his work on the chemistry of ancient glasses, 
chemistry of pigments, etc., on March 22, aged 
eighty-four years. 


News and Views 


Early Man in East Africa 

While it is no longer possible on the latest inter¬ 
pretation of the evidence to accept the very high 
antiquity of Oldoway man, there appears elsewhere 
in this issue of Nature (p. 477) a series of reports on 
the further ovidonce collected by Dr. Leakey in the 
spring of last year (not “autumn** as stated inad¬ 
vertently in our note last week) which points to the 
early appearance of Homo sapiens in East Africa. 

’ We publish in full the reports of four oommitteee, 
each dealing with one aspect of the evidence, pre¬ 
sented to, and adopted by, the Royal Anthropological 
Institute’s conference at Cambridge. The material 
which the committees had before them was derived 
from deposits at Kanjera and Kanam, two sites, 
about three miles apart, near Kendu, at the north¬ 
east of Victoria Nyanza, an area of old lake-beds, 


well-known for its fossiliferous deposits. It com¬ 
prised a part of a femur and fragments of human 
skulls of three individuals from Kanjera, of which 
one group formed a skull-cap, and a second permitted 
a reconstruction of the skull, and of a small fragment 
of human mandible from Kanam, fossil animal 
remains, including a considerable proportion (whioh 
has been put so high as fifty per cent) of specimens 
belonging to extinct forms, and two stone industries, 
one a pebble industry and the other Chellean. It is 
to be noted that at Kanjera, while the human bones 
comprising two groups had been washed out by the 
mins, two fragments of the third group were found 
in situ in association with fossil animal remains and 
Chellean tools. * Further, the Kanam fragment of ; 
mandible was found not far from a pre-Chelleaa 
stole implement. * / , ] i 
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In considering the findings of the committees, it 
must he borne in mind that the geological evidence, 
more especially in its atratigraphioal aspect, is crucial. 
Several members of the geological committee have 
visited the sites personally and concur with Dr. 
Leakey in his view that after the Kanj era and Kanam 
deposits had been laid down there was great local 
tilting and volcanic activity. The committee “does 
not believe that the [skeletal] fragments can have 
been introduced into the calcareous deposit at a later 
date . . . the two fragments said to be found in 
situ belong in fact to the original deposit'*. The 
palaeontological committee finds that the fragment of 
human jaw from Kanam was associated with a 
fossil fauna which justifies its reference to the lower 
Pleistocene, while the Kanjora fauna “cannot be 
later than the middle Pleistocene”. Thus from these 
two findings it appears that the human remains are 
referable on both geological and paleontological 
grounds to lower and middle Pleistoceno dates. As 
to the character of the human remains, the report of 
the anatomical committee is not unfavourable to 
their high antiquity, so far as can be determined by 
their condition, points out the absence of Neander- 
thaloid characters, and, while adverting to the 
abnormal thickness of one of the skulls, sees no 
feature inconsistent with their inclusion in the type 
of Homo sapiens. On the archeoological evidence, the 
human skeletal remains, thus regarded as within the 
category of ‘modem man’, are associated with what 
for this purpose may be termed a pre-Chellean, and 
a Chellean industry, which are equated with the 
cultures of Europe of like character through tho 
Oldoway series. The latter are said to be of equal 
or somewhat greater antiquity than those with 
which they are comparable in Western Europe. It 
is to be noted that, archeologically, the association 
of the Kanam jaw fragment with a pebble industry 
assigns it to Oldoway I, a stage earlier than that 
with which Oldoway mem was originally associated— 
the later phase of Oldoway II. 

Control of the Tsetse Fly 

One of the most terrible scourges of Africa is the 
disease known as sleeping sickness, which is caused 
by a trypanosome, a blood-parasite, carried and 
spread by two species of tsetse fly. Hence there was 
a large gathering of the fellows at the meeting of the 
Zoological Society on March 21 to see the film 
exhibited by Mr. R. W. Harris, who showed what is 
being done by the Government entomologists to 
mitigate, if not terminate, the ravages of this insect. 
Since this war of extermination has to be carried on 
Over millions of square miles, any such campaign 
might seem hopeless. But it was made manifest that, 
in so far as Rhodesia is concerned, a considerable 
measure of success has been attained. Ibis has been 
done by the use of an ingenious trap devised by Mr, 
Harris's father, Mr. R. H. T. P, Harris. The trap is 
made of canvas ; box-like in form, and much wider 
at, the top, it is mounted on four legs, keeping it 
well ofi the ground* In bulk it is roughly of the size 
^ a small antelope. The dies are not very 


discriminating, and on sighting this canvas 'stalking- 
horse’ alight on it, and crawl down according to their 
habit, to reach the shaded under-side, there to suck 
the blood of their prospective victim. Their explora¬ 
tion is thorough, but fruitless. But presently, they 
find a long slit through which daylight appears, 
entering from a special cage, at the top. They at 
once pass through, and upwards, into what they take 
to be the daylight and freedom beyond. Passing 
into this light-filled cage they are unable to escape. 
Enormous heaps of flics were shown which hud been 
taken from this trap. Yet another trap was shown 
designed to induce the flies to deposit their larvm 
therein. Millions of pup® are taken in this way. 

Db. Bevan joined with Major Austen, who force¬ 
fully reviewed the main results of this work at tho 
end of the paper, by deploring tho efforts which have 
been made to control the tsetse fly by killing off big 
game animals. More than 15,000 head of gamo in 
one year were slaughtered to this end. This takes no 
account of the numbers which died from wounds, 
owing to the lock of skill of the nativos armed for 
this purpose. This state of affairs has fortunately 
been stopped, for a period at least, owing to the 
need for financial economy. It is the more deplorable 
because, as Major Austen and others have shown, if 
the very last of the big game animals of Africa was 
wiped out, sleeping sickness would still remain, since 
there are numerous small animals which also act as 
hosts for the trypanosome concerned. Even now, 
considerable misapprehension exists as to tsetse flies. 
Commonly one hears of the tsetse fly. As a matter of 
fact there are twenty species, all of which feed on 
blood. Only some of these depend for their food on 
game animals. Qlossina palpalis , carrying Trypano¬ 
soma gambiense and O, morsitans , carrying Trypano¬ 
soma rhodesiense , are the most formidable of sleeping 
sickness disseminators. But, as Duke and Swinnerton 
have shown, in certain circumstances, O . swynnertoni t 
closely allied to O . morsitans, may also cause human 
trypanosomiasis, or sleeping sickness. Dr. Bevan 
gave a most helpful and interesting summary of what 
is being done in the suppression of this scourge, and 
the methods adopted towards that end. It is de¬ 
voutly to bo hoped that his protest against tho 
wholesale slaughter of game, as a means to that end, 
will now cease, since all the highest authorities agree 
that even if successful, it would be a futile measure. 
More than that, as evidence has already shown, it 
might lead to an aggravation of the evil. 

The Kea Parrot 

Whether or not we may be able to boast ‘home- 
bred* keas depends on an experiment about to be 
made at the Gardens of the Zoological Sooiety of 
London. An artificial cave is to be made in the 
parrot-house to induce, if possible, a pair of these 
birds to breed, and it may well be successful. The 
kea parrot of New Zealand was years ago to be 
found in large numbers'. Then, unfortunately, it 
took to attacking sheep, tearing holes in the back to 
get at the flesh, with fatal results to the sheep. It 
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was said to do this for the sake of getting at the 
fat covering the kidneys, but this, obviously, is a 
statement founded on insufficient knowledge of what 
this implies. The damage done, as evidence has 
shown, was grossly exaggerated, and, when inflicted, 
was due to hunger. It was shown that koas could, 
and did, exist in numbers, without doing damage in 
areas where the food supply was constant, although 
in and around sheep-farms. But be this as it may, 
the fear and dislike which its presence has engendered, 
threatens its existence. Hence it is to be hoped 
the experiment of the Zoological Society will be 
successful. 

Alcohol-Petrol as a Motor Fuel 

In connexion with the leading article in Nature 
of March 11 on the subject of power alcohol, it is 
of interest to find that an alcohol-petrol mixture lias 
begun to be distributed in Great Britain from garages 
over a wide and extending area under the name of 
“Koolmotor Alcohol Blend” at the same price per 
gallon as No. 1 Petrol. A mixture of alcohol in 
petrol has been in common use in racing cars for 
a year or two, but now the ordinary public will 
have for the first time an opportunity of testing its 
merits, in particular the absence of knocking. The 
anti-knock value is said to be equivalent to approxi¬ 
mately 86 octane number. An alcohol of 99-9 per 
cent purity produced in England is being used. It 
is probable that the use of a fuel of this type in 
England, with the opportunity it will give for general 
experimenting, will have an effect on engine design. 
As the result of motor racing, which has as its real 
object the improvement of design and not the 
establishing of speed records, engines of high com¬ 
pression ratios have been introduced which need 
special fuels if they are to be used to advantage. 

A blend of alcohol with ordinary petrol has now 
been prescribed by law in Czechoslovakia. Science 
Service of Washington, D.C., gives details of the 
spirit, 20 per cent alcohol and 80 per cent petrol, which 
the Government has apparently instigated in order 
to give a boost to the potato industry. Potato starch 
yields the desired grade of alcohol by hydrolysis 
and fermentation and all motor fuel is, apparently, 
to be treated with the specified percentage of 
alcohol before retail sale. There is, further, one 
technical matter which seems to have been solved 
in this connexion. Alcohol, as produced by economical 
distillation methods, usually carries with it 4-6 
per cent water, which makes it impossible to mix 
direotly with straight-run petrol, particularly of 
the paraffin base type. Recent research has resulted 
in a new distillation process, economical on a 
large scale, which permits dry or Absolute** alcohol 
to be made with the aid of benzene. This product 
is now available under the new Czechoslovakian 
edict. The somewhat curious corollary to all this is 
that ordinary petrol will now go on the restricted 
list in that country, like ethyl and methyl alcohol 
in Great Britain, and, presumably, only chemists, 
research laboratories and the like will be able to 
reoeive permits to purchase pure petrol. 


Darwin's Barometer 

The British Association has recently received on 
loan from the Royal Society the barometer used by 
Charles Darwin during the voyage of the Beagle, and 
it is now exhibited among the other relios of Darwin 
in Down House, his home in Kent, now in the custody 
of the Association. The barometer, made originally 
by the firm of Newton, has been restored by Messrs. 
Negretti and Zambra with the advice of the Meteor¬ 
ological Office, the soaleB have been re-engraved, and 
it is now in working order as Darwin had it. The 
instrument is of tho straight type, contained in a 
wooden case three feet long, with a thermometer 
near the base. The barometer scale reads down to 
18 *2 in., so it was suitable for use up to fairly high 
altitudes, and Darwin is known to have carried it 
when ashore during the voyage. A double mercury 
cistern and locking arrangement is provided to allow 
of carrying the instrument without disturbance. 

British Polar Year Expedition 

The National Polar Year Committee has received 
a report dated Docomber 31, 1932 from Mr. J. M, 
Stagg, leader of the British expedition at Fort Ra© 
in Canada. From this it appears that the party hod 
its first taste of winter conditions on October 1, when 
the first snow fell and the rain recorder was per¬ 
manently frozen up. The temperature at the date 
of the report was about —40° F. Difficulties have 
also been experienced with the clocks. Special low 
temperature clocks proved useless out of doors, but 
the party found that by removing all tho oil from 
ordinary clocks, they functioned satisfactorily. The 
recording pen of the anemograph has also proved 
troublesome. Sounding balloons have been sent up but 
none had been recovered, though a cabled message 
has since reported the recovery of two meteorographs 
with good records. Communication with the sub¬ 
station for auroral photography about twenty miles 
south-east of Fort Rae was by wireless, but with the 
onset of winter, a telephono line was taken across the 
frozen Great Slave Lake. Auroral activity has been 
poor though some form of aurora can be observed 
more or less continuously from dusk until dawn. 
Some four hundred photographs have been taken, 
using the double station communication to obtain 
simultaneous exposures at Fort Rae and the sub¬ 
station twenty miles distant. The moon is only 
below the horizon for a short time daily, and during 
full moon auroral photography becomes almost 
impracticable. The sub-station is manned by one 
member of the expedition for a week at a time. 
The expedition’s schedule inoludes full meteorological 
records every three hours, hourly cloud observations, 
and observations of aurora every five minutes and 
continuously when photography is being done. 

Recent Acquisitions of the British Museum (Natural History) 

Additions to the study series of mammals in tho 
Zoological Department of the Museum include the 
skins of a male and female golden oat (ProfeUe cwraia) 
from the Cameroons, presented by Mr. F. W. Car¬ 
penter . The specimens illustrate the two colour 
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phases found in this species, one skin being buff 
and the other grey* A similar dimorphism exists in 
the bay oat of Asia, and at one time the buff-coloured 
specimens were thought to represent a species dis¬ 
tinct from the grey ones. The Department of Entomo¬ 
logy has received during the past twelve months a 
further 7,773 insects collected and presented by Mr. 
Rowland Turner, from South Africa. Most of these 
are small and little-known wasps, and the proportion 
new to eoience is extremely high. The Department 
of Mineralogy has acquired by exchange fragments 
of a meteoric stone which fell on August 27, 1931, 
near Yukan in eastern KiongHi, China. Although the 
fall of stones from the sky has been mentioned in 
Chinese literature since 1808 b.c., none appears to 
have been preserved with the exception of three 
stones that have been described scientifically since 
1923. 

Botanical Acquisitions at the Natural History Museum 

His Majesty the Kino has placed on loan a 
further collection of Nepal plants presented to him 
by His Highness the Maharaja of Nepal. 'Hie col¬ 
lection contains 182 specimens and was made in 
central Nepal by Prof. K. N. Sharma. The plants 
are oxcollontly preserved, and include ft fine series of 
Primula, Gentiana and Mecanopsi# . Seeds of most 
of the plants have been sent for growing in the 
Royal Parks and Gardens. The British herbarium 
of the late Mr. Percy Moring has boen presented by 
his widow. Mr. Moring was resident for some time 
at Dover and the herbarium is rich in plants of the 
neighbourhood. It also contains the specimens 
collected round Hampstead during the Hampstead 
Regional Survey. Many specimens from the London 
suburbs are valuable records of habitats now lost 
through building. The Department has purchased 
Part I of a copy of an edition of Philip Miller’s 
“Figures of Plants described in the Gardener’s 
Dictionary”, published in 1798. So far, nothing is 
known further about this edition. The thirty plates 
are printed in various colours and are also coloured ; 
the dates have boon erased from the blocks and the 
Linnean system of naming has been adopted. 

A British Film Institute 

The joint committee of the Commission on 
Educational and Cultural Films and the bodies 
representing the film trade has now reached agree¬ 
ment on a scheme for the setting up of a British 
Film Institute. The general purpose of this Institute 
will be to encourage the use and development of 
the cinematograph as a moans of entertainment and 
instruction. Among its specific objects will be to 
advise educational institutions and other organisa¬ 
tions and persons as to sources and conditions of 
supply, types of films and apparatus ; to promote 
and undertake research into the various uses of the 
film and of allied visual and auditory apparatus; 
and to maintain a national repository of films of 
permanent value. The Institute will have a member-' 
ship baaed on subscription, and ita government will 
be vested in a council representative in equal pro- 
porUons of the film trade, educational interests and 


the general public. The membership of the governing 
council has not yet been completed, but it includes 
Sir Charles Cleland, Mr. A. 0. Cameron and Mr. R. S. 
Lambert as representing the Commission on Educa¬ 
tional and Cultural Films and Mr. Thomas Orruiston, 
M.P., Mr. C. M. Woolf and Mr. S. Eckman, as repre¬ 
senting tho film trade. 

Underground Lighting in Mines 

The paper on “Underground Lighting in Mines” 
read to the South Walos Branch of tho Association 
of Mining Engineers by R. H. Campin and published 
in the Mining Electrical Engineer for February is a 
helpful and useful paper. Special stress is laid on the 
importance of miners’ hand lamps. Mr. Campin points 
out that most of the hand lamps now in use are 
virtually of the samo type as those developed before 
1915. There are approximately 750 thousand hand- 
lamps in use in Great Britain. About fifty per cent 
of them are flame safety lamps. The popularity of 
the flame type is probably due to the fact that it 
automatically indicates the presence of inflammable 
gas. Most of the electric lamps in use are of a some¬ 
what antiquated type giving only one candle power 
and supplied by a two volt battery in a celluloid case. 
The number of lamps supplied by alkaline batteries 
is about four per cent. There is no doubt that in 
many cases improved lighting would considerably 
increase the output as well as diminish the total 
number of accidents per annum on which compensa¬ 
tion has at present to be paid. The author mentions 
the case of a German mine where the effect of 
doubling the illumination was to increase the output 
per man-shift by about 30 per cent. Doubling the 
light increased the cost of the lighting from a half¬ 
penny to a penny per ton of coal raised. Medical 
investigations have shown that nystagmus is 
practically a light deficiency disease. The collieries 
have to spend £440,000 annually in compensation to 
sufferers from it. If lights of not less than four 
candle power were used, the number of cases would 
be greatly diminished. The author thinks that the 
illumination of many of our collieries could be 
tripled or even quadrupled without increasing 
operating charges. Flood-lighting at localised spots 
is recommended. 

Prehistoric Society of Bast Anglia 

The contents of the rocent issue of the Proceedings 
of the Prehistoric Society of East Anglia (vol. 7, pt. 1) 
are of exceptional interest. At the head is the presi¬ 
dential address in which Mr. J, Reid Moir surveys 
the evidence for the culture of Pliocene man which 
has been collected in the last twenty-five years. This 
is followed by a description by Mr. J, P. T. Burchell 
of hand-axes from the north of Ireland, upon which 
Mr. Reid Moir reports that a certain number are 
undoubtedly of high antiquity, ranging from eolithio 
to Claotonian I. Lieut. K. R. W. Todd enumerates 
Stone age sites, mostly palaeolithic, from which he has 
obtained a considerable number of implements, in 
the neighbourhood of Bombay ; and Prof. A. Barnes 
discusses the mode of prehension of some forms of 
upper palfflolithic implements. The important work 
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of exploration at Grimed' Graves has been continued 
and Mr. Leslie Armstrong reports on the examination 
of five pits, one still unfinished, since the date of the 
last report in 1926. Two communications deal with 
different aspects of related problems. Of these, one 
by Mr. 8tuart Piggott and Prof. Gordon Childe 
describes and discusses the affinities of neolithic 
pottery from Lame, now in the Ashmolean Museum. 
The authors conclude that in decoration this pottery 
is a reflex of the current round the north of the 
British Isles that is supposed to have brought the 
passage-grave idoa to Denmark, while in form it is 
the most distinctively Iberian in the whole Windmill 
industry. In the second communication, Mr, J. G. D. 
Clark examines the distribution of the curved flint 
sickle blade in Britain, and deriving it from the 
Nordic culture area, thinks it is to be associated with 
the Peterborough pottery folk, while it is probable 
that the Windmill Hill people usod a composite 
sickle. In addition to othor communications, there 
are some useful notes and references. 

Barrages on the Niger 

One of the most important irrigation schemes in 
the African Sudan is being carried out in the Upper 
Senegal district of French West Africa, where the 
project is to irrigate the Macina district from the 
flood waters of the Niger. A few details are given in 
Terre Air Mer for February. At Bamako the Sotuba 
barrage/ 1,340 yards Jong, irrigates about 15,000 
acres on the right bank. The chief barrage, however, 
4s in course of construction below Segu about 200 
miles farther downstream at Diamarabougu. This 
will be about 1,300 yards long and will feed a number 
of canals on the left of the river. Some of these ore 
already cut and embanked. A navigation canal with 
looks will be built round this barrage. It is estimated 
that this irrigation scheme will eventually allow the 
population of the area affected to be increased five¬ 
fold with crops of rioe, cotton, forage plants and live¬ 
stock. 

Sir Patrick Gedd?s 

A supplement issued with the recent number of 
the Sociological Review (vol. 24, No. 3) consists of 
tributes to the late Sir Patrick Geddea by friends, 
former pupils and fellow-workers, in which hie many- 
sided genius, his fertility in ideas and his gift for 
inspiring enthusiasm in others are commemorated. 
Sir D. M. Stevenson, Lord Provost of Glasgow, 
writes of "the Social Reformer”; Mr. Edward 
MoGegan, writing from the Outlook Tower, Edin¬ 
burgh, with which the name of Geddee will always 
be associated, speaks of him as a man of action ; 
Lord Sandwich records his part in the saving and 
re-erection of Crosby Hall; Dr. R. 8. Buist tells of 
his work at University College, Dundee ; while 
intimate views of his enthusiasms, with which he 
Bred others, are given in accounts of his schemes 
for forming a university students’ quarter in London, 
of his work in town planning in India and in Palestine 
and his College dee Eoossais at Montpellier, by 
writers who were closely associated with him in these 
undertakings. * . 


Afro. 1, 1033 

Moles Storing Worms 

Referring to notes in our Calendar of Nature 
Topics of Feb. 25, Mr. Lionel E. .Adams, Wheatley, 
Shide Cross, Newport, I.O.W., who contributed a 
valuable paper entitled “Observations on a Captive 
Mole” to the Proceedings of the Manchester Literary 
and Philosophical Society of May 31, 1906, and later, 
an illustrated article entitled “Moles and Molehills” 
to Nature of March 10, 1910, p. 37, writes : “A 
farmer on whose land I woe trapping moles, informed 
me that while digging out a ‘fortress* he came across 
a mass of dead worms in the nest cavity close to the 
nest. He described the quantity as ‘three spadefuls’. 

I have frequently watched captive moles bury worms 
whon their hunger was satisfied. The mole would 
bite the worm with quick bites along its whole 
length and then cram it into the earth and scratch 
the earth over it with his fore paws.” 

Australian Entomology 

Amongst many valuable references to papers in 
all branches of science, Australian Science Abstracts 
(No. 4, Nov. 1932) records a “Bibliography of 
Australian Entomology, 1775-1930”, published by 
the Royal Zoological Society of New South Wales 
(1932, pp. 1-380). In the list of papers and works 
touching on Australian insects during that period are 
references to scientific expeditions which have 
visited Australia and information concerning authors, 
collectors and collections. Invaluable to entomo¬ 
logists, the work will be found useful also by zoologists 
and botanists. An index classifies papers written 
on various orders of insects, as well as papers on 
economic, medical and veterinary entomology, and 
on Australian fossil insects. 

The Faraday House Journal 

The part played by the Faraday House Electrical 
Engineering College in providing Great Britain with 
electrical engineers has been a very important one. 
Its old students are found occupying many of the 
highest positions in the electrical industry, and the 
recent issue of the Faraday House Journal states that 
more than 2,000 students have passed through the 
College. The virtual founder of the College was 
Robert Hammond, who in 1882 opened the Hammond 
Electrical Engineering College. In one of the notes, 
in the Journal reference is made to the attempt to 
light Cockermouth with electricity in 1881, the 
opening function being attended by Hammond. That 
same year Godaiming was lighted by eleotrioity, but 
whereas this proved successful the scheme at Cocker- 
mouth failed. The West Cumberland Times, however, 
looking ahead, said that electricity would revolu¬ 
tionise the world, that the maturing of fruits and 
vegetables would be speeded up by its use and that 
the dynamo would be as common on the farm as the 
threshing machine. 

The Ray Society 

At the annual general meeting of the Ray Society^ 
held on March 22, the following officers were re- 
elected : President, Sir Sidney Harmer ; -Sfaposi^t}-/! 
Sir David Pttdn; Secret ary. Dr. W. T. 'Calman^'r 
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Hr, Charles Oldham was elected a vice-president and 
Mr. D. J. Soourfield, Mr. J. Spedan Lewis and Mr. 
David Bryce were elected new members of council. 
It was announced that the third volume of Dr. 
Gurney’s “British Freehwator Copepoda” is in the 
press, and will form the issue for the current year. 
For future issue, in addition to the second volume 
of Prof. Stephenson’s “British Soa Anemones”, the 
Council has provisionally accepted works on British 
Neuroptera by Mr. F. J. Killington, on British 
Psocoptera by Mr. J. V. Pearman, and on British 
Freshwater Planarians by Mr. Philip Ullyott, all of 
which are in active preparation. 

Announcements 

At the annual general meeting of the Institute of 
Metals, the following oflficors were elected for the 
year 1933-34 : President : Sir Henry Fowler ; Vice- 
Presidents : Prof. C. H. Dosch and Prof. R. S. 
Hutton ; Members of Council : Eng. Vice-Admiral 
Sir Robert Dixon, Mr. Wesley Lambert, Mr. H. C. 
Lancaster, Mr. A. H. Mundey, Mr. A. J. G. Srnout, 
Mr. F. Tomlinson. The silver Jubilee meeting of the 
Institute will bo held in Birmingham on September 
18-21. It was in Birmingham that the first general 
meeting of the Institute was hold in the autumn of 
1908, under the presidency of the late Sir William 
White. 

The Institute of Physics announces that the 
B.O.I.M.A. Prize for the best paper published in the 
Journal of Scientific Instruments during the year 1932 
has been awarded to Mr. E. Lane aster-Jones, of the 
Science Museum, for his paper on “The Principles 
and Practice of the Gravity Gradiometer”, and the 
Institute of Physics prize for the best contribution 
to the Laboratory and Workshop Notes in the Journal 
has been awarded to Dr. J. L. Miller and Mr. J. E. L. 
Robinson of Messre. Ferranti, Ltd., for their joint 
note entitled “A Three-Dimensional Adjustment of 
an Electrode in Vacuo”. 

A special exhibition in commemoration of the 
death, on April 22, 1833, of Richard Trevithick, the 
great advocate of the high-pressure steam engine 
and the ‘father’ of the railway locomotive, is being 
held in the Main Hall of the Science Museum, South 
Kensington, from March 31 until the end of June. 
The exhibition includes examples of engines, etc., 
designed by him as well as numerous other objects 
relating to him and his work. 

The fourth annual exhibition of television and 
photoelectric apparatus arranged by the Television 
Society will be held at the Imperial College of Science 
•, and Technology, South Kensington, S.W.7 on April 
0 at 0-9 p,m. and April 6 at 0-9 p,ro. The exhibition 
catalogue (price 8d., or post paid* 7d.)can be obtained 
on about April 3 from the exhibition secretary, Mr, 
W. G. W. Mitchell, “Lynton”, Newbury, Berks. 
Further information and owds*rf admission can Be 
obtained from the honorary) business secretary of 
the Television Society * Mr. Denton, 20, Lisburn® 

Road,Hampstead,N.W.3. 


We have received from British Glues and Chemicals 
Ltd., Imperial House, 15, 17, 19 Kingsway, London, 
W.C.2, a pamphlet containing particulars of an inter- 
national competition organised with the object of 
promoting interest and research in tho development 
of tho uses of bone glue. Provision has been made 
for prizes to the total value of 20,000 Swiss francs 
and a further sum of 10,000 Swiss francs is held in 
reserve to bo employed in special cases set out in 
the rules. A oopy of the pamphlet containing the 
rules and any further information may be obtained 
at the above address (Department I/S). 

In tho review of Dr. W. N. Bond’s “Numerical 
Examples in Physics” in Nature of Maroh 4, the 
reviewer suggested that it was a slip on the part 
of the author to express the mass of the sun as 
1 -47 kilometres, and to speoify a piece of glass as 
having a refractive index of 1*961. Lord Holden 
has written to point out that the former is a state¬ 
ment in terms of unite that Eddington has found it 
convenient to use. It may therefore bo regarded as 
correct but rather cryptic. As regards the second 
statement, glass has been made of such a large 
refractive index as is given in the question, though 
it is not very satisfactory in use, turning yellow with 
age. The high value of the refractive index was 
intended by Dr. Bond to add point to the numerical 
example. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned :—Three 
junior assistants in the Chief Engineer's Department 
of the Metropolitan Water Board—The Chief 
Engineer, Offloes of tho Board, 173, Rosebery 
Avenue, E.C.l (April 6). A temporary principal 
technical assistant in the Shellfish Services Staff and 
an assistant naturalist in the Fisheries Department 
of the Ministry of Agriculture and Fisheries—The 
Secretary, Ministry of Agriculture and Fisheries, 10, 
Whitehall Place, London, S.W.l (April 10). Exam¬ 
iners in botany and mathematics in the matriculation 
and General School examination of the University 
of London—The Secretary to the Matriculation and 
School Examination’s Counoil, University of London, 
South Kensington, S.W.7 (April 18). A professor 
of physiology in the University of Sheffield—The 
Registrar (April 20). A senior pathologist in the 
Department of Preventive Medicine of the University 
of Bristol—The Secretary (April 20). A scientific 
assistant in the Imperial Bureau of Plant Genetics : 
Herbage Plants, Agricultural Buildings, Aberystwyth, 
Wales—The Director (April 21). A demonstrator in 
the Department of Zoology at Bedford College for 
Women, Regent’s Park, N.W.l -The Secretary 
(April 29). An inspector of installations (heating, 
ventilating, electrical* sanitary, etc.) for the new 
buildings of the 8oci4t4 des Nations—Le Bureau du 
Personnel, Secretariat Sooi6t6 des Nations, Geneva 
(April 30). A lecturer in helminthology in the Depart¬ 
ment of Zoology and the Royal (Dick) Veterinary 
College (University of Edinburgh)—The Secretary of 
the University (Moy 24). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any othor part of Nature. No notice is taken 
of anonymous communications.] 

Protective Inoculation against a Plant Virus 

The X virus of the potato, first described by 
Kenneth Smith 1 , is capable of considerable variation 
in virulence, as shown by its clinical expression on 
several of the Solanaceaj. If tobacco plants be inocu¬ 
lated from the potato and the virus maintained by 
passage over a long period, tho clinical expression 
may pass from a more or loss mild mottling of palo 
and dark green, to a stage in which tho pale areas 
are bright yellow, ending in one in which the lesions 
become extensively necrotic. Inoculation with the 
virus in this latter stage causes young tobacco plants 
to remain in a dwarfed and crippled condition. 

Some four months ago, a series of experiments 
was instituted in which segments of about 2 mm, 
diameter wore punched out of tho green and yellow 
areas respectively of a leaf of a somewhat severely 
affected X-infeoted tobacco plant of tho White 
Burley variety, and inoculated by noodle into young 
and healthy seedlings of tho same variety. It was 
at one© evident that two distinct clinical conditions 
had ensued. From the groen areas there resulted an 
exceedingly mild disease we may designate the 0 
type of X, from the yellow areas a severe disease 
with large bright yellow patches on a pale groen 
background accompanied by dwarfing; we may 
designate this the L type of X. So far, no further 
development of virulence has occurred in this type, 
although the G strain has, by selective sub-culture, 
been reduced to one giving an almost imperceptible 
reaction, Mixing the G and L tissue extracts in vary¬ 
ing proportions in vitro , and inoculating tobacco 
seedlings with the same, has shown that a mixture 
of 1 L ; 9 G produces a preponderantly Q reaction, 
whilst mixtures with less of the G element call forth 
a reaction like that of L. Although plants infected 
with a 1 L : 9 G f or a l L : 10 Q mixture behave, in 
general, like Q infections, yet small areas of bright 
yellow, such as is common in the L type, do appear 
scattered on the otherwise almost normal green leaf. 
Sub-cultures from such yellow and green areas 
respectively, in these mixed infections, reproduce the 
original L and G types. There has been mixture of 
tho two strains, not neutralisation of one strain by 
the other. 

If tobacco plants inoculated with the mildest type 
of the Q form of the X virus—no matter whether the 
ensuing reaction is definite enough to be recognised 
as a mottle, or so slight as merely to arouse a sus¬ 
picion of its presence—are re-inoculated after nine 
days, either with the L strain or the most virulent 
necrotic type of X we possess, no further reaction 
ensues. Such plants retain their mild, almost 
imperceptible, G type of reaction, and present a 
solid immunity against the further attack of the 
X virus however virulent it may be. Later experi¬ 
ments have shown that this protection against the 
virulent strains of X is developed on the fifth day 
after the preliminary inoculation# and some four to 
five days before any systemio response to Q is 
apparent. When from such doubly inoculated plants 


sub-cultures are made, only the G type of the X virus 
is obtained; the secondarily inoculated and severer 
type has failed to gain an entry. It would appear 
that once the plant cell has formed a symbiotic union 
with the non-virulent form, it has no o&paeity 
to enter into relations with any other virus elements 
of the same generic type. 

The reactions recorded above have been repeated 
on Datura strammonium ; in this species both the 
L and the necrotic forms of X produce a deadly effect. 
It is. however, only necessary to give the Datura plants 
a preliminary dose of the Q form of the X virus, 
which induces but a mild mottle with little or no 
hindrance to growth, and subsequent inoculation a 
v^oek later with the most severo X virus is without 
effect. 

The protection afforded by the G strain holds good 
also for Miss Hamilton’s* Hy IV, an X type of virus 
discovered in field crops of Hyoscyamus, but it is 
powerless against the Y potato virus of Kenneth 
Smith 1 , as well as against that of tho common 
tobaoco mosaic, Johnson’s No. 1. 

The green ‘veinbanding* islets, a late development 
on the leaves of tobaccos infected with the Y virus, 
have been examined by the same methods but with 
different results. Here neither evidence of a mild or 
symptomless G form, nor that of any adequate 
protective mechanism, has as yet been found. Indeed 
the central portions of such green islets appear to be 
free of virus. A similar condition was shown by 
Storey and McClean* to exist in streak-infected maize. 
How such green areas, surrounded by a solid mass of 
heavily infected cells, retain their freedom from virus, 
is a problem distinct from that of the corresponding 
areas in the X-infeoted plant. 

Within the limits of this communication it is not 
possible to do more than refer very briefly to the 
results of others. McKinney 4 differentiated green and 
yellow strains in rosette disease of wheat, as has been 
done here with the X virus. Both Price* and Thung 4 
have recorded observations which suggest a similar 
type of immunity. The phenomenon here described 
is, however, distinct from theirs, inasmuch as the 
protection afforded is achieved by a preliminary 
inoculation of a virus with an almost subliminal 
virulence, with the result that neither protective nor 
subsequent inoculation has any appreciable effect on 
the health of the plant. 

Redolikfe N. Salaman, 

Potato Virus Research Institute, 

Cambridge. 

March 6. 

1 Smith. Kenneth M. t Proc. Roy. Sot., B, 100, £51; 1081. 

• Hamilton, M., Ann. App, Biol., 10. 560; 1982. 

• Storey and HeClean, Ann. Arp. Biol., 17, 091; 1930. 

4 McKinney, H., Stitn*. N.S., 78, 050; 1931. 

• Price, W., Contrib, of the Boyce Thompson Institute, 4, 359; 1988. 

• Thung, T, H., reviewed In B. I. M., 11, 750; 1031. 


Experimental Rickets as a Phosphorus Deficiency 
Disease 

Although both prophylactic and curative tech¬ 
nique against rickets is now highly developed, the 
pathogenesis of the disease is still far from being 
adequately understood. Recent experimental findings 
—some having already been published 1 , others to be 
published Shortly—are briefly summarised here since 
they afford, it would tteem* strong support for the 
view that, whilst other factors play a part, and it 
would be idle to endeavour todissociate phosphorus 
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from calcium metabolism, yet nevertheless a chronic 
defect of phosphorus uptake from the diet is the most 
important single factor in the production of experi¬ 
mental rickets in rats. This is very probably true in 
a large proportion of oases of human rickets also, 
vitamin D being of importance in the rat or human 
dietary only in so far as its presence enables the 
organism to increase the net intestinal absorption of 
phosphorus from the food. Our findings also throw 
a little light, it is believed, on the part played by the 
bone enzyme^ in this disease. 

(а) VPG'l lave found that on a normal stock diet, 
(Bills*!**) with or without extra vitamin D in the form 
of irradiated ergosterol or cod liver oil, very severe 
rickets, demonstrated by X-ray photographs, by the 
histological appearance of sootions of the long bones 
and by bone ash and plasma phosphate analyses, 
may be brought about in growing rats by the simple 
expedient of adding 0*5 per cent of beryllium car¬ 
bonate to this normal diet. With smaller quantities 
of the carbonate down to 0*1 per cent or even less, 
a milder rickets may be produced, amenable in some 
degree to therapy with the usual antirachitic agents. 
The addition of an equivalent quantity of beryllium 
phosphate to the Bills's diet has no such effect, and 
the rats continue to grow normally. 

Beryllium is peculiar in forming a phosphate which 
is highly insoluble even in fairly acid solutions (pH4 
or less). Its rochitogenic effect is almost certainly 
bound up with this property, the beryllium dissolved 
in the gastric juice precipitating quantitatively in 
the intestine with any free phosphate found there, 
whether derived from the food or from tho intestinal 
secretions, and removing it in tho insoluble form in 
the fasces. 

The possibility has not been overlooked that 
beryllium may be taken up from the food, and have 
a specific toxic effect on the growing bone. That this 
is probably not the case is indicated not only by the 
experiments just mentioned, in which beryllium 
phosphate added to tho diet permitted of strictly 
normal growth, but also by the absence, histolo¬ 
gically, of any evidence of toxic disturbance of the 
bone or cartilage cells. Moreover, qualitative chemical 
analysis of the ash of the bones and other tissues of 
the experimental animals has so far failed to reveal 
any recognisable quantities of beryllium, using a 
method sensitive to the presence of .1 part of beryllium 
in 100 parts of calcium. 

(б) In the ‘beryllium rickets’ described above, and 
also in rickets produced in rats by the raohitogenio 
diet McCollum 3143 or Steenbock 2965, we have 
found that in addition to a very low plasma inorganio 
phosphate (in beryllium riokets values so low as 
0*4 mgm. phosphorus per 100 c.c. plasma have been 
found), there is also a marked diminution in the 
phosphoric ester content of the red blood cells. Assuming 
the correctness of Robison’s theory* of the function 
of the bone phosphatase in the deposition of bone 
salts, and that the phosphoric esters of the red cells 
form an important substrate for the activity of this 
enzyme, it would appear that riokets is explicable as 
tiie result, on the physico-chemical mechanism of 
bone deposition, of a two-fold handicap, first the low 
inorganic phosphate in the plasma, and secondly the 
low phosphoric ester content of the circulating blood. 
.If vitamin P be added to the McCollum or the Steen * 
book diet of such rachitic animals, during the time 
the rickets is disappearing the phosphoric ester con¬ 
tent of the red cells is increasing towards normal. 

The above findings fit in very satisfactorily with 


the recent work of Shohl and collaborators 4 on rat 
rickets, of Thoilor and Green* on the production of 
rickets and osteomalacia in herbivorous animals, and 
of Bodansky and his co-workers 4 on human rickets. 
The accumulated evidence may now be sufficient to 
support the corollary that the moat important, if not 
the essential, effect of vitamin D in physiological 
quantities is to increase directly tho intestinal ab¬ 
sorption of phosphate (which normally implies 
increased uptake of calcium also) from the diet. It 
seems likely that, in the human, the functional 
efficiency of the intestine in the taking up of phos¬ 
phate may vary markedly from one normal individual 
to another, tho diet being the same. In certain 
stubborn cases of infantile rickets or adult rickets 
(osteomalacia) we may be dealing, essentially, with 
individuals in whom, as the result of an inborn or 
acquired functional defect of the intestine, this 
ability to take up phosphato from the contents of the 
gut is abnormally low, rather than with individuals 
in whom there is a deep-seated metabolic error or an 
essential deficiency in tho process of bone formation 
itself. Their cure (if the intestinal absorptive 
mechanism hod not degenerated too far) by the 
addition of gonerous quantities of vitamin I) to the 
diet would then be explicable by the action of the 
vitamin not directly on the deposition of bone, but 
indirectly in stimulating phosphato uptake through 
the defective intestinal wall, a suggestion which, 
though not new, has hitherto been somewhat looking 
in experimental support. 

H. D. Kay. 

B. L. Guyatt. 

National Institute for Research in Dairying, 
University of Reading, and 
University of Toronto, Canada. 


1 Bran Ion, Guyatt. and Kay, J. BUd. Ch*m. y 98, XI ; 1931. 

1 BUI*, St of., J. Biol. Cfew.. 90 , 619 ; 1931. 

• RobUon, BUrkem. J„ 17. 886 ; 1923. 

4 Brown, Shohl. Chapman, Row and Saurweln. J. Biol. Chem. t 98 , 
207 : 1932 ; and nevcral communication* by Shohl SL of., for which 
reference may be round In this paper. 

• Theller and Green, Sutrition AbttracU and Revieiot. 1, 859; 1932, 

• B&kwin. Bodanaky and Turner, Proc. Soc. Exp. Bio l and Med., 99 , 
1238; 1934. 


Estimation and Distribution of Ascorbic Add 
(Vitamin C) and Glutathione in Animal Tissues 

Most of the recorded measurements of the reduced 
glutathione content of tissues have been made by 
Tunnicliffe’s method of titration with iodine on the 
assumption that tho trichloracetic extracts of tissue 
contain little else but glutathione capable of reducing 
iodine in acid solution. A inethod depending upon 
a different principle was introduced by Mason, who 
found that the reduced glutathione content of liver, 
kidney and yeast extracts determined by titration 
against iodine is 120-200 per cent of the true value. 
His method has however been neglected, and the 
iodine method has been used almost exclusively. 
Reoently, Bierioh has evolved a third method for the 
estimation of reduced glutathione and has also 
obtained values much lower than those obtained by 
iodine titration. Ever since the discovery of asoorbio 
acid, it has been evident (as is mentioned by these 
workers) that where ascorbic acid occurs in the 
tissues, it will be estimated as glutathione in the 
iodine titration ; but it has been assumed without 
any evidence that ascorbic acid occurs only in traces 
except in the suprarenal cortex. 

Using the indophenol titration method of Tillmans 
as modified in this laboratory for the estimation of 
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ascorbic acid, we have found that ascorbic acid 
occurs in a number of organa in amounts comparable 
with that of glutathione, and that in organs other 
than the suprarenal cortex, up to 40 per cent of the 
iodine titre (‘glutathione’) may be accounted for by 
the ascorbic acid. Figures are given for blood, 
voluntary muscle, liver, kidney and the lens of the 
©ye in the accompanying table. In view of this 
finding, data relating to the glutathione content of 
tissues, and factors influencing it, will require a 
thorough ro-examination. 



Ascorbic 

JV/100 I, 
required 

Total 
N/100 I, 

Per oent 


acid 

for ascor¬ 

required 

of I, titre 

Tissue 

(mgm. 

bic acid 

per «m. 

due to 


per gm.) 

present 

tissue 

ascorbic 



(c.c.) 

(c.c.) 

acid 

Rat blood 

<0*02 

<0-023 

0-197 

<12 

muscle 

0 00 

0-068 

0*232 

29 

„ liver 

0*15 

0-188 

1*14 

16 

„ kidney 

0-22 

0-26 

0-910 

27 

Sbeep liver 

0-46 

0-512 

1-51 

34 

„ eyo lens .. 

0*46 

0-52 

1-64 

32 

Pig liver. 

0*38 

0-482 

1-44 

80 

Rabbit liver 

0*40 

0-455 

1-33 

84 

n kidney .. 

0*26 

0-285 

0-656 

43 

Guinea pig liver, scorbutic 

0-09 

0-102 

1-lfl 

9 

„ „ normal 

0-30 

0-34 

0-97 

85 

Ox suprarenal cortex 

1-02 

1-85 

2-40 

77 


From the data collected in the table, it will be 
seen that those tissues known to be rich in glutathione 
also have a high ascorbic acid content, and this 
coincident occurrence of the two substances has led 
us to formulate the working hypo thesis that ascorbic 
acid and glutathione may bo two linked factors in 
one system of oxidation in the animal cell. This has 
already led to the discovery of a thermolabile agent 
which is a catalyst for the dehydrogenation of 
ascorbic acid. 

It must be borne in mind that although glutathione 
does not reduce 2-6 dichlorphenolindophenol under 
the conditions employed, there may be other unsus¬ 
pected substances in the tissue extracts which will 
reduce the reagent, and therefore will be included in 
the estimation as asoorbic acid, causing too high a 
figure to bo obtained. Fortunately, the ascorbic acid 
content as determined by the titration method can 
be chocked by measuring the antiscorbutic activity 
of the tissue, and experiments with this object are 
already in progress. 

T. W. Birch. 

W. J. Dann. 

Nutritional Laboratory, 

University of Cambridge and 
Medical Research Council. 

March 10. 


Action of Proteolytic Enzymes on the Oxytocic 
Principle of the Pituitary Gland 

For more than a year we have been engaged in 
a study of the inactivation by enzymes of purified 
preparations 1 of the oxytocic principle of the pituitary 
gland. The stimulating action of the hormone on 
smooth muscle is slowly destroyed by aminopoly- 
peptidase preparations from English brewers’ yeast, 
and is rapidly destroyed by dipeptidose and pro¬ 
teinase preparations from the same source. Prepara¬ 
tions of dipeptidase and aminopolypeptidase, with 
which Dr. Graasmann of Munich kindly presented us, 
also inactivated the hormone. None of the enzymes 


mentioned above is responsible for this inactivation. 
It is apparently due to an additional enzyme, present 
in these preparations, which has a pH optimum 
at 7*4. 

Recently Freudenberg, WeiBs and Eyer* stated that 
“die Wirkung der Substanz [the oxytocio hormone] 
von Pepsin und Erepsin nicht verfindert, von Trypsin 
und Papain (auch wenn dieses nioht aktiviert ist) 
aber zerstdrt wird. Das Hormon ist entweder 
hoohmolekular oder an einem hochmolekul&ren 
Tr&ger der Eiweissgruppe gebunden. Offenbar 
gehdrt es dem Typus des Insulins an”. We concur 
that papain preparations destroy the hormone 
rapidly, even more rapidly than do dipeptidase 
•preparations, but the pH-optimum and pH-activity 
curve of the enzyme causing this destruction are 
the same os those of the yeast enzyme mentioned 
above. It is improbable, therefore, that the destruc¬ 
tion of the oxytocic hormone is caused by a papainase, 
and we suggest that it is due to the presence in the 
papain preparations of an enzyme identical with, 
or similar to, the enzyme which we have detected 
in yeast. 

Our experiments with the yeast enzyme and papain 
preparations will shortly be published in extenso. 
Experiments are in progress to identify the enzyme 
which destroys the oxytocio hormone, and we have 
been occupied for some time in investigating the 
constitution of the hormone by studying its behaviour 
with other enzymes and with chemical reagents. The 
results of an investigation of the action of nitrous 
acid and other reagents on the hormone have already 
been published*. 

J. M. Guu^akd. 

T. F. Macrae. 

Biochemical Department, 

The Lister Institute, 

London, S.W.l. 

1 Gulland and Newton, Biochcm. J. f £ 6 , 837 : 1032. 

• Freudenberg, Welaa and Byer, NoterwiM,, 80. 058; 1032. 

1 Gulland, ChemUtry and Induttry, 62,100; 1083. 


I Predissociation and Pressure Effects in the Band 
Spectrum of Aluminium Hydride 

By the aid of graphical methods 1 , we have con¬ 
structed the potential curves Vj{r) for different 
rotational states of *IJ in aluminium hydride. From 
estimations on the line width of the diffuse lines in 
the 1 II — X L band system, we wore able to extend our 
constructions to wide nuclear spacing (r ~ 3 X 10-** 
cm.) as shown in Fig. 1. Reproducing the curve 

V,(r) for J- 0 [Vj<r) - F,(r)+ 8 -A- t J(J+ 1)J 

we found, that even now a potential barrier remains 
in 41, the height of which is ~ 400 cm. 1 , as related 
to the limit of dissociation. This result appears 
somewhat surprising, as in the few oases hitherto 
investigated (hydrogen, mercury hydride, etc.) a 
smooth approach of the potential curves to the limit 
of dissociation has been assumed. We are not in the 
position to distinguish between the alternatives, 
whether this harrier, is a feature of the l II-state itself 
or produced by the intersection of some unknown 
and repulsive 1 II*-©tate, as suggested in Fig. 1. In 
the latter case, the actual l II-curve should he oone* 
lated to some excited state in the A1 atom as already 
suggested by Kronig*, although for other reasons. 
In any event, by this construction the level scheme 
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of AlH has been related to that of the A2 atom, 
the position of the level v « 0, J ** 0 in l II situated 
1400 ±60 cm. 4 below the limit of dissociation. 
Incidentally, it may be mentioned that some interest¬ 
ing oases of perturbations and predisaociations in the 
excited and *£* states* are readily explained 
hereby. 

The transparency of the potential barrier to the de 
Broglie waves is a well-known effect 8 , which has been 
applied especially to the problems of the disintegration 
of atomic nuclei and moleculos. Generally, the effect 

of transparency is given by an expression “ e 

»■* _ 

where dr. In the special 

r i 

case here considered, the life ofmolecu les in *11 is thereby 
reduced from 10 • sec. to ~ 10 18 sec. in the most 
excited rotational states observed. In addition, we 
wish to point out a reciprocal effect, which comes 
into play when we consider the problem of molecular 



formation. In cases of resonance between the system 
of free atoms and the molecule formed, the prob¬ 
ability of capture per collision is determined by an 
expression ~ e ■+ Pj. Apparently, this resonance 
effect plays an important r61e, influencing the pro¬ 
cesses of exchange between atomic and molecular 
states [A1 -f H *— AlH] in favour of molecular 
formation. To speak more figuratively, the barrier 
acta as if perforated by a system {J , v) of narrow 
channels, by which the molecular formation and 
dissociation takes place. 

Applying these considerations to the case of AlH, 
we expect an excess in the number of molecules of 
those rotational levels which are situated close above 
the limit of dissociation in *11, an effect olear enough 
to be distinguished from those determined by the 
thermal and electronic activation of the moleoules. 
From a close examination of the intensity distribu¬ 
tion in the bands of a II - % emitted by an 
aluminium arc burning in pure hydrogen of one 
a&noaphere pressure, we found that the lined 
Originating from the rotational levels J — 16 in 
o and J « 7 in v « 1 exhibit distinct peaks 
on the smooth curves of intensity, given by the 
H 

expression wT W, It must be emphasised that, 
these lines still belong to the type of sharp band lines, 
s - the disintegration of the molecule in the initial state 
being protected by an almost impenetrable potential 


At low pressure ( ~ 10 mm. mercury) in the arc, 
the exciting conditions are mainly due to electronic 
activation of the moleoules. In the states of pre¬ 
dissociation, by increasing pressure, this effect is 
superposed by the effect of molecular formation* 
The sensible influence observed 4 of the hydrogen 
pressure on the intensity of the diffuse linos may be 
interpreted by the aid of the mechanism of resonance, 
suggested above. Although somewhat hampered by 
the damping factor e V, the rosonanoe process must 
be largely favoured by an increasing number of mole¬ 
cules within the radius of interaction of the indi¬ 
vidual A1 f H process. 

DotaiLs regarding the investigation will be given 
later, 

Ertk Hulth^n. 

Ragnar Rydrkrg. 

Laboratory of Physios, 

University of Stockholm. 

Feb. 8. 

1 R. Rydberg, Z. Phyt., 73. 37fl ; 1931. ibid,, 80, 617 ; 1033. 

1 H, de L. Kronlg, Z. Phy$„ 62, 300; 1930. Regarding th© con¬ 
structions of the potential curves of AlH we made use of a more exact 
relation between the line width and the potential barrier, recently 
developed by 0. Mllller, Z, Phys., 79, 695 ; 1932. 

1 The general theory of inelastic collisions lias been thoroughly 
treated by O. fianiow in hi* book "Atomic Nuclei ami Radioactivity , 
Oxford University Press, 1931. 

* E, Bengtsaon and R. Rydberg, Z. Phy$., 69, 640; 1930. 


New Experimental Evidence in the Sulphur- 
Hydrogen Reaction 

Bodknstein 1 studied this reaction in sealed.bulbs 
containing excess of sulphur, and found a temperature 
coefficient of 134 betwoen 234° and 283°, and 177 
between 310° and 356°. HiH work was oriticised, by 
Norrish and Rideal®, as possibly vitiated by the 
hydrogen sulphide liberated on the solidification of 
the residual sulphur, and as leaving uncertain, in 
view of the variable temperature coefficient, the part 
played by the walls of the bulbs. These workers 
employed a dynamic method, and showed that the 
logarithms of the total reaction velocity—always, 
however, measured in the presence of nitrogen— 
when plotted against absolute temperature yielded a 
curved line. The differences in the velocities 
obtained, using hydrogen at partial pressures of 
0’810 atm. and 0*304 atm., respectively, when suitably 
plotted gave a straight lino which was interpreted as 
belonging to the gaseous reaction alone, since the 
surface reaction, common to each series, was assumed, 
and reasonably so, to be independent of pressure. 
The velocity of tho composite reaction was also 
shown experimentally to be increased by increasing 
the glass surface, to which it was stated to be pro¬ 
portional ; and to be independent of the amount of 
sulphur present. Knowing the contribution of the 
gaseous reaction, data for the surface were deduced, 
and thus the temperature coefficient of each reaction 
was obtained: homogeneous 2-19, heterogeneous 
1*48. 

The assumption, fundamental to their deductions, 
made by Norrish and Rideal, that nitrogen is without 
effect on the velocity of the formation of hydrogen 
sulphide, has not been borne* out by our re-examina¬ 
tion of tho problem. Actually, nitrogen definitely 
increases the velocity of the gaseous reaction over 
practically the whole of the temperature range under 
consideration. Furthermore, we have been unable 
to obtain any evidence of the heterogeneous reaction, 
described by them as taking place on the glass 
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aurfaoe of the vossein. A heterogeneous reaction of 
some magnitude has, however, been observed, but it 
ia confined to the surface of the sulphur, its velocity 
being proportional to the area thereof. 

At 760 mm., in pure hydrogen, when precautions 
were taken to keep a uniform pool of sulphur in the 
reaction vessel, the dynamic method, in our hands, 
gave a practically straight log d [H,S]/dt against 1/T 
plot between 265° and 350° The velocities were 
unaffected by an increase in the surface/volume 
ratio of 600 per cent, but wero appreciably altered 
by ohangee in the area of liquid sulphur ; in the 
latter case, within certain limits, the temperature 
coefficient of the total reaction was not sensibly 
changed, provided the particular areas wero kept 
constant throughout the temperature range. The 
introduction of nitrogen resulted in a curve, similar 
in form, and close in actual position, to that of 
Norrish and RkleaJ, and the velocities were somewhat 
higher than was warranted by the partial pressure of 
hydrogen employed. 

A study of the gas reaction was made, statically, 
in bulbs, wherein the amount of sulphur was always 
more than twenty times that converted to the hydride, 
but was, nevertheless, insufficient to allow of any 
liquid being present. The surface/volume ratio and 
the pressure of hydrogon were varied, and the results 
showed that the velocity of hydrogen sulphide forma¬ 
tion was : ( 1 ) proportional to the concentration of 
hydrogen ; ( 2 ) proportional to the square root of tho 
concentration of sulphur ; (3) independent of tho 

area of the glass surface. 

The plot of log d[H*S]d< against 1/7’ was per¬ 
fectly straight, and gave a tomjjerature coefficient of 
l'94. With the same partial pressure of hydrogen, 
in tho presence of nitrogen, log d [H,S]d$ against 1/T 
was decidedly curved, and the velocities wero appre¬ 
ciably greater than with pure hydrogon. The 
difference, brought about by the nitrogen, points to 
a chain mechanism, and the investigation is pro¬ 
ceeding with the substitution of helium for nitrogen, 
and with the limitation of the space for chain forma¬ 
tion. The gaseous reaction proceeds in accordance 
with the equation, 

d [H,S ]jdt = K [HJ x V [8]7 

Two or three forms of chain mechanism suggest 
themselves, but we hesitate to differentiate between 
these in tho absence of other data which are at present 
being sought. 

By a modification of the shapes of the bulbs, 
whereby throe pools of liquid sulphur, of different 
sizes, were exposed to the action of hydrogen, the 
composite reaction, in the presence of known areas 
of sulphur, was investigated. The velocity of the 
surface reaction was computed by deducting that of 
the homogeneous one from the composite figure, and 
its temperature coefficient was estimated from the 
results obtained. The reaction at the surface of 
liquid sulphur proved to bo ; ( 1 ) proportional to the 
area of the liquid exposed ; ( 2 ) proportional to the 
pressure of hydrogen. It gave a straight log 
d [H|S]/cfr against l/T plot, from which a tempera¬ 
ture coefficient of 1*86 was calculated. The surface 
reaction proceeds in accordance with the equation, 

d [H®» K x area of liquid sulphur X [H,]. 

Although Bodenstein failed to recognise the com¬ 
posite nature of the reaction between hydrogen and 
sulphur, first suggested by Norrish and Hi deal, he 
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evidently believed it to have the characteristics of 
the gaseous reaction here described, in spite of the 
fact that his analytical results did not entirely con¬ 
firm this view. His approximate methods also 
obscured the effect of the heterogeneous reaction 
occurring at the sulphur surface and prevented its 
detection. 

E. E. ArasiiBY, 

T. G. Pb ARSON. 

University of Durham, P. L. Robinson. 

Armstrong College, 

Nowoastle-upon-Tyno. 

Feb. 16. 

1 Z. phyt Cham , 89, SIR; Ifl90. 

• J. Cham. Sot. % 188, 690; 1923. 


Variation Problems for a Symmetrical Region 

In a review in Nature 1 it is stated that the equa¬ 
tion of conduction of heat con be regarded only as 
a limiting case of an equation arising in the calculus 
of variations. A successful attempt has boon made, 
however, to derive the equation directly from a 
variation problem of an unusual type. 

It is found that if we writo 

U as J F (x , t)> v = F (x t — /) 
and integrate 

8u 8u 8u 

$v S r V 8/ 

over a regipn bounded by the lines x — * a, t « ± 6, 
requiring F to be zero on the boundary, the variation 
of the resulting integral I gives rise to the differential 
equation 

8*u ^ 8w 

Sr* 8r 

A physical meaning for I has not yet been found. 

A variation problem for a symmetrical domain 
usually gives rise to a functional equation such as 
F m (t) — n 1 F ( — t). A solution F (/) A cosh (nt) 
— B sin {nt) of this equation may be found by 
splitting F (0 into its even and odd parts, a device 
that is often useful. 

H. Bateman. 

California Institute of Technology, 

Pasadena, California* 

1 Natubb, 189, S50, June 11, 10S2. 


If, in Prof. Bateman’s example, we take 

F (x, t) + F (x 9 — t) « 2 <p (x, <)• 

F (x, t) — F (x, — t) « 2 i[/ (x, t), 

then 9 and ^ may be regarded as independent of each 
other, and the variational equations are 


can be derived 


8<p __ 84* 89 

8 ? “ Jt* 531 it • 

8*44 

It is true that the equation ^5 

by adding these two equations, but it represents only 
a part of the variational system ; the whole set con¬ 
sists of the above two equations, which when wo 
eliminate ^ give 

8*9 _ 8^9 
8 r< ” 8 /*’ 

and I regard this as the true differential equation 
arising in Prof. Bateman’s problem. 

E* T* Whittaker* 
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Fluorescence of Pure Salts of the Rare Earths 
Investigating the connexion between the emission 
spectra in colourless materials 1 and the absorption 
spectra of the ions of the rare earths 1 we have found 
that the pure salts of the rare earths can also exhibit 
a fluorescence of a surprising brightness. Up to the 
present, this fact was still very doubtful*. Under 
excitation with violet and ultra-violet light* europium 
sulphate in particular shows a brilliant red 
fluorescence. Terbium sulphate fluoresces also very 
strongly with a pale greenish colour. The luminosity 
of the sulphates of samarium and dysprosium is 
weaker. Our samples of the sulphates of holmium 
and erbium showed no perceptible emission. The 
Spectra emitted are very sharp, especially at lower 
temperatures. 

Conclusive proof that the emission is to be ascribed 
to the pure salts and not to any impurities is given 
by comparing these spectra with the phosphorescence 
spectra, when the same ion (in a small amount of 
about 0-1 per cent) is embedded in a colourless salt by 
heating. The agreement between the particular 
groups in the spectra of a given ion shows at the 
first glance 4 that the fluorescence is due to the ion 
of the pure salt. Therefore this emission is of the 
same type as that of the uranyl salts and also the 
duration of the fluorescence is of tho same order. 

R. Tomaschkk. 

O, Deutbchbkin. 

Physical Laboratory of tho University, 

M arburg /Lab n. 

Feb. 10. 

1 Natcrs, 180. 740; 1032. 

• Z. Phy*. ; 1033. 

1 GelKt»r-8choeL, “Handb. d. riiyn ”, 2nd cd.. vol. 23,1, p. 276 ; 1933. 

4 Details and illustration* are bplng published In the Phytikalinrhe 
ZititKfhrift, 


New Evidence for the Positive Electron 

The experiments of Anderson 1 and of Blackott and 
Occhialini* on the effects produced in an expansion 
chamber by the penetrating radiation Htrongly suggest, 
the existence of positive electrons- particles of about 
the same mass as on electron but carrying a positive 
charge. 

Some observations of the effects produced by the 
passage of neutrons through matter, and the experi¬ 
ments of Curio and Joliot* in which they observed 
retrograde electron tracks in an expansion chamber, 
led us to consider tho possibility that positive elec¬ 
trons might be produced in the interaction of neutrons 
and matter, and we have recently obtained evidence 
which con be interpreted in this way. 

A capsule containing a polonium source and a 
piece of beryllium was placed close to tho wall of on 
expansion chamber. On the inside of the wall was 
fixed a target of lead about 2 *5 cm. square and 2 mm. 
thick. This lead target was thus exposed to the action 
of the radiation, consisting of y-rays and neutrons, 
emitted from the beryllium. Expansion photographs 
were taken by means of a stereoscopic pair of 
cameras, A magnetic field was applied during the 
expansion, its magnitude being usually about S00 
gauss. 

Most of the tracks recorded in the photographs 
were, from the sense of their curvature, clearly due^ 
to negative electrons, but many examples were* 
found of tracks which had one end in or near the 
lead target and showed a curvature in the opposite 
se ttee. Either t he s e were due to particles carrying a 


positive charge or they were due to negative electrons 
ejected in remote parts of the chamber and bent by 
the magnetic field so as to end on the lead target. 
Statistical examination of the results supports the 
view that the tracks began in the target and there¬ 
fore carried a positive charge. 

Strong evidence for this hypothesis was acquired 
by placing a metal plate across the expansion 
chamber so as to intercept the paths of the particles. 
Only a few good photographs have So far been 
obtained in which a positively curved track passes 
through the plate and remains in focus throughout 
its path, but these leave no doubt that the particles 
had their origin in or near the lead target and wore 
therefore positively charged. In one oase the track 
had a curvature on the target aide of tho plate, a 
sheet of copper 0*25 mm. thick, corresponding to a 
value of Hp of 12,700 ; on the other side the curvature 
gave a value Hp=* 10,000. This indicates that the 
particle travelled from the target through the copper 
plate, losing a certain amount of energy in the plate. 
The change in the value of Hp in passing through 
the coppor is roughly the same as for a negative 
electron under similar conditions. Tho ionising 
power of the particle is also about the same as that 
for the negative electron. These observations are 
consistent with the assumption that tho mass and 
magnitude of the charge of the positive particle are 
the same as for tho negative electron. 

The manner in whioh these positive electrons are 
produced is not yot clear, nor whether they arise 
from the action of the neutron emitted by the beryl¬ 
lium or from the action of tho accompanying y 
radiation. It is hoped that further experiments now 
in progress will decide these questions. 

Our thanks are due to Mr. Gilbert for his help in 
the experiments. J. Chadwick. 

P. M. S. Blackett. 

Cavendish Laboratory, OjkOcchiauni. 

Cambridge. 

March 27. 

1 Anderson, Scitrux, 76. 236 ; 1932. 

* BUekett and Oochlallnl. Proe. Hoy. Soc. K A, 189, 699 ; 1933. 

• Curie and Jollut. "L’KxlBtauoe du Neutron". Hermann et 
Cie.'Parla. 

Summer Thunderstorms 

The annual record of thunderstorms occurring in 
tho six summer months is being continued during 
1933. 

A note of the place, date and time of the occurrence 
of thunder, lightning or hail, in any part of the 
British Isles, between April 1 and September 30, 
with tho direction in which the lightning was seen, 
especially at night, will be extremely useful. . In the 
oase of actual thunderstorms, information as to the 
time of first observation of thunder or lightning, 
time of commencement of very heavy rain or hail, 
or approximate time of nearest approach of storm, 
and approximate time of final observation of thundor 
or lightning will be valuable. 

It is essential that the position from which the 
observation is made should bo specified, and that the 
standard of time used should be stated. More data 
are particularly required from rural and moorland 
districts and from thinly populated areas generally, 

S. Morris Bower. 

Langley Terrace* 

Oakes, 

Huddersfield. 

Mansi) 52, 
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Research Items 


Iron-working in the Bahr el Ghazal. Mr. T. C. Craw- 
hall in Man for March describes the processes of iron- 
working and forging as practised by the Jur of the 
Sudanese province of Bahr el Ghazal, which are 
illustrated by some exhibits recently acquired by 
the Science Museum through Capt. J. F. Gumming, 
district commissioner. The ore is smelted in a clay 
furnace, 5 ft. high, with four clay tubes inserted in 
the side of the furnace near the bottom for ventila¬ 
tion, and a hole at the bottom of the furnace, which 
is sealed with olay during the period of smelting, 
for the extraction of the iron. There is no forced 
draught. The iron ore is broken int-o small pieces, 
about one inch cube, and separated into two kinds, 
known as the male and female elements. Both, it is 
believed, must be present before iron can be pro¬ 
duced. Sixteen baskets of hardwood charcoal are 
used to three baskets of ore. One such charge, taking 
about twenty-two hours for smelting, produces only 
enough iron to make eight or ten spearheads. The 
iron collects at the bottom of the furnace and is 
removed by long poles pointed at the ends, pulled 
along the ground by native-made rope, and then 
quenched with water. It is then broken into small 
pieces for treatment at the forge. The forge is situated 
in a grass hut, mainly to prevent the sun from shining 
on the iron. Should this happen, it would be impos¬ 
sible to work it. Great deference is paid to the 
smith, and oaths sworn on his anvil, a rough piece 
of iron driven into a palm-tree buried in the ground, 
are inviolable. The charcoal is raised to the tem¬ 
perature necessary to soften the iron by two rows 
of bellows, of which the chief interest is that they 
exaotly resemble the hollows used in ancient Egypt 
and shown on a drawing from a tomb at Thebes of 
about 1500 b.o. They are made of clay covered with 
goatskin, and have no valves. The nozzles, therefore, 
do not enter the fire, but each pair rests in a clay 
junction unit which has one end in the fire and the 
other open to the air to admit the inward draught. 

Hawaiian Tradition. An interesting document has 
reoently come into the possession of the Bomioe P. 
Bishop Museum, Honolulu, and is edited under the 
title “KepaiinoV Traditions of Hawaii” by Martha 
Warren Beckwith (Bulletin 95). The manuscript was 
for some yearn in tho possession of the Roman 
Catholic Mission of Honolulu, for which it was 
composed by Kepelino, a descendant of the priestly 
race of Paao, bom in Hawaii about 1830, and 
transcribed by Bishop Maigret. Although Christian 
influence is present, the record bears the mark of 
authenticity and sincerity. Of the gods it is said 
that three classes of gods were recognised in tho 
history of Hawaii : the great gods, the class of spirits 
who were created and of men, that is the guardian 
spirits, and thirdly the class of things without souls. 
The great gods were male gods ; they had no source ; 
they made all things and all power was theirs. These 
gods made many gods to serve them and they made 
man and all things. In the second class there were 
many gods and these were subdivided into three 
kinds: the spirits without a body, the aumakua of 
day, and secondly the aumakua of night, the dead, 
and in the third class, district chiefs. The last are 
put in the class of gods beoause, as ruling chiefs, 
they had great power and also because of the tapu 
observed towards them, a thing to be dreaded. Also 


they had the power of life and death. They were 
called "gods that oould be seen”. They were some¬ 
times worshipped. The tapu of the gods covers all 
men and all chiefs, while the tapu of the chiefs covers 
only the oommoners with the exception of the 
kahuna and his people. The chief’s tapu had many 
laws of death, such as that if one did not prostrate 
oneself when the ohief came forth or sit when the 
chief’s bathing water went by, or if one walked about 
when the chief’s name was chanted, the penalty was 
death. 

Indian Microlepidoptera. Scientific Monograph No, 2 
of the Imperial Council of Agricultural Research 
(India) entitled "Life-Histories of Indian Mioro- 
lepidoptera” has recently come to hand. In this 
memoir, Mr. T. Bainbrigge Fletcher, Imperial 
entomologist, has continued his studies of these small 
moths. The present contribution deals with the life- 
histories of a number of species belonging to the 
groups Alucitidse, Tortricina and Gelechiadaa the 
transformations of which, in many cases, ore figured 
on the accompanying plates. Notwithstanding their 
small size, certain of these insects have a very 
extensive geographical range and included among 
them are destructive species of great economio 
importance. Students of the groups oonoemed will 
find many hitherto unknown life-histories described. 
The monograph is issued by the Government Publica¬ 
tion Branch, Caloutta (Rs. 3-4 or 5*. 6d.). 

Culture of Snail's Tissue. J. BrontS Gatenby and 
E. S. Duthie have recorded (J. Roy. After. &oc., 

52, pt. 4 ; 1932) observations on the histology of the 
wall of the pulmonary cavity in Helix aspersa. They 
describe the normal regeneration of the wall after 
cutting in the living snail, and give a preliminary 
account of the behaviour of small pieces of the wall 
when cultivated in hanging drops of the snail’s blood. 

In the process of normal regeneration no mitotic 
divisions were seen, while figures suggestive of ami- 
tosis were extremely common. In no case have the 
authors seen mitoses in the cultures where cell 
multiplication is rapidly taking place, but even a 
few minutes after the tissue has been placed in blood, 
and put under the microscope, constriction and 
separation of cells by the amitotic method has been 
observed. It is concluded therefore that in culture 
and in normal regeneration, and probably also in 
normal growth, the oells of the snail multiply by 
amitosis. The paper is illustrated by thirteen figures. 
(See also Nature, 130, 668, Oct. 22, 1932.) 

Fluorescence in Ryegrasses. Rapid developments 
are taking place in the application of Centner's 
screened ultra-violet light test for maitiflorum 
characters in Lolium. The use of the test has passed 
into routine practice in a number of seed-testing and 
herbage research stations and new directions in which 
it is of service are multiplying. In view of the some¬ 
what expensive nature of mercury vapour and other 
ultra-violet ray lamps, it is satisfactory to find that 
filtered daylight may be successfully employed. 
Linehan and Mercer record (Pro©. Internal, Seed . 
Testing Assoc., 4, No. 2 ; 1932) efficient performance . 
of a Dutch instrument for daylight use, A similar 
instrument of British manufacture is now available. 

In a recent communication to the Editor* Messrs* 
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E. W. Hullett and J. W. Colder, of Canterbury 
Agricultural College, New Zealand, point out that 
evidently only the longer wave part of the ultra¬ 
violet light spectrum is necessary, since ordinary 
laboratory glass does not markedly reduce the 
intensity of the fluoreaoenoe. These authors report 
success with several types of ultra-violet ray generator 
and with daylight passed through a Wood's filter. 
The fundamental physiological causes of the fluores¬ 
cence phenomenon remain obscure, and merit 
biochemical and physical research in view of their 
probable importance to plant physiology generally. 
It is interesting to note, however (Linehan and Mercer, 
Nature, 131, 202, Feb. 11,1933), that despite apparent 
complexity of these causes, fluorescence behaves, in 
hybridisation, as a simple Mendelian dominant. 

Migration of Oil and Natural Gas. Most geologies of 
petroleum devote considerable space to problems of 
oil migration within the earth's crust in an attempt 
to explain how it is that petroleum makes its way 
into the reservoirs from which it is at the present 
time produced. Ever since the inception of theories 
of origin and accumulation of oil, attempts have 
been made to explain the forces which have caused 
the movement of the oil through the earth's crust 
and it must be admitted that there has been a good 
deal of uninspiring repetition of old theories without 
regard for the results of experimental work or for 
the records of field technology now available from 
well-understood oilfields throughout the world. The 
study of migration has been made a special one by 
Prof. V. C. Illing for some years past. His paper 
before the Institution of Petroleum Technologists on 
March 7 showed clearly that he is not satisfied with 
mere repetition of theories. Apart from giving results 
of experimental work carried on for some years past 
at the Royal School of Mines, he emphasised that 
< migration is bound to be a twofold process : a 
primary movement of oil and gas from source rocks 
to reservoir rocks and a secondary movement of 
segregation within these rocks and thus the ultimate 
distribution of oil and gas as pools. Primary migration 
is ascribed to compaction aided by internal or 
external sources of pressure, in which phase the oil 
originates. Secondary migration implies separation 
of gas, oil and water within the coarse rooks, some¬ 
times due to static buoyancy but probably in the 
main due to flotation in mobile fluids. Such pre¬ 
viously accepted theories as buoyancy, capillarity or 
hydraulic currents os being responsible, are, the 
author contends, inadequate, and even Munn’s theory 
fails to explain the retention of oil in coarser rocks. 

Photoconductive Effect in Carborundum Crystals. In 
a communication to the Editor, Prof. Kamienski, of 
the Institute of Physical Chemistry and Electro- 
Chemistry, Jageilonian University, Cracow, has 
observed that some carborundum crystals exhibit a 
photoconductive effect. A Lindemann electrometer 
connected across a xylol-alcohol resistance in series 
with the crystal and a small battery wore used to* 
investigate the phenomenon. In a typical case the 
Crystal had axi area of 2*5 sq. ram,, the xylol-alcohol 
resistanoe was of rather less than one tenth the 
* resistance of the crystal in the dark, and a 4-volt 
battery was used. A small lamp carrying 0*25 amp.", 
v ;:y4%'2*5 volts was used : when it was 1 cm. from the 
the electrometer indicated 2*2 volts, at 5 cm. 
It indicated 0*7 volt, and at 10 cm. it indicated 0*4 
vok. In contrast with selenium cells, these crystals 


give very steady and reproducible results. Prof. 
Kamienski states that the inertia is low; when the 
crystal is illuminated, the electrometer needle shows 
immediately a deflection nearly as great as the 
ultimate equilibrium value, which is attained in 2-4 
minutes. Some crystals show a different photo¬ 
sensitivity according to the direction the current is 
flowing ; others have an almost equal sensitivity for 
both directions. Messrs. Adam Hilger Ltd. have 
carried out experiments on one of these crystals and 
have confirmed these results. They also found that 
the range of sensitivity of the crystal was about 
3000-5500 A., and that it was most sensitive to light 
of Wave-length about 4000 A. 

Photographic Sensitisers for the Infra-Red. In the 
Journal of the Chemical Society for Fobruary, Miss 
N. I. Fisher and Miss F. M. Hamer publish an 
aooount of the syntheses of several tricarbooyanines. 
These dyes are photograph io sensitisers for the 
infra-red between 7000 A. and 10000 A. 

New Lens of High Rapidity for Cinematography. 
Messrs. Carl Zeiss of Jena have placed upon the 
market a new cinematograph camera lens with an 
aperture of F 0*85. The lens is known as the *R- 
Biotar*. It has already proved very successful in 
providing an X-ray cinematograph record of the 
pulsating organs of the body. Actually, of course, 
the fluorescence image produced on a screen was 
photographed ; the great rapidity of the new lens 
makes this work much more satisfactory than was 
previously possible. We are informed that the price 
of the lens in Great Britain is about £48. 

Electrostatic Production of High Voltages. Van de 
Graaf, Compton and Van Atta, working at the 
Massachusetts Institute of Technology, have de¬ 
veloped a very direct method for the production of 
high direct current potentials (Phya. Rev., Feb. 1). 
Electric ohargos are sprayed by point discharge on 
to the surface of a moving insulating belt which 
oarries them into the interior of a large insulating 
sphere. The charges are removed from the belt by a 
point-collector system inside the sphere and the 
latter becomes charged to a high potential. The 
oharge conveyed by the belt is limited by the electro¬ 
static intensity in the air at the surface of the belt, 
and the maximum potential is limited by leakage 
and discharge from the sphere. In a model generator 
with a pair of 24-inoh spheres 25 microamperes was 
obtained at about 1,500 kilovolts, and this generator 
was simple and cheap to construct. A very large 
generator is now being constructed with 16-foot 
spheres supported on 24-foot towers of shellac 
insulating compound, inside which the belts are to 
run. Each of the two spheres will form a laboratory 
room and a discharge tube will bo supported between 
the two spheres. Simultaneously with the develop¬ 
ment of the high voltage generator, a discharge tube 
has been evolved consisting of an insulating fibre 
(shellac compound) tube with flat metal ends. The 
electric field around the cylinder is made uniform 
by providing a spiral indian-ink leak round the out¬ 
side of the tube. About 300 kv. was applied to a 
tube of this type without puncture, the voltage being 
limited by discharge and the current capacity of the 
electrostatic generator. 

Viscosity of Aqueous Solutions. Grinnell Jones and 
8 . K, Talley (J. Amer. Ohem, Soc. t Feb.) describe 
some very accurate experiments on the viscosities of 
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aqueous solutions of six salts and also sucrose and 
urea at 25°. The Ostwald type viscometer was of 
quartz, internally ground and polished, and the 
transit of the meniscus was timed automatically by 
means of a photoelectric cell. The viscosities confirm 
the prediction made by Jones and Dole on the basis 
of the Debye theory of interionic attraction that all 
salts will increase the viscosity of water if measured 
at sufficiently low concentration. This is the case 
even for those salts which produce a diminution in 
viscosity at higher concentrations, including potas¬ 
sium chloride, chlorate and nitrate, ammonium 
chloride and oflesium nitrate. Tho viscosity-concentra¬ 
tion curves for these salts go through a minimum. 
Jones and Dole had shown that the fluidity of a Halt 
solution should be related to the concentration by 
an equation of the form 9 «* 1 4- A \/c f B c, where 
A and B are constants. A should be negative for 
all electrolytes but zero for non-electrolytes, whilst 
B may be either positive or negative. This equation, 
based on the Dobye-Huckel theory, is found to hold, 
and the results also confirm the equation of FaJken- 
hagen and Vernon, in which the value of the constant 
A is calculated in terms of the mobilities of the two 
ions. In the case of the two non-electrolytes, the 
square root term was absent, as it should be when 
no ions are present in the solution. 


Oxidation and the Lubricating Properties of OiL In a 
paper in the Proceedings of the Royal Society for 
February, R. O. King describee experiments on lubrica¬ 
tion by oil in a state of strong oxidation. A blended 
mineral oil was circulated through a journal bearing, 
the temperature of the bearing was artificially raised 
by a gas-burner, and the the oxidation of the oil 
was promoted by blowing air through the hot oil. 
It was found that os tho trial of a sample of oil 
proceeded, tho viscosity increased slightly, but the 
bearing friction at high temperatures decreased and 
the temperature of seizing was pushed up to very 
high values. In one case, for example, the coefficient 
of friction had the very low value of 0*00046 with 
the bearing running at about 260°. The lubrication 
of a bearing of this kind under ordinary conditions 
is of the 'fluid friction’ type, but the friction observed 
under the oxidation conditions is too low to be 
explained in this way, and the author suggests that 
the ‘oxidation lubrication’ is of a quite different type 
in which activated molecules formed in the initial 
stages of oxidation become attached to the surfaces 
and build up a boundary lay or. The conditions are 
thon something like those of ‘boundary lubrication’ 
described by Hardy but the special nature of the 
activated molecular film permits a surface of very 
free slip to be formed. 


Astronomical Topics 


Astronomical Notes for April. Mercury is in elonga¬ 
tion as a morning star on April 20, but is not well 
placed for northern observers. Jupiter and Mars 
continue to be well placed, in Leo. Mars is stationary 
on April 13, not far from Regulus ; after this it will 
approach Jupiter until the evening of Juno 4, when 
they are only 16' apart. Neptune is also in Leo. 
Venus and Uranus are too near the sun for observa¬ 
tion ; the former becomes an evening star on April 
21 , but will not bo easily observable until June. 

An occultation of Regulus is visible in the southern 
portion of England on the evening of April 6 ; the 
northern limit runs roughly from Liverpool to 
Dover. Many observers arc making expeditions to 
the limiting line, in the hope of locating this with 
precision. At Greenwich, disappearance occurs at 
8.57 p.m., and reappearance at 9.10 p.m., 24° east 
of the north point. The smallest instrument will 
suffice for tho observation. Other disappearances of 
faint stars occur in London on April 1 at 10,10 p.m., 
on April 29 at 10.42 p.m. and on April 30 at 11.30 
p.m. Minima of Algol occur on April 1 at 11.40 p.m. 
and on April 4 at 8.30 p.m. 

Comet Pons-Winneoko should be visible with 
moderate instruments at the end of April and in 
May. Search ephemerides are given in B.A.A. Hand¬ 
book for 1933. 

Summer time begins on the morning of April 9, 
a week earlier than usual, owing to the third Sunday 
being Easter. Summer time is not used in these 
notes, and should not be used for astronomical 
records. After April 9, the times given here need 
to be increased by one hour to give the summer 
time. 

The Minor Planet Amor. This is the interesting 
planet discovered by M. Delporte at UccJe a year* 
ago, when it approachod the earth within ten million 
miles. It was observed for nearly three months ; 


Astronomieche Nachrichten No. 6036 contains a careful 
discussion of its orbit by Dr. A. Kahrstodt of the 
Berlin Reohen-Institut. 

Epoch 1932 April 6.0 Greenwich Time; mean 
anomaly 0 *46468° ; arc from node to perihelion 
26-24671°, node 171*13239°, inclination 11-93816°, 
eccentricity 0-4358886, mean daily motion 
1329-6154", semi-major-axis 1 *9239201, period 
974-718 days. It is pointed out that tho period is 
to that of the earth as 8 to 3, so that 8 years bring 
about a recurrence of favourable conditions. Search 
ephemerides are given for the spring months of 1916 
and 1924, in the hope that a re-examination of 
plates exposed then may disclose some images of the 
planet; these would be of great use in improving 
the orbit determination, and facilitating the recovery 
of the planet. Its motion when near the earth is 
so rapid that the long trails on plates might have 
been taken for those of meteors. 

Since the least distance of this planet is only two 
thirds of that of Eros, it may be used for determining 
the solar parallax and the mass of the moon, as soon 
as its orbit is accurately known. 

Measures of Double Stars at the Union Observatory, 
Johannesburg. Bulletin 241 of the Astronomical Insti¬ 
tute of the Netherlands contains further instalments 
of the systematic survey of the southern heavens for 
double stars, which is being carried out by W. H. 
van den Bos with the 26-inch refractor at the Union 
Observatory. Aoourate measures are given for 158 
stars; a considerably longer list contains estimates 
of positions and magnitudes ; in about half the stars 
of the first list the separation is less than 1", and '» 
several are so small as 0 -1". In four oases, closer ' 
companions of previously known pairs have been 
detected. The primaries are nearly all in the Jlbnn 
or Cape Durchmusterung, their reference numbers id 
these being given. / 
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Early Man in East Africa 


T O discuss the early human remains recently 
discovered by the East African Expedition of 
Dr. L, S. B. Leakey, the Royal Anthropological 
Institute convened a Conference on March 18 and 10 
to examine the material which is now assembled in 
Cambridge. After hearing Dr. Leakey’s exposition of 
his discoveries, and a general discussion of questions 
arising therefrom, the conference appointed com¬ 
mittees to report respectively on the geological, 
palaeontological, anatomical, and archaeological evi¬ 
dence. The reports of these committees were sub¬ 
mitted to the conference as follows : - 

Geology 

The Geological Committee has considered the 
problems placed beforo it from the point of view 
of the material available for examination and of the 
stratigraphical evidonco. (a) Material : i. Kanjera. 
The Committee agreed that the fragments of skull 
picked up from the surface have the same source 
as those found in situ , their state of mineralisation 
being similar, ii. Kanam. So far as can bo deter¬ 
mined from the tests made, the mineralisation of the 
Konam mandible seems to be the same as that 
of the rhinoceros bone found in the same deposit. 
(6) Stratigraphical. Of the geologists present- on the 
Committee, two have seen the Kanjera deposits, 
although not with Dr. Leakey. Others have had 
exporionco of similar strata in East Africa, and the 
rest have brought to boar on the question their 
general experience of stratigraphical problems. From 
the evidence supplied by Dr. Leakey, the Committee 
can see no escape from tho conclusion that the 
Kanjera skull fragments occur in the calcareous 
deposit which yielded tho following fauna : R. 
antiquus recki, etc., as in the paloeontologioal report 
below, and the implements of evolved Cholloan type. 
Further, that the Kanam mandible was derived 
from the horizon whioh yielded implements of pebble* 
tool type only. This horizon also furnished the 
following fauna : two species of mastodon, two of 
primitive elephant, a species of deinothorium and a 
small variety of hippopotamus. 

The Committee, after considering the character 
of the Kanjera deposit, does not believe that tho 
fragments can have been introduced into the cal¬ 
careous deposit at a later date, and feels clear that 
the two fragments said to bo found in situ belong 
in fact to the original deposit. Also, those members 
of the Committee who have seen the deposits in 
question, support Dr. Leakey in his view that the 
Kanam and Kanjera deposits antedate a period of 
great local tilting and faulting and of volcanic 
activity. 

Palaeontology 

The Committee on Palaeontology reports that 
Kanam East and Kanam West exhibit differences 
only in the relative numbers of the fossils of different 

n ps. With the human jaw at Ka n am West were 
d dose relatives of the two types of rhinoceros 
Still living in the region, a small hippopotamus, a 
pig, an antelope, fragments of mastodon, two teeth 
of a very large deinothorium and remains pf Trionyx . 
In Konam East the collection consists chiefly of 
mastodon with a primitive elephant, deinothorium, 


and a few specimens of hippopotamus, rhinoceros, 
horse, and a young monkey. 

The fossils from Kanjera have a later aspect. One 
elephant has dental plates as deep as those of 
E. antiquus , and all the remains of elephant are of 
Asiatic or European type. At least two antelopes, 
HyldBochcerus, Phacochcerus , and a large pig distinct 
from that- of Kanam West, have a very modern 
appearance. A baboon, is remarkable for its com¬ 
paratively short face. One equine upper molar 
approaches Hipparian , if it does not actually belong 
to that genus. Typical Eqnus also occurs. Fragments 
of mastodon, rhinoceros, a giraffoid, hippopotamus, 
and a carnivore have also been found. • 

The Committee thinks that the Kanam deposit 
should be referred to the Lower Pleistocene, in which 
the deinothorium and mastodon are survivals from 
the Upper Pliocene. It also thinks that the Kanjera 
fauna cannot be later than tho Middle Pleistocene. 

Anatomy 

The Anatomical Committee reports os follows :— 

A. Kanjera No. 3. —-(1) These specimens exhibit 

a condition consistent with great antiquity, and tho 
Committee agrees to the correctness of associating 
all the fragments in question. (2) In the specimens 
submitted to them the Committee has observed no 
characteristics inconsistent with the reference to the 
type of Homo sapiens . (3) The absence of a frontal 

torus seems to exclude Kanjera No. 3 from associa¬ 
tion with Neanderthal types. (4) Ponding further 
inquiry, the Committee is not able to cite examples 
of cranial vaults of tho thickness characterising 
Kanjera No. 3 in non-pathological examples of the 
modern types of Homo sapiens : but it notes tho 
occurrence in Piltdown (Roanthropus) and the Boskop 
calvaria. (5) The Committee has noted the presence 
of a transverse occipital suture, whioh is rare in 
modem crania. (6) While reconstructions must be 
to some extent conjectural, yet those submitted agree 
in indicating a cranial length of 200-209 mm. 
(7) The Committee has observed no detail in the 
fragment of femur inconsistent with its inclusion in 
the type of Homo sapiens . 

B. Kanjera No. l.~~ (1) This specimen has been 
reconstructed by Dr. Leakey and Mr. Mclnnes from 
numerous fragments. The Committee accepts thoir 
association but is not able to exclude the possi¬ 
bility of some distortion of the actual specimen 
being manifested in the reconstruction. (2) The 
Committee sees no reason to distinguish between 
Kanjera No. 1 and No. 3, either in regard to the 
degree of mineralisation, or in regard to antiquity. 

(3) The Committee notes that Dr. Leakey’s recon¬ 
struction and his placing of the two main pieces of 
the specimen provide a maximum length of 200 mm., 
and that the mid-sagittal oontour is strongly 
suggestive of that which has been accepted by it 
as reasonably representative of Kanjera No. 3. 

(4) The Committee remarks that Kanjera No. 1 does 
not possess the great thickness seen in Kanjera No. 3, 
also that the transverse diameters seem to he less 
In No. 1 than in No. 3. (5) On the whole survey, 
the Committee is prepared- to associate Kanjera 
No. 1 and No. 3 as possibly female (No. i) and male 
(No. 3) representatives of the Kanjera type. 
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C. Kanam. —(1) The Committee, having examined 
the fragment of mandible, agrees that the appearance 
of this specimen is not inconsistent with the high 
antiquity assigned to it. (2) With the possible 
exceptions of the thickness of tho symphysis, the 
conformation of the anterior internal surface, and 
what seems to be a large pulp-oavity of the first 
right molar tooth, the Committee is not able to point 
to any detail of the specimen that is incompatible 
With its inclusion in the type of the Homo sapiens. 
(3) In arriving at this conclusion the Committee has 
had regard to the conformation of the parts about 
the chin. It has noted that the incisor teeth show 
signs of crowding but has dotected no indication of 
unusual size in the canine teeth. 

Archaeology 

The Archeological Committee, after examining the 
material exhibited, submitted the following con¬ 
clusions :— 

At Oldoway, in a continuous stratified deposit, 
which should henceforth rank os a standard section, 
a worked pebble industry in Bed I is supplemented 
in the lower part of II by an early Chellean industry 
with coup de poing and rostroid forms : and the 
pebble types persist for a while. There are indications 
of continuity and of a gradually evolving technique 
between the pebble' industry and the Chellean 
technique. In Bed III the ‘later’ or ‘evolved’ Chellean 
passes on into highly evolved Acheulean industry, 
which becomes fully evolved in Bed IV. Though 
scraper types, round butt hand-axes, and flake 
implements occur, they are not dominant at any 
point in the series. 

At Kanam and Kanjera, stratified deposits include 
a similar series of industries, and therein the Kanam 
jaw is associated with the pebble industry, and the 
Kanjera skull fragments with Chellean implements 


corresponding with those of the upper part of 
Oldoway II, 

The pebble industry of Oldoway I has no precise 
counterpart in western Europe, but is certainly 
anterior to the Early Chellean of Bed II. The Early 
Chellean culture of Bed II at Oldoway corresponds 
typologically with the industries of Early Pleistocene 
deposits in western Europe ; and the uppermost 
industries of Oldoway IV with those of the Thames 
valley gravels with Acheulean implements. The 
types from Zambezi gravels and other deposits in 
South Africa indicate comparable lapse of time. 

There is no reason to doubt that the series from 
East Africa is of at least equal antiquity with the 
European, and it may even begin somewhat earlier. 

The Conference, after detailed discussion of these 
reports, and of supplementary information furnished 
by Dr. Leakey and Mr. Mclnnes os to the circum¬ 
stances of their discoveries, accepted the reports; 
congratulated Dr. Leakey on tho exceptional signifi¬ 
cance of his discoveries ; and expressed the hope 
that he may be enabled to undertake further 
researches, seeing that there is no field of archeeological 
inquiry which offers greater prospects for the future. 
It especially urged tho early organisation of another 
expedition. 

The following were present and concurred in the 
above conclusions :—Sir Arthur Smith Woodward 
(chairman), A. L. Armstrong, H. Balfour, Mies 
D. M. A. Bate, P. G. H. Boswell, M. C. Burkitt, 
V. G. Childe, L. C. G. Clarke, W. L. H. Duckworth, 
H. J. Fleure, C. Forster Cooper, V. E. Fuchs, A. C. 
Haddon, A. T. Hopwood, 0. T. Jones, Sir Albert 
Kitson, L. S. B. Leakey, D. Mclnnes, E. H. Minns, 

J. Reid Moir, J. L. Myres, T. G. Mo Hi son, F. Oswald, 

K. S. Sandford, R. A. Smith, W. J. Sollos, J. D. 
Solomon, Miss M. L. Tildesley and D. M. S. Watson. 


Utilisation 

M R. H. T. TIZARD, rector of the Imperial 
College of Science and Technology, presided 
at a symposium on the utilisation of coal arranged 
by the British Science Guild and hold at the Royal 
Institution on,March 27. The large audience, which 
was representative of coal, coal-gas and oil interests, 
scientific and technioal societies, trade unions and 
members of Parliament, was addressed by Capt. 
Bernard Acworth, Mr. Stephen Lacey, Eng. Rear- 
Admiral W. Scott-Hill, and Mr. A. C. Hardy, after 
which there was a discussion. 

In his opening papor on the “Economic Significance 
of Coal”, Capt. Acworth made special reference to 
legislative differentiation unfavourable to the ex¬ 
pansion of the coal and coal-gas industries. He 
asserted that the chief consumers of oil fuel are 
heavily subsidised out of the public purse. The 
British taxpayer pays most of the oost of maintain¬ 
ing aircraft, passenger and goods traffic : the tax¬ 
payer has likewise had to pay £1,600,000,000 to 
make our roads fit for motor traffic, and part of this 
vast sum is an indirect subsidy to the oil companies 
as it is spent on oil residuals. In addition, certain 
public authorities have made compulsory the use 
of electricity for lighting and heating purposes in 
subsidised houses. 

Although the demand for fuel has greatly increased 
during the past twenty years, the output of ooal 


of Coal 

in Great Britain has decreased by 67,000,000 tons 
a year since 1913, this decrease indicating the 
extent by which imported oil has replaced coal. This 
replacement is represented over the period by an 
unfavourable trade balance of £960,000,000; and 
one million unemployed involving an annual public 
burden of £65,000,000. These facts, he urged, should 
be taken into account by our legislators in consider¬ 
ing the relative costs and advantages of coal and oil 
as a fuel, 

Mr. Stephen Lacey, who dealt with the “Develop¬ 
ment of the Use of Gas”, claimed that the part 
played by the gas industry as an instrument in the 
efficient utilisation of coal is invariably under-rated. 
The oarboni&ing process in gas and ooke-oven works 
is the most efficient known means of converting coal 
into smokeless fuel and other convenient forms of 
heat. One ton of coal carbonised in a gas works will 
supply the same amount of useful heat as two tons 
of raw coal used either for direct heating or con¬ 
verted into electric energy, but at present only ten 
ber cent of the total amount of ooal used in Great 
Britain is carbonised in gas works as compared with 
twenty-five per cent of raw ooal burnt for domestic 
purposes. This is indicative of the conservatism 
which has to be overcome, but progress is being 
made. 

The use of gas for industrial undertakings is 
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increasing, more than half the output of some supply 
Companies being thus utilised ; and quite recently 
successful demonstrations have been made in the 
use of cylinders of compressed gas for mechanical road 
vehicles* whioh opens up a new field of enterprise 
for the gee industry, for gas possesses advantages 
over petrol, particularly in connexion with engine- 
starting and completeness of combustion. The 
resent need is for industrialists to overcome their 
ias in favour of oil and to modernise their plants 
to enable them to take advantage of the greater heat 
efficiency and lower cost of carbonised coal and coal- 
gas. 

In his paper on “Coal for Sou Transport”, Rear- 
Admiral Scott-Hi 11 expressed the view that the use 
of coal for sea transport must be determined by 
various factors, only one of which is the actual cost 
per heat unit of coal as compared with oil. The 
material we import is greater in bulk than that which 
we export, and therefore a double economy is effected 
if our ships carry a home-produced fuel os a source 
of heat or ‘bunkers’. This was the factor which led 
to the supremacy of the British mercantile marine 
in the nineteenth oontury, but it was accompanied 
by standardisation of ship machinery and a reluctance 
to apply the results of modem science by designers 
of ship engines. Consequently the first oil-fired ships 
worked at an advantage over the stoker-fed coal- 
burning ships, in addition to which the use of oil 
makes it possible to reduce greatly the number of 
firemen, it is clean and its ‘bunkering* can be carried 
out more rapidly and without interfering with other 
work in and about the ship—great advantages for 
passenger ships and the Navy. For example, at 
full-speed a first-class battleship would need 600 
stokers if raw coal were used against 200 required 
for an oil-burning ship. Nevertheless, if modern 
methods of feeding furnaces are adopted by ooal- 
buming ships* if fuller advantage is taken of 
pulverised coal or mixed fuels, and if the Govern¬ 
ment encourages the better utilisation of coal, 
there is still a future for the use of coal in sea 
transport. 

Mr. A. C. Hardy claimed that* if the wish of the 
baok-to-coal enthusiasts were realised* the British 
mercantile marine would probably bo swept out of 
economic existence by sheer weight of the operating 
superiority of its rivals. The inference to be drawn 
from the great increase in oil-burning and motor 
ships must be that they have advantages for certain 
purposes over coal-burning ships. Since 1614, the 
world tonnage of oil ships has grown from 1} million 
tons to nearly 20£ million tons : the motor ships 
from J million to 10 million tons. In the past 
ten, years, however, in spite of the fact that the 
tonnage of oil ships has doubled, that of coal-burning 
ships has decreased from 46| million to 40 million 
tons. 

In any event, the ultimate criterion must be the 
reduction of fuel cost, to whioh problem both marine 
ooal-steam and marine oil-steam designers are apply¬ 
ing themselves with assiduity and success : both o£ 
theee have also to reckon with the fuel figure of the ! 
marine Diesel designers. Coal consumption per horse¬ 
power hour has now been reduced to 1 lb. as oom- 
. pared with the best oil-steam figure of about 0*6 lb. 
and the best Diesel figure of 0*M lb. Oil now pos¬ 
sesses the advantage mat oil-filling stations are more * 
numerous than coaling stations* in addition to the 
advantagee over ooal of cleanliness in use, quickness 
..if -bunkering*, ease of stowage* small amount used* 


lower labour costs on board* and the smaller space 
occupied by oil-using plant. The real question, he 
suggested, is whether or not Great Britain is justified 
in creating a handicap against oil in favour of coal. 
This, he asserted* can only bo done at great expense 
to the taxpayer and to the ultimate disadvantage 
of our mercantile marine. 

In opening the discussion, Dr. E, F. Armstrong 
suggested that colliery owners on one hand and the 
Government on the other must be held partly respon¬ 
sible for the replacement of coal by coal-gas, electricity 
and oil as a heat source : the former by their tardy 
recognition of the need for modem methods of coal¬ 
getting, the cleaning and classification of coal, care 
in transport, and their acquiescence in wasteful and 
obsolete methods of distribution of coal for domestic 
use : the latter by the adoption of the quota system. 
Another factor in the decline in the use of coal is the 
attitude of the ooal producers towards their natural 
allies, the gas and electricity supply companies, both 
of which are charged excessive prices for coal and 
both of whioh in turn add to their own costs a dispro¬ 
portionate and unnecessary burden of advertising 
charges. Finally, he suggested that Capt. Acworth’a 
plea for a back-to-coal movement would be more 
effective if he supported instead of attacking 
expenditure on those researches directed towards 
obtaining oil from coal, inclining hydrogenation of 
coal. 

Major F. A. Freeth added that if the coal producers 
had spent only a small fraction of what Imperial 
Chemical Industries Ltd. had spent on research and 
organisation they would not be in thoir present 
wretched plight. 

Mr. H. Pirie,who followed* said that the coal industry 
has now realised the need for action on the lines 
suggested by Dr. Armstrong and Major Freeth. The 
Coal Utilisation Council which he represen ted was 
formod for the purpose of promoting the sale of coal, to 
which end an intensive propaganda campaign is to be 
launched. An information bureau has been set up 
from which both producers and consumers can obtain 
advice and information, including assistance on 
technical and scientific matters. 

Admiral WiIlmott-Nicholson expressed his sym¬ 
pathy with the views of Capt. Ac worth and laid stress 
on the strategic importance of Great Britain being 
independent of imports of fuel in tho event of war. 
Among others who contributed to the discussion 
were Dr. Ormandy, Mr. Hamilton Gibson and Mr. 
Zulver. 

In summing up* Mr. Tizard warned his audience 
against falling into the error of associating too closely 
our increasing imports of oil with the decrease in the 
use of coal and with unemployment among the mining 
population. The fact that less coal is now used for 
domestic consumption is obviously not unconnected 
with increased efficiency in its use* and taking a long 
view, this is an advantage to the nation. It is a 
melancholy reflection that whereas ten years ago our 
economists and politicians attributed our industrial 
stagnation to the failure of industrialists to apply 
science to their undertakings, they now attribute our 
economic depression to the success with which science 
has been applied in industry. The fact is that our 
industrial supremacy during the greater part of the 
nineteenth century was due to tho skill and assiduity 
with which we applied science and invention to then 
existing conditions. It is useless to bemoan changed 
conditions : our task is still to apply our best scien¬ 
tific brains to the world as it is to-day. 
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University and Educational Intelligence 

Cambridge* —Appointments to three University 
lectureships in mathematics will be made in the 
Easter term, to tako effect from October 1. The 
initial basic stipend of a University lecturer is £200 
a year but the General Board may grant an additional 
allowance of £150 a year to a lecturer who is not a 
fellow of a College and may also grant a number of 
years seniority carrying with it an increased basic 
stipend. Candidates are requested to send their 
names with any evidence of qualification to Mr, 
M. H. A. Newman, secretary to the Faculty Board of 
Mathematics, St. John’s College, Cambridge, on or 
before May 6. 

The subject proposed for the Adams prize for the 
period 1933 34 is “The Mathematical Representation 
of Unsteady Flow in Fluids”. Recent experimental 
researches on fluid flow close to a solid surface have 
revealed new facts of which no mathematical treat¬ 
ment has yet boon given. Other aspects of the 
subject that might be studied include the stability 
of the flow of viscous fluids, the statistical treatment 
of turbulence and the conditions behind a body 
moving in a fluid. Each essay should be accompanied 
by a full and careful abstract, pointing out the parts 
which the author considers to bo new and indicating 
the parts which are regarded os of more importance 
than the rest. The prize is open to the competition 
of all persons who have at any time been admitted 
to a degree in the University. The essays must be 
sent to the Registrary on or before December 31. 
The value of the prize is about £268 ; the 
value may be increased whon it seems desirable to 
the adjudicators, on occasions when the prize is 
-divided. 

London. —The following appointments have 
recently been made : chair of civil engineering 
(Imperial College—City and Guilds College), Prof. 
A. J. S. Pippard, since i928 professor of civil engineer¬ 
ing in the University of Bristol ; chair of physics 
(Birkbeck College), Mr. P. M. S. Blackett, since 1930 
a University lecturer at the University of Cambridge ; 
readership in physiology (Guy’s Hospital Medical 
Hohool), Mr. W. R. Spurrell, since 1931 demonstrator 
of physiology ih the University of Leeds ; Cfteael 
lecturer in coinmorce (London School of Economics), 
J)r. Vera Anstey, since 1929 lecturer in commerce 
»t the London School of Economics. 

St. Andrews. —The Scnatus has resolved to confer 
the honorary degree of LL.D. at the graduation 
ceremony on June 30 upon the following ; The Right 
Honourable M aboil-Frances-Elizabeth, Dowager 
Countess of Airlie, Airlie Castle, Kirriemuir ; Mr. 
W. St. C. Baddeley, Castle Hale, Painawick, Glouces¬ 
tershire (antiquarian and archeologist); Dr. R. W. 
Chapman, secretary to the Delegates of the Oxford 
University Press; The Right Honourable Viscount 
Chelmsford, formerly Viceroy of India, Warden of 
All Souls College, Oxford; Prof. Carl Neuberg, 
director of the Kaiser Wilhelm Institut fUr 
Biochemie, Berlin, and editor of the BiochemisrJie 
Zeitochrift ; Mr. R. S. Pearson, director of the Forest 
Products Research Laboratory, Princes Risborough ; 
Mr, Evelyn C, Shaw, secretary to the Royal 
Commissioners for the Exhibition of 1951, and 
honorary general secretary of the British School at 
Rome. 


Doctorates conferred in the sciences in American 
universities have increased steadily in number from 
330 in 1919-20 to 1241 in 1931-32. The titles of the 
theses are published annually in the “Reprint and 
Circular” series of the National Research Council 
together with tables of comparative statistics for ten 
years. The tables show that last year the maximum 
numbers of doctorates conferred in previous years 
were exceeded or equalled in chemistry (420), zoology 
(127), physics (113), mathematics (75), bacteriology 
(46), pathology (43), physiology (46) and anatomy 
(16). Psychology (104) takes fourth place in the list 
of subjects, botany (79) fifth and engineering (47) 
seventh. 

Higher education in Sweden is known in Great 
Britain chiefly by its fruits, the character of which 
argues excellence in the institutions in which it is 
conducted. A convenient summary account of those 
institutions has boon published by the United States 
Government Printing Office as Pamphlet No. 32 of 
1932 (10 cents). The author, who is the specialist for 
western Europe in tho Foreign School Systems 
Division of the Federal Office of Education, hoe 
attempted to give such particulars as will enable 
university registrars to estimate the value of academic 
credentials of Swodish-trained students and has 
therefore described the various curricula and examina¬ 
tion systems in use, both in the secondary schools 
and in the four universities and some sixteen other 
(specialist) institutions of university grade. The 
important reorganisation of the Swedish national 
scheme of education described some time ago in 
the Board of Education’s Pamphlet No. 81 (H.M, 
Stationery Office, 1930) is still proceeding. Another 
useful pamphlet (No. 29 ; 1932) issued from the 

Foreign School Systems division of the Offico of 
Eduoatjon is a summary of official certificates, 
diplomas and degrees granted in France. This 
includes a graph exhibiting the successive stages of 
primary, secondary and university instruction. 

How schools have been affected by the prevailing 
economic depression is told in the December issue of 
School Life, tho organ of the United States Office of 
Education. Thanks to the traditional esteem which 
education enjoys in the United States, school budgets 
were scaroely affeoted during the first year of the 
depression, but they have now begun to feel the 
pinch of hard times, especially those of the rural 
schools in which there was but little provision for 
expenditure on more than the bare necessities. In 
school budgets of cities with populations of more 
than 100,000, the effect of the all-pervading financial 
stringency is seen chiefly in the reduction in the 
current year by nearly forty per cent in provision 
for capital outlay, but in most of the States outside 
the New England group and California, far more 
drastic curtailments have taken place in rural school 
budgets. These have involved such measures as 
the adoption of a shorter term, elimination of some 
of the school services and even the closing of schools. 
In one State, 26 schools were closed for want of 
funds for their maintenance ; in another the closing 
of schools in 25 counties is expected to throw five 
thousand teachers out of employment and the 
average salary paid to elementary teachers was 
reduced by twelve per cent without counting reduc¬ 
tions entailed by shortening the school term ; some 
counties have dismissed one out of every three 
teachers. 
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Calendar of Nature Topics 

April Showers 

In England, April is proverbially showery. It 
is the spring month par excellence, in which the air 
is still cool but the sun is already fairly strong. The 
worst storms of winter are past* and moderate 
breezes prevail, but the land surface is much warmer 
than the sea, and the air which crosses our coasts 
is warmed rapidly by contact with the ground. On 
a typical April day ascending currents are formed, 
giving rise to detached cumulus clouds from which 
showers may fall, but the clouds rarely coalesce to 
form cumulo-nimbus, for the amount of moisture in 
the air is insufficient for the development of the 
more severe thunderstorms which occur under similar 
conditions in Hummer. Sometimes in April, showers 
may be seen to fall from a cloud but ovaporato 
before reaching the ground. 

Tornadoes in the United States 

April 7.—Tornadoes an? violent whirls of air of 
small diameter ; in the United States they are most 
frequent and most destructive over the great low¬ 
lands of the central and upper Mississippi and lower 
Missouri valleys, where they sometimes cause con¬ 
siderable loss of life. They may occur in any month 
and at almost any hour, but are most frequent in the 
afternoons of spring and early summer. Most torna¬ 
does form in the current of wann moist air which 
blows from the south in front of a cyclonic depression 
advancing across tho continent from the west. Above 
this warm southerly wind there is often a cool wind 
from the north, giving an unstable distribution of 
the air layers. When, in addition, the ground is heated 
by sunshine, conditions become very favourable for 
the occurrence of violent readjustments, which are 
generally associated with severe thunderstorms and 
in extreme cases take the form of tornadoes. 

Immigration of Summer Visiting Birds 

An occasional early bird arrives in Britain in 
February ; the ohiffehaff, ring-ouzel, wheat-ear, 
swallow, sand-martin, and garganey duck are all 
credited with dates in the latter part of the month, 
although mid-March is their usual time of arrival. 
Generally speaking, the tide of normal immigration 
begins witli first arrivals in the second week of 
March, led by the ring-ouzel anil the wheat-ear, and 
in all about fourteen species of summer visitors 
have put in an appearance before the month is over. 
But April is the great month of first arrivals and 
in the third week of the month the greatest number 
of species appears, about twelve out of the month’s 
total of thirty. Tho advance guards are followed 
within a few days by the general immigration of the 
species, but often a month or more may elapse before 
the general movement is completed. Amongst the 
laggards in reaching their breeding haunts in Britain 
are the red-necked phalaropo, which nests in a few 
localities in Scotland, where it arrives in the third 
week of May from its winter haunts in the seas of 
south-western Europe ; and the marsh-warbler, 
which seldom reaches its nesting sites in the southern 
counties of England until the early days of June, , 

The mass arrival of the summer visitors amongst 
birds is associated with the increase of temperature, 
for it is in April that the great spring change takes 
place, and the winter type of temperature distribu¬ 


tion, in which inland temperatures are relatively low 
compared with coastal temperatures, is roplaced by 
the summer distribution of high inland and low 
coastal temperatures, which ront inues until the 
autumn. 

Order of the Coming of Summer Visitors 

When Dr. Eagle Clarke summarised the vast mass 
of data on migration accumulated for the British 
Association Committee of 1890, he found that the 
great majority of British summer birds appeared on 
the west coast of England some days in advance of 
their arrival in their eastern haunts. These observa¬ 
tions have been amply confirmed, and it has been 
found, ns Dr, Clarke also has pointed out. that the 
| same rule applies to Scotland, whore the Solway and 
j Clyde areas receive their first spring migrants some 
days earlier than the areas of Tweed and Forth. 
The records and maps of spring migrant i soph ones 
| (or lines of equal arrival dates) published in recent 
1 yearn in the Phonological Report of the Royal 
| Meteorological Society, make still more striking the 
order of the arrival of the summer birds. From south 
to north tho progress is remarkably steady each year. 
Within a week of tho first arrivals in Kent, the birds 
are at the Humber, three days later they have 
reached the Tweed, and in approximately three more 
days they appear in the neighbourhood of Aberdeen. 

Another fact, often referred to, is the regularity 
1 with which the individuals of a species arrive at 
the same place year after year, a testimony to the 
stability of the seasonal impulse of migration the 
more striking when the enormous distances traversed 
between the points of setting out and of arrival are 
kept in mind. A recent oxarnplo may be quoted from 
a paper by Witmer Stone in tho Year Book of the 
Academy of Natural Sciences of Philadelphia for 
1931 (1932). For many years the Delaware Valley 
Ornithological Club has recorded the time of arrival 
of birds at various places within ten miles of Phila¬ 
delphia ; two examples of their records will illustrate 
the point- in eight consecutive years the wood- 
thrush has arrived on April 28, May 2, April 30, 
April 28, April 29, May 1, April 20 and May 1 ; and 
the black-and-white warbler on April 27, 20, 25, 27, 
27, 27, 25 and 27. Both birds are oasily recognisable, 
one by its Rong the other by its coloration, so that 
there is little chance of either being overlooked or 
mistaken for another Hpecics. 

The ‘March Brown' of the Angler 

The ‘March brown’, now appoaring in great 
quantity in a number of rivers, is widely distributed 
in Britain. Well known to the angler for more than 
a century by its common name of ‘March brown’ 
and by other names sinoe tho middle of the seven¬ 
teenth century, it is extremely probable that the 
: ‘March brown’ is referred to in a well-known descrip¬ 
tion in the “Hoke of St. Albans” (1490). It is curious 
that such a familiar insect should so long have 
remained unknown to the entomologist, and only 
reoently have found its rightful place in the list of 
British Ephemeroptera. Eaton (1883) identified it with 
Ecdyurus veno#us, an ephemorid different in habits, 
appearing from mid-May to October, the subimago 
of which closely resembles the March brown. Moseley 
(Ann. Mag. Nat. Hist., Jan., 1932) showed the 
‘March brown’ of the early spring months to be 
Ehitkrogena haarupi , Esb.-Peters., an insect first 
described from Denmark (Esben-Petersen, 1909), 
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Societies and Academies 

London 

Royal Society, March 23. G. I. Finch and A, G. 
Quarrell : The structure of magnesium, zinc and 
aluminium films. An electron diffraction camera is 
described in which the specimen is swept by a diffuse 
beam of electrons, thereby reducing the risk of injury 
to the specimen. The beam is then focused electro¬ 
magnet ically. Oxide-froo surfaces of magnesium, 
zinc, and aluminium on a platinum substrate, also 
vapours of these metals in transit between source 
and receiver, were obtained and examined by electron 
diffraction. The oxides of magnesium and zinc 
formed on the corresponding metal surfaces have 
also been examined. It is concluded from the results 
that ( 1 ) the abnormal crystal structures are caused 
by pseudomorphic strain effects whereby the sub¬ 
strate influences the positions taken up by the atoms 
of the metal or motal oxide layers formed thereon ; 
( 2 ) such pseudomorphic offocts are no longer evident 
at the surface of sufficiently thick films ; ( 3 ) for 
aluminium the pseudomorphic strain effects are 
confined to the two dimensions of the basal planes, 
because no such effect was to bo observed in the 
third dimension ; (4) magnesium, zinc and aluminium 
vapoum are monatomic. E. C. Pollard : Experi¬ 
ments on the protons produced in the artificial 
disintegration of the nitrogen nucleus. Experiments 
to determine the manner of entry of the a-particle 
into the nitrogen nucleus have been made ; these 
indicate that entry is in general over the top of the 
barrier, and the height of this barrier is fixed as 
between 4-1 x 10* and 4-4 X 10* electron volts. 
Further investigation of the absorption curve of the 
protons confirms the work of Steudel on this element 
and gives an indication of a second group, which 
can be ascribed to resonance entry of an a-particle 
of 3-5 X 10* electron volts energy. 

Geological Society, Jon. 11 . C. 8 . Hitcthkn : The 
Skiddaw granite and its residual products. The 
Skiddaw granite occurs as three isolated, though 
neighbouring exposures of limited size in the fell 
country to the north-east of Keswick in the English 
Lake District. The most southerly exposure occurs 
at Sinen Gill. If is of the nature of a small apophysis 
and consists of a porphyritic oligoclose-biotite-granite 
corresponding to a sub-acid alkali-lime type. The 
granite of this exposure appears to represent a deep- 
seated term in the Skiddaw suite. The central and 
largest exposuro occupies an area of about half a 
square mile and is situated in the valley of the River 
Caldew. It consists of an albite-muscovito-biotite- 
granite of a more normal alkali (soda-potash) type, 
the porphyritic character being loss distinct than that 
of the Sinen Gill rock. The northern exposure at 
Grainsgill is approximately one-eighth of a square 
mile in area and appears to be a large apophysis. 
It consists partly of normal granite and partly of a 
quartz-mica rock or greisen. It is concluded that the 
greisen was not formed by the consolidation of 
mother-liquor extruded from the crystallising magma 
by crustal disturbances, as was formerly supposed, 
but that it represents normal granite which has 
undergone alteration by paulopost hydrothermal 
solutions. L. G. Anniss : The Upper Devonian 
rocks of the Chudleigh area, South Devon. The 
Devonian rocks occur as a number of small, scattered 
inljers in a region mainly occupied by Lower Culm 
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Measures. The outcrops of Massive Limestone are 
described, and the Upper Frasnian and the Famen- 
nian have been zoned by the cephalopod and other 
faunas. The Dunsoombe beds represent the Man- 
tiooceras stage and the base of the Cheiloceras stage 
(zones lot to 2a of Wedekind), the Leevigites Lime¬ 
stone and shales represent the Lsevigitee stage (zone 
6 ), and the Entomis Shales are equivalent to the 
Gattandorfia stage (zone 6). The succession is not 
complete, there boing a non-sequenoe between the 
baso of the Cheiloceras stage and the Lsevigites stage. 
The rogion has been subjected to three distinct earth- 
movements. 

Paris 

Academy of Sciences, Feb. 13 (O.R., 196, 449-512). 
J. Costantin : Historical r6sum6 concerning con¬ 
ceptions on the degeneresoenoe of cultivated plants. 
E. Mathias : Contribution to the study of ful¬ 
minating material. The evaluation of the constant 
ratio which exists between the final volume and the 
initial volume in the progressive decomposition at 
atmospheric pressure when the final temperature is 
identical with the initial temperature. W. Slebod- 
zinski : The complexes of geodesics in a variety V 3 . 
Alfred Rosenblatt : The theorems of M. Picard 
in the theory’ of non-linear partial differential equa¬ 
tions of the elliptic type. Paul LrivY : The absolute 
convergence of Fourier's series. E. Kogbktliantz : 
The determination of the step D(x^) of /(x), E. 
Cratjssk and J. Baubiac : A modification of the 
chronophotographic method and some applications. 
Results obtained by the cinematographic method 
described were compared with those given by two 
other experimental methods, hot wire and strobo¬ 
scopic, and also with the theoretical curve obtained 
by Szymonski, R. Bossdet : The photographic 
sensibility of the lines of the alkaline metals in the 
oxyacetylene flame. Rods of magnesium pyrophos¬ 
phate were impregnated with the solutions examined 
at increasing dilutions. Two forms of spectrograph 
were employed (F6ry, Bourguol) and data are given 
for the limiting sensibilities with lithium, sodium, 
potassium, rubidium and caesium. G. Drijardin and 
R. Latarjet : The spectral sensibility of photo¬ 
electric cathodes coated with a caesium oxide film. 
Details of the method of preparing the ooating and 
curves of emission oh a function of the wave-length. 
Mlle. Quintin : Study of the electromotive force of 
the chain : copper, copper sulphate, mercurous 
sulphate, mercury, at 25° C. The experimental 
valuos, used to determine the normal potential E 9 
by Lewis's method, do not give a satisfactory 
extrapolation. Reni£ Audttbjcbt ; The differentia¬ 
tion of the electronic offects and the photoelectric 
effects in photovoltaic elements. The study of the 
photovoltaic effects for several frequencies allows, by 
suitable choice of electrolytes, of distinguishing in 
the action of light on the electrodes the photo- 
electrochemical effect from a secondary internal 
electronic effect. H. Mubaoub and G. Aunis : The 
laws of combustion of mixtures of (gun-cotton) 
powders, F. Boubion and Mlle. O. Hun : The 
cryoscopy of paraldehyde, acetone and ether in 
solutions of magnesium and ammonium sulphates. 
Ren6 Dotour : The initial electrolytic overvoltage 
in the disengagement of hydrogen on mercury. The 
study of the electrolytic overvoltage of mercury, 
placed under conditions of reversible equilibrium, 
appears to lead to the result that the initial over- 
vol lUge is nil. Jean Bouchard : The quantitative 
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study of the inhibiting action of some ions on the 
fluorescent power of uranine. R. Ram baud : Trans 
y-oxycrotonio acid. The trans form has been obtained 
by the complete saponification of ethyl acetoxyoro- 
tonato by warm aqueous potash solution. It is stable 
and does not give a lactone on dehydration. U. 
D ahzens and Maxence Meyer : A new general 
method for the synthesis of aldohydos. The halogen 
compound RX is treated with the sodium derivative 
of ethoxymalonic ester, the latter being readily 
prepared by the method of Wislioenus, followed by 
saponification, distillation in a vacuum giving the 
ester RCH(OC 1 H|) (COjH). From the latter the 
aldehyde RCHO is readily obtained by the method 
already described by Darzens and L6vy. Examples 
of the generality of the proposed method are given. 

D. I van off and I. Abdouloff : The velocity of 
disengagement of hydrocarbons produced by the 
action of indene on fatty organomagnesium deriva¬ 
tives. A method of measuring the strength of linkage 
of alkyl radicals with the magnesyl group. L. 
Bkrthois : The study of contact metamorphiam 
with the aid of heavy minerals. The method pro¬ 
posed has some advantages over the usual method 
of thin sections owing to the larger quantities used. 
P. Fallot : The Xauon massif (Spanish Rif). L. 
Joleaud and' J. Lombard : Quaternary mammals 
of Ounianga Kebir (South-eastern Tibesti). Marcel 
Chopin : The influence of the medium on the baking 
value of bread. Emile F. Terroine, P. Mkzincksoo 
and Mlle, Simone Valla : Utilisation of sulphur 
and nitrogen from cystine at the levol of endogenous 
protein metabolism. The addition of cystine to the 
diet proves that there is no necessary parallelism, in 
all circumstances, between the metabolism of nitrogen 
and that of sulphur. The facts cited lend fresh support 
to the view according to which the protein needs 
of the organism should be divided into many fractions 
to a great extent independent. O. V. Amann and 
Mlle. Gilberte Moitrot : The comparative excre¬ 
tion of neutral sulphur in endogenous and exogenous 
nitrogen metabolisms and its signification. Mmk. 
Andr6e Drilhon : Glucose and shedding the shell 
of crustaceans. At tho time the shell is being changed 
there is a marked increase in the proportion of 
glucose in the blood. J. Laigret : The sensibility 
of certain wild mice to the virus of yellow fevor. 

Geneva 

Society of Physics and Natural History, Feb. 2. W. 
Sohopfer ; Biometric researches on the spores of 
Mucor. The measurements carried out on thirteen 
pairs of strains of Phycomycee blackeeleanus genetic¬ 
ally related between themselves showed that the 
dimensional characters of the spores (length, co¬ 
efficient of variability) are not connected with sex. 

E. Friedheim : The biological signification of melan- 
ogenosis. The biological signification of raelan- 
ogenesia is not only in its final product, melanine, 
but also in an intermediate product, the ‘red body*, 
which is a reversible oxidation-reduction system in 
the thermodynamical sense and functions as a 
catalyst in cell respiration. P. Bossier : The 
influence of the absolute magnitude of a star on the 
width of the lines of stellar hydrogen. The relative 
widths of the lines are independent of the absolute 
magnitude, whilst the total width of the three lines 
ffy, and H -f H t increases with the absolute 
magnitude. G. Ttercy : Note on the respective 
phases of ionisation maxima and light maxima in a 


Cepheid. By the combination of the light curve and 
the curve of radial velocities (or that of pulsation) 
the present note tends to justify the view that the 
phase of maximum ionisation (youngest spectrum) 
precedes the maximum of light. Wakker : Gold- 
bearing strata of the region of St.-Yrieix (Haute- 
Vienne). The author describes the deposits as well 
as the geology of the region and suggests an explana¬ 
tion of their genesis. He studies in detail the Fagas- 
siere deposits, those of Toumerie and Ladignac, 
which are constituted of mineralised quartz veins 
traversing a granite-gneiss complex. 

Rome 

Royal National Academy of the Lincei, Nov. 20. U. 
Cisotti : Translo-circulatory plane current investing 
an indefinite rectilinear rod : dynamic actions. A. 
Bemporad : Proper motions and orbital motions 
resulting from the Astro graphic Catalogue of Catania. 
E. Almansi : The deformations of elastic plates (1). 
Giuseppina Biooiookro : Geometric views on 
tensors. Certain questions of tensorial calculation 
are considered with the holp of hyperspacial geometry. 
R. Caccioppolt : A principle of inversion for 
functional correspondences and its applications to 
equations with partial derivatives (2). B. Finzi : 
Group velocity for waves associated with phenomena. 
M. Kourensky : Integration of equations to the 
partial derivatives of the second order with two 
functions of two independent variables. (2) Systems 
containing five derivatives of the second order. IT. 
Barbieri : Astronomical-geodetic station at the 
trigonometrical apex of the first order of Mount Crea 
in July 1930. Results are given of determinations 
of azimuth, longitude, etc. R. Zoja : Distribution 
of the tensions in a solid with a reotilinoar axis and a 
rectangular transverse section (4). A particular case 
is considered in the light of the solutions previously 
obtained. 0. Antontani : Investigations in the 
phytosterol group. (2) Tho sterols of rice husk. A 
laevo-rotatory sterol, C t7 H 46 0, melting at 143°, has 
been isolated from rice husk. The sterol fractions 
described by Anderson and Nobenhauer (1926) as 
phytosterol B , C, and D are not definite compounds, 
but mixtures of the sterol now described with the 
corresponding dihydro-dorivativc. A. Baroni : 
Protoselenosulphochloride. This compound, SoSCl,, 
obtained by the action of selenium on sulphur mono¬ 
chloride, is a deep-red liquid, boiling at 60°-62° 
under 20 mm. pressure. It exerts a very rapid vul¬ 
canising action on rubber and with colza oil or with 
carbon disulphide and castor oil it causes instan¬ 
taneous coagulation. Its action on piperidine results 
in the formation of monothiopiperidino and the 
separation of selenium ; hence its formula is probably 
So : S : Cl,. Nioolktta Sahatuoci : The toxic action 
and elimination of nicotine. (1) Toxic action of nico¬ 
tine and oxynicotine. For a frog weighing 20 gm., 
the minimum toxic dose of nicotine capable of pro¬ 
ducing complete paralysis, followed by recovery after 
a few hours, is 1'2 ragra., and tho minimal lethal 
dose 3 mgm. The lower toxity of oxynicotine, for 
which the minimal lethal dose is 16 mgm., shows that the 
toxic action of nicotine depends, at least partly, on 
the chemical function blocked by the oxygen. 
(2) Elimination and cutaneous absorption of nicotine 
and caffeine. If, after administration of nicotine by 
subcutaneous injection, a frog is immediately placed 
in 200 c.c. of water, the minimum lethal dose falls, 
from 3 mgm. with non-immersion, to 1 *5 mgm. If, 
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however, the alkaloid is introduced into 200 e.c. of 
water, the minimum lethal dose is 3 mgm. Similar 
results are shown with caffeine. The frog evidently 
manifests a special affinity for the two alkaloids. 
M. Mitolo : Avitaminosis and intoxication. (2) 
Experimental scurvy and chemical intoxication by 
metals and metalloids. Ingostion, by a guinea-pig 
suffering from avitaminosis-C, of mixtures of salts of 
metals and metalloids in doses non-toxic to normal 
animals, enhances and accelerates the effect of the 
food-deficiency. 


Forthcoming Events 

Saturday, April 1 

Royal Institution, at 3.—Developments in Cinemato¬ 
graphy : A Display of Films, (3) Films in Relation to 
Aeronautical Research. 

Monday, April 3 

Royat. Gkoohapukal Society, at 8.30.—Rev. W. H. 
Murray Walton : “Among the Mountains and Head- 
Hunters of Formosa”. 

Tuesday, April 4 

Royal Agbioultukal College, Cihenoester,— Confer¬ 
ence on : “Tlie Breeding of Dairy Cattle”. 

Thursday, April 6 

Chemical Society, at 8.—Commemoration of the Bi¬ 
centenary of Priestley. Papers by Prof. A. N. Meldrum, 
Sir Philip Hat-tog and Sir Harold Hartley. 

Saturday, April 8 

Gilbert White Fellowship, at 2.30—(Annual General 
Meeting in the Hall of the Art-Worker’s Guild, 6, 
Queen Sguare, W.C.l).—At 3, Sir John Russell : 
“Modern Trends in Agricultural Science”. 


Institution of Naval Architects, April 5-- 7. (in the 
Lecture Hall of the Royal Society of Arts, John Street, 
Adelphi, W.C.2).—Annual Meeting. 


Official Publications Received 


GREAT BRITAIN ATS I) lBKLA.NI> 


The Hitlmirti Master*' Association. Report for 1932, with List of 
Members (animat t.o January 1, 1933). Statement of Accounts and 
Report of Business Meeting. Pp. »H. (Eton College.) 

Liverpool Observatory and Tidal Institute. Annual Report 1032. 
Pp. 15. (Liverpool.) 

Linen Industry Research Association. Report of the Thirteenth 
Annual General Meeting, December 12, 1932. Pp. U. (Ijimbog.) 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vol. 0 (New Series), No. 1, January. Abstracts Nos. ] 193. 
Pp. 36. (London : H.M. Stationery Office.) U. flrf, net. 

London School of Hygiene and Tropical Medicine. Hand-Lint of 
Period I cals In the Library. Second edition. Pp. 44. (London.) 
1 <. M. 

Proceedings of the. Royal Society. Scries A, Vol. 180. No. A839, 
March 3. Pp. 475-730. (London; Harrison and Son*, Ltd.) 12*. 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. 72, No. 435, March. Pp. 189- 208+xvi. (London : 
E. and F. N. Hnon, Ltd.) IOi. fV/. 

University or Bristol. Annual Report of Council to Court, Session 
1981-32. Pp. 45. (Bristol.) 

The British Mycologlcal Society. Transactions. Edited by J. 
Karasbottom, B. F. Barnes and H. Wormald. Vol. 17, Part. 4, 18 
March. Pp. 237-371. (London: Cambridge University Press.) 
7*. Ad. 


Proceedings of the Society for Psychical Research. Part 129, Vol. 
41, March. Pp. 121-138 + 8 plates. (London.) 3». 

Department of Scientific and Industrial Research. Report of the 
Water Pollution Research Board for the Year ended 80th June, 1982; 
with Report of the Director of Water Pollution Research. Pp. Ill + 55, 
(London : H.M. Stationery Office.) 1«, net. 

Proceedings of the Royal Irish Academy. Vol, 41, Section B, No. 9 ; 
Colonisation of a Disused Millpond at Hillsborough, Co. Down. By 
K. H, Common and H. Cairns. Pp. 14A-154. (Dublin : Hodges, 
Figgis and Co.; London : Williams and Norgatc, Ltd.) 1». 


Annotated Account of Fungi received at the Imperial Mycologies) 
Institute. List 2 (Fascicle 2.) By E. W. Mason. Pp. «7, (Kew.) 
5s. net. 

East African Agricultural Research Station, Amani. Fourth Annual 
Report, 1931-32. (Colonial No. 78.) Pp. 43, (London : H.M. 
Stationery Office.) 1 a. net. 

Journal of the Institution of Heating and Ventilating Engineers. 
Vol. 1, No. 1, March. Pp. 56 + xxlv. (London.) 

Imimrial Agricultural Bureaux. Third Annual Report of the 
Executive Council. 1931 1932, Pp. 20. (London : H.M. Stationery 
Office.) 1*. net. 


Other cocntriks 


Bernini 1 p. Bishop Museum. Bulletin 99 ; Ethnology of Manihiki 
And Kukahanga. By Te Rang! Hlroa (Peter H. Buck.) Pp, vi + 23H+ 
11 plates. Bulletin 100: Archeology of the Marianas Islands. By 
La urn Maud Thompson. Pp. 114 82 + 11 plates. (Honolulu.) 

Bernice P. Bishop Museum ; Occasional Papers. Vol. 0. No. 20; 
Flsluw obtained At Fiji In 1929. By Henry W. Fowler. Pp. 13. 
Vol. 9, No, 21 ; Check List of Tlpulidu 1 of Oceania. By Cliarlcs P. 
Alexander. (Pacific Entomological Survey : Publication 2.) Pp. 12. 
Vol. 9, No. 22 : Traces of Suffixed Pronouns In Polynesian Languages. 
Bv Spencer Churchward. Pp. A. Vol. 9, No. 23 : Cheek List of the 
lilateridm of Oceania. By R. H. Van Zwaluwenhurp. (Pacific Knto- 
inologlral Survey : Publication 3.) Pp. 28. Vul. 9, No. 24 : A Giant 
latreillopsls from Hawaii. By Charles Howard Edmondson. Pp. 9. 
Vol. 9. No. 25 : Fresh-Water Fishes from the Marquesas and Society 
Islands. By Henry W. Fowler. (PariHr Entomological Survey : 
Publication 4.) Pp. 11. Vol. 11), No. 1 : Kehlnodermata from Pearl 
and Hermes Reef. By Maximilian Holly. Pp. 9. (Honolulu,) 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol. 84. African and Malagasy Blattida' (Orthnptera), Part 2. By 
James A. G. Helm. Pp. 405-511 j plates 30-33, (Philadelphia.) 

Proceedings of the United Stat.es National Museum. Vol. 82, Art. 
tl ; Five New Species of North American Ichneumon-Fibs. By 
Frank I). De Gant. (No. 2952.) Pp. (1. (Washington, D.C.; Govern¬ 
ment Printing Office.) 

U.S, Department of Commerce : Bureau of Standards. 

Bureau of Standards Journal of Research. Vol. 10, No. 2. February• 
R.P. Nos, 522-530. Pp. 151 -287. (Washington, D.C. : Government 
Printing Office.) 25 rents. 

The imperial College of Tropical Agriculture. The Principal's 
Report for the Year 1931-32 and the Aeeounts for the Year ended 
August 31, 1932. Pp. 32. (Trinidad and London.) 

The Indian Forest Records. Vol. 15, Part 7 ; Provisional Volume 
Tables and Diameter Growth Curves for Hohptelrn intfgrifotia Planch, 
(fcanju) and Tret via nudiflora Linn, (yufel). By Ishwar Daw Mahendru. 
Pp. Iv 1-34+2 plates. (Calcutta. Government of India Central 
Publication Branch.) 12 annas ; 1*. 0J. 

Department of Agriculture : Straits Settlements and Federated 
Malay States. General Series. No. 12 ; Technical Report* for the 
Year 1931. Pp. Ill h« 7. (Kuala Lumpur.) 50 cents. 

Japanese Journal of Mathematics. Transactions and Abstracts, 
Vol. 9, No. 3, December. Pp, 101 230. (Tokyo : National Research 
Council of Japan.) 

Records of the Geological Survey of India. Vol. «6, Part 2, 1932. 
Pp. 181-250 f- plates 3-10. 2.12 rupees; 5*. Vol. 00, Part 3, 1932. 
Pi>. 257-404 + plates 11-21. 2.12 rupees; 5*. (Calcutta; Government 
of India Central Publication Branch.) 

Department of Science and Agriculture, Jamaica. Microbiological 
Bulletin No. 1 : Panama Disease of Bananas In Jamaica. By F. E. V. 
Smith, Pp. 11 f 22. (Jamaica: Government Printing Office.) 

IJ.S. Department of Agriculture. Technical Bulletin No. 844; 
Petrographic Methods for Soil Laboratories. By W. H. Fry. Pp. 96. 
10 cents. Technical Bulletin No, 350 : Effect, of Lead Arsenate 
insecticides on Orange Trees in Florida. By U. L. Miller, lone P. 
Bassett ami W. W. Yothers. Pp. 20. 5 cents. (Washington, D.C.: 
Goveniment Printing Office.) 

Report of the President of the Carnegie Institution of Washington 
for the Year ending October 31, 1932. Pp. 59, (Washington, D.C.: 
Carnegie Institution.) 

Carnegie Institution of Washington. Annual Report of the Director 
of the Department of Terrestrial Magnetism. (Reprinted from Year 
Book No. 31, for the Year 1931-32.) Pp. 223-277. (Washington, 
D.C.) 

Technical Conferences of the East African Dependencies. Proceed¬ 
ings of a Conference of East African Soil Chemists held at the Agricul¬ 
tural Research Station, Amani, Tanganyika Territory, May 2lst to 
26th, 1932. Pp. 25. (Nairobi; Government Printer.) 

Indian Journal of Physics, Vol. 7. Part 5, and Proceedings of the 
Indian Association for the Cultivation of Science. Vol. 16. Part 6. 
Conducted by Sir C. V. Raman. Pp. 353-400. (Calcutta.) 3 rupees ; 
4*. 


Smithsonian Miscellaneous Collection*. Vol. 89, No. 2 : The Lati¬ 
tude Shift of the Storm Track in the 11-Year Solar Period; Storm 
Frequency Maps of the United States, 1883-1980. By C. J. Kullmer. 
(Publication 3188.) Pp, 34. (Washington, D.C.; Smitlisonlan Insti¬ 
tution.) 

U.S, Department of Commerce: Bureau of Standards. Research 
Paper No. 509 : Deflection of Cosmic Rays by a Magnetic Field. By 
L. F. Curtiss. Pp. 815-823. (Washington, D.C.: Government Print¬ 
ing Office.) 5 cents. 

Proceedings of the American Academy of Arts and Bclences, Vol. 
67, No, 13: Records of Meetings 1931-32; Biographical Notices; 
Officers and Committees for 1932-1933 ; List of tne Fellows and 
Foreign Honorary Members ; Statutes and Standing Votes ; Rumford 
Premium ; Index. Pp. 577-668. (Boston, Maas.) 1.46 dollars. 

Transactions of the Geological Society of South Africa. Vol. 3A, 
January to December 1932. Pp. iv-i 198+15 plates. 42s, Proceed¬ 
ings of tlie Geological Society of South Africa. To accompany Vol. 
35 of the Transactions. Pp. tltl. (Johannesburg.) 

History of Agriculture In the Southern United States to I860. By 
Lewis Cecil Gray, assisted by Esther Katheriue Thompson. (F * “ 
tlon No. 430.) Vol. 1. Pp. xlx+667. Vol, 2, Pp. tx+6 Tj 
(Washington. D.C.: Carnegie Institution.) 
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Knowledge and Action 

T HE disproportion between poverty and 
unemployment and the abundance made 
possible by power production is leading men 
everywhere to question the basis of a political 
and economic system which permits the existence 
of such a paradox of maldistribution. Tt is 
no longer merely a question whether effective 
measures could be taken if those in authority 
possessed sufficient knowledge and understanding 
of the situation, but whether the present system 
permits them to take any effective action without 
the whole system being radically reformed. The 
non-success which has thus far attended the 
efforts or pleadings of politicians is not only fast 
breeding a general distrust of their policies but 
also a disposition to consider far-reaching changes 
in the structure of society. 

A resolution brought forward a short time ago 
by Lord Melchett in the House of Lords sum¬ 
marises fairly concisely one such point of view : 

“Since under modern scientific conditions pro¬ 
ductive capacity is unlimited, and since the 
existence of indigence and unemployment through¬ 
out a large portion of the population demonstrates 
the fact that the present monetary system is 
obsolete and a hindrance to the efficient pro¬ 
duction and distribution of goods, in the opinion 
of this House the Government should bring forward 
immediate proposals for the economic reforms 
necessary to enable the subjects of this realm to 
enjoy the benefits to which their present pro¬ 
ductive capacity entitles them.” 

The significance of this resolution lies not in its 
premises, which might be challenged on both 
sides, but in the very fact of such proposals being 
debated in our Second Chamber. That such a 
challenge to our monetary system, coupled with 
a plea for the national planning of industrial 
development, limitation of profits and evolution 
of a characteristic national economy modelled 
neither on Fascist nor Soviet lines could seriously 
have been made in such place would have seemed 
incredible but a couple of decades ago. 

It is idle to ignore the fact that the ordinary 
citizen is beginning seriously to consider the ques¬ 
tion why politics have proved so unsuccessful 
where science has had such great success, and if 
politicians persist in asserting that a radical change 
cannot be produced in our existing structure of 
society, he will be liable to retort: “So much the 
worse for that structure.” In a recent address 
to the Manchester Literary and Philosophical 
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Society, Sir Ernest Simon expressed the opinion 
that the only way of providing a solution to our 
present problems is by scientific thought and by 
the application of reason to politics. Research 
into economic and political affairs on just such 
scientific lines as are applied to physics is essential 
and yet in Great Britain such research is almost 
non-existent. Sir Ernest also endorsed Prof. W. 
McDougall’s plea that research on the physical 
sciences should largely be diverted to research on 
economic emd political questions. 

Evidence of the truth of these observations can 
easily be found in current affairs. The Salter 
Report on road and rail transport for example 
was rushed to a decision in July last but no 
definite action has yet been taken, and interests 
which are adversely affected are still able to main¬ 
tain a barrage of criticism to the first steps which 
Sir Arthur Salter and his colleagues indicated as 
urgently required. This, of course, is a typical 
example of the effect of unscientific and rigid legisla¬ 
tion which allows unforeseen situations to create 
formidable vested interests before they are tackled. 

Similarly, the hiatus between aotion and know¬ 
ledge in spite of all the lip service to the doctrine 
of national planning is well illustrated by the 
position of the textile industries in Lancashire. 
Through the activities of the Universities of Man¬ 
chester and Liverpool, the Cotton Trade Statistical 
Bureau, the Manchester Chamber of Commerce 
and the various regional planning committees, 
Lancashire is probably the most completely sur¬ 
veyed area in Great Britain. Lancashire opinion 
has not been mobilised, however, and the chaotic 
condition of the cotton industry robs it of any 
power to influence national policy. We are still 
without any organisation filling the gap between 
the type of financial assistance supplied by the 
city and that required by industry to modernise 
its plant and improve its marketing organisation, 
as the chairman of the Lancashire Industrial 
Development Council, Mr. T. D, Barlow, has 
pointed out in a letter to the Prime Minister. 

On the further plea for Government control and 
guidance of new industrial enterprise to avoid 
economic waste, the developments in the canning 
industry accentuate the need for national policy 
and action. The rapid erection of new canneries 
while the majority of those in existence are work¬ 
ing at only half capacity jeopardises all planned 
development for canning, and this new industry, 
which had every opportunity of starting with a 
dean slate and avoiding the mistakes which have 


handicapped the growth of other such industries, 
is threatened with similar Iobs of capital and general 
discouragement through low prices. 

It is unnecessary to multiply examples of the 
imperative need of decisive Government aotion 
allied to adequate knowledge in accordance with 
some deliberate plea on scientific linos, though 
even more striking evidence could be advanced 
from the international sphere—disarmament, the 
tariff situation, Manchuria. However, it is as 
well to recall that the present position ib not 
entirely novel and differs more in degree than in 
character from that pointed out by such an acute 
observer as Walter Bagehot more than half a 
century ago. Writing in “Physics and Politics”, 
he notes os one mark of advancing civilisation “a 
diffused disposition to weigh evidence, a con* 
viction that much may be said on every side of 
everytliing which the elder and more fanatic ages 
of the world wanted”. To thoso who urged that 
not only did committees and parliaments fail to act 
with rapid decisiveness but also that no one now so 
acts, ho replied that when we have a definite end in 
view, which we know we want, and which we think 
we know how to obtain, we can act well enough. 

Bago hot’s argument that the check which 
deliberation and discussion have placed on irra¬ 
tional impulse and hasty aotion is an untold 
benefit to humanity is further supported by his 
reminder that the impatience and excessive 
activity of man is one reason why science came 
so late into the world and is so small and scanty 
still in its influence. In the half-oentury since he 
wrote, however, the difficulty of relating action 
to knowledge has become far more acute. Not 
only is much more demanded of the statesman, 
administrator and politician, but more also is asked 
of the electorate. It has to be recognised that 
frequently public opinion, as Sir Ernest Simon 
pointed out, will not permit the Government to 
take right action. To quote a recent address by 
Lord Irwin : “the democratic State depends ulti¬ 
mately on the average judgment of its average 
members and it should be one of the main objects 
of education not to conduct mass propaganda but 
to win for the young the gift of right judgment 
in all things and the power to distinguish in public 
affairs and policy between the genuine coins and 
the spurious counterfeits”. 

The misgivings regarding the r future of democracy 
which have been expressed by General Smuts, Mr, 
H. G. Wells and others are largely prompted by the 
experience of the power of democracy revealed in 
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the last ten years and the danger of prejudices 
and passions being inflamed, amid whioh only the 
demagogue and not the statesman can gain a 
hearing. For the selection of the right kind of 
representatives in this scientific ago an educated 
electorate is essential—informed, honest, public- 
spirited voters capable of electing representatives 
qualified by knowledge as well as by eloquence, 
and capable of trusting their representatives to deal 
with the problems and situations confronting them. 

The enthronement of reason in politics on timed 
in Sir Arthur Salter’s ideas, as in Lord Melchett’s 
or Capt. Harold Macmillan’s suggestions for an 
industrial parliament, involve nothing less than 
a revolution in democracy. While, however, there 
is much ground for misgivings in recent history 
alike in Great Britain and in the United States, 
there are also hopeful signs to be found of the 
coming of a new order. 

Inadequate as the distribution of leisure at the 
present time may be, the extent of leisure in the 
modern world is growing and assuming an increasing 
importance in the life of each individual. The 
opportunities for education and for forming an 
intelligent opinion upon public affairs are multi¬ 
plying and are being increasingly used, even if 
there is ample room for improvement. On the 
other hand, there is already an increasing disposition 
to experiment in our social and private lives, a 
sufficiently pronounoed tendency to be described 
by Dr. C. Delisle Bums as the most important 
social change of the past fifty years. 

This readiness to experiment is already dis¬ 
posing many to face the break from traditional 
methods or outlooks, if thereby there is any reason¬ 
able hope of redressing the balance in the present 
distribution of leisure and work, productive 
capacity and consumption. There are welcome signs 
of a new attitude towards soienoe and an increasing 
disposition both to try new methods and to insist 
on the relation of administrative or executive power 
with full knowledge of the technical or scientific 
issues. The increasing efficiency of the instruments 
of social change is a further hopeful factor. What 
is in doubt is whether the progressive forces can be 
organised sufficiently rapidly for effective action; 
before the continued misuse, either in industry or in 
politics, of the immensely greater destructive forces 
released by the application of scientific discoveries, 
involves us in irremediable social or economic- 
disaster. The support of scientific workers is an 
indispensable factor in safeguarding society, and 
its effective mobilisation is long overdue. 


De Sitter’s World 

Koamos ; a Course of Six Lectures on the Develop¬ 
ment of our Insight into the Structure of the 
Universe , delivered for the Lowell Institute in 
Boston in November 1931 . By Prof. W. de Sitter. 
Pp. xii 4- 138 4 12 plates. (Cambridge, Mass. : 
Harvard University Press; London : Oxford 
University Press, 1932.) 9a. 6rf. net, 

* I ^HIS book affords the world an opportunity 
of knowing Prof, de Sitter for what his 
many friends have long known him to be, a 
great lover of science and a great lover of art. 
De Sitter speaks to the English-si>oaking peoples 
in a tongue which is not his own by birth, but 
which he uses with an unstrained eloquence 
that brings vivid pleasure. He does so by 
right of hi a own distinguished contributions to 
a great subject; and he conceals his weight of 
technical learning under an appealing simplicity of 
diction. In those lectures not only astronomers 
and astrophysicists but also all inquirers after 
knowledge are shown plainly what de Sitter thinks 
about the world and why he thinks it worth while 
to go on thinking about the world. We have here 
no attempt to stun the reader by force of hugo 
distances, no attempt to drug him with doses of 
inconceivable periods of time. The book gives the 
real reasons why mon working at astronomical 
science have drawn the picture as they present 
it to-day. 

The lectures are in form a historical account of 
astronomical disoovory. They deal with the 
Ptolemaic and Oopemican systems, with the great 
work of Kepler, Galileo and Newton, with the first 
ideas of the sidereal system developed by William 
Herschel, with Kapteyn’s masterly statistical 
synthesis of modem observations of what we must 
now call the nearer stars, with a picture of the 
galactic system as a whole as expressed in the 
work of Shapley, J. S. Plaskett, Oort and others, 
and lastly with the great problem of the expanding 
universe of spiral nebulae. 

The solar system is definite enough. But the 
‘local cluster’ and the galactic system are, one a 
convenient working hypothesis for certain pur¬ 
poses and the other a largely unknown monster. 
Perhaps all will not accept every detail of the 
picture as painted by de Sitter. It is not certain 
that a galactic rotation is the only legitimate 
interpretation of the observed double wave in the 
radial velocities and proper motions ; the evidence 
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for the local cluster is hard to reconcile with 
galactic rotation ; and the phenomenon of star¬ 
streaming has not been adequately fitted in to the 
scheme. These points are discussed by de Sitter in 
a stimulating way. 

Most readers will reserve their greatest 
interest for de Sitter’s handling of the problem j 
to which he has himself notably contributed— j 
the structure of the world of nebula* as ‘smoothed- | 

, i 

out . j 

Here we must examine both de Sitter’s philo- ! 
sophy of science and his present attitude to the 
problem. De Sitter says that the ultimate aim of 
science is to discover as much as is discoverable 
about the reality behind the phenomena. Surely 
this is not the aim of science, whatever may be 
the aim of philosophy. De Sitter defends his view 
by urging that “the laws of nature, after all that 
is relative, due to the observer, has been eliminated, 
are for us the reality'’. Again, later, he says, “the 
development of science is in the direction to make 
it less subjective, to separate the observed facts 
from that which belongs to the reality behind the 
phenomena, the absolute, from the subjective 
element which is introduced by the observer, the 
relative. Einstein’s theory is a great step in that 
direction. Wo can say that the theory of relativity 
is intended to remove entirely the relative and j 
exhibit the pure absolute”. j 

The reviewer would ask whether the aim of 
eliminating the observer is in the lust resort a 
legitimate one. In atomic phenomena, the measure¬ 
ments of times and energies, of positions and 
velocities, have been shown to be related by 
Heisenberg’s uncertainty principle, so that there 
the act of observation itself cannot be eliminated. 

In macroscopic phenomena, the observer is 
eliminated by the construction of ‘space-time’. 
Einstein s special theory of relativity did not | 
abolish the observer . it correlated the observations 
of two observers in uniform motion. Minkowski 
showed how these different observations could be 
welded together into a set of world-lines in space¬ 
time. But this does not justify us in assuming 
space-time to be the real stuff of which the world 
is made, for that there exists a reality independent 
of the observer is a pure postulate. Science is 
concerned with the class or aggregate of all 
observers’ observed worlds, and not with some 
hypothetical temporo-spatial structure behind 
them. For each separate observer, the complete 
time-sequence of his world-views is for him the 
reality. ! 


The hypothesis that ‘space-time’ is an element 
of the real nature of the physical world is deep- 
rooted in most treatments of the cosmologioal 
problem. De Sitter says, “We have no intuitive 
knowledge of the kind of space we live in. As we 
are concerned with physical space. . . Thus 
he assumes that there is a real existent ‘space 5 , 
a constituent of the world, capable of being ex¬ 
plored. What the properties of the existent space 
may be has recently been the subject of detailed 
inquiry by 0. Heckmann, de Sitter and Einstein. 
Tt has been shown that solutions of the gravita¬ 
tional field equatiom for the world may be obtained 
for spftce of positive, zero or negative curvature, 
and that various laws of gravitation, with and 
without- the famous X-tcrm, may be employed. 
De Hitter has shown (and he emphasises in 
“Kosmos”) that we shall never be able to say 
anything about the curvature of space without 
introducing certain hypothes s. This seems to 
make it doubtful whether the phrase ‘physical 
space’ has any objective content at all. If its 
curvature can never be ascertained, if its curvature 
is essentially unobservable, then ‘physical space* 
is essentially an arbitrary thing chosen for con¬ 
venience in describing the world and capable of 
being chosen in different ways. We are fully 
entitled, for example, to choose ordinary Euclidean 
space. This was the point of view of Poincare. 
We must, of course, recognise that different 
ways of choosing space will lead to different 
forms of expression of the same physical laws. 
This is illustrated by the inter-relationship 
shown by Heckmann and de Sitter to exist 
between the assumed sign of the curvature 
of space, the assumed sign of the X-term and 
the observable quantities, namely the mean 
density of space and the rate of recession of the 
nebulae. 

De Sitter concludes that the theory of the 
expanding universe is at the present moment 
much less definite than it used to be. “We do 
not even know whether the curvature is positive, 
zero or negative, whether the universe is finite 
or infinite.” It would appear preferable to say 
that questions as to the curvature have no objective 
content, for the answer is within the analyser’s 
choice, but that questions as to the finiteness of 
mass or finiteness of volume of the universe have 
an objective content and are capable of answer 
either by extended observation or by the applica¬ 
tion of general principles. De Sitter reminds his 
readers that the conclusions derived about the 
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expanding universe depend on an assumed homo¬ 
geneity and isotropy, and that it is not inooncoiv- 
able that this hypothesis may have to be given 
up, or modified, or differently interpreted. The 
uncertainties in the present views on the structure 
of the universe seem thus to arise out of the 
assumption of an underlying reality, space-time, 
and the assumption of homogeneity. De Sitter’s 
last judgment is that our conception of the present 
state of the universe bears all the marks of a 
transitory structure. His account of the problem 
may be commended as a highly objective and 
dispassionate scientific study, free from all 
mysticism, possibly the best account available. 

E. A. M. 

Further Light on the Schneider Mediumship 

National Laboratory of Psychical Research. Bulletin 
4 : An Account of some Further Experiments with 
Rudi Schneider ; a Minutc-by-Minute Record of 
27 Stances. By Harry Price. Pp. 199+23 plates. 
(London : National Laboratory of Psychical 
Research, 1933.) 10s. net. 

r I ^HIS book is a vivid account of a series of 
sittings held in 1932 under the auspiecs of 
the National Laboratory of Psychical Research, 
an organisation directed by Mr. Harry Price and 
supported by a number of people interested in the 
subject, such as Dr. Hans Driesch, Prof. William 
McDougall, Prof. J. C. Fliigel, Dr. R. J. Tillyard 
and Dr. Eugfcne Osty. The medium under investi¬ 
gation was Mr. Rudi Schneider, who has already 
been the subject of several books, of which one, 
concerning recent developments, was reviewed in 
those columns on June 25, 1932. It is as a supple¬ 
ment to that work that the present volume is 
especially interesting. 

The problem of the Schneider brothers and of 
their mediumship has for long excited the most 
embittered controversy. Suspicions have been 
freely ventilated, but it was not until about 1925 
that light began to be apparent. It was suggested 
that in order to describe the phenomena in normal 
terms the use of a confederate must be assumed. 
In order to test this hypothesis Mr. Warren J. 
Vinton, an American observer and a former 
colleague of Dr. E. J. Dingwall in the latter’s, 
private inquiry into the phenomena of Mr. Willi 
Schneider, visited the Schneider family in Austria, 
and in his report describes the methods used by 
the brothers in their stances. He states that he 


came into contact with what seemed to be a 
figure crouching behind the medium’s chair ; and, 
in a brief but brilliant analysis, shows how the 
phenomena could be roughly divided into two 
main classes—those produced with the aid 
of a confederate and those produced by 
the surreptitious freeing of one hand from the 
control. 

In 1927 the use of the confederate was studied 
by an official of the American Society for Psychical 
Research who was previously highly unsympathetic 
to the theories evolved by Dr. Dingwall and Mr. 
Vinton, but who later admitted in his report that 
all the essentials of that theory were verified and 
all the conditions required for its fulfilment were 
reproduced. 

In 1929 and in 1930 further experiments were 
conducted by Mr. Price in London. Striking 
phenomena were recorded and again it seemed 
clear that, if the manifestations were normally 
produced, confederacy must he assumed. 

In 1931 and 1932 Mr. Rudi Schneider was in 
Paris under Dr. Eugfcne Osty, the Director of the 
institut M£t,apsychique and a vice-president of 
Mr. Price's organisation. A series of remarkable 
phenomena was recorded. It was alleged that the 
medium possessed the power of externalising a 
‘force’ or ‘substance' which demonstrated its 
presence by interrupting infru-red rays. The 
report was received with considerable interest in 
scientific circles, although the record, as printed, 
lacked many details wholly necessary to a 
proper understanding of Dr. Ostv’s methods. 
Further light is now shed upon these by Mr. 
Price, who reveals the fact that Dr. Osty was 
aware of the presence of a confederate in his own 
laboratory, whilst omitting this significant fact 
in the official report of the sittings held at the 
Institut. 

The present work carries the inquiries a step 
further. It does more than that. It gives as 
intimate a glimpse of the conditions obtaining at 
‘scientific’ inquiries as Mr. Vinton’s report gave 
of the conditions in the Schneiders’ own home. 
The ear-deafening uproar : the forced gaiety of 
the observers : the attempts to distract the atten¬ 
tion and to stifle every sense : the groaning and 
panting of the medium and the occasional screams 
of the sitters—all the features which make up 
these exasperating inquiries are found faithfully 
recorded in these graphic records. 

On one occasion a photograph was taken in 
which the left hand of Mr. Rudi Schneider is seen, 







490 


NATURE 


April 8, 1933 


freed from the control and stretching backwards 
towards the cabinet curtains. This is the first 
piece of photographic evidence illustrating this 
manoeuvre, although its constant occurrence has 
been suspected for many years. In another 
photograph Mr. Willi Schneider is shown in the 
early stages of his ‘mediumship' in the process of 
demonstrating an alleged materialisation attached 
to a curtain by a safety-pin ! 

As regards the supposed psychic interruption 
of infra-red rays as recorded by Dr. Osty, Mr. 
Price states that, although results were obtained 
with one piece of apparatus, with another much 
more sensitive instrument supervised by officials 
from the lladiovisor (Parent) Co., Ltd., no 
abnormal changes whatever were registered. 

Huch are the new facts in the history of the j 
Schneider niediumship. The theories of con¬ 
federacy and the freeing of one hand from the 
control have both received further support ; and 
nothing of any importance has been added to 
indicate that Mr. Tiudi Schneider possesses any 
supernormal faculties whatever. 

Francis Bacon 

Francis Bacon: a Biography. By Mary Sturt. 

Pp. xvi ]- 240 + 12 plates. (London : Kegan 

Paul and Co., Ltd., 1932.) 10$. 6d. net. 

T is many years since we were last given a 
life of Francis Bacon and in the interval 
science has come to play an essential part in the 
very machinery of the State as in its structure 
and every-day business. We have reached a stage 
in the world’s development when its continued 
progress demands that the man of science assume 
those ruling functions which Bacon portrayed him 
as exorcising in the “New Atlantis”. While, there¬ 
fore, the “Novum Organum”, the “Advancement 
of Learning” and the exquisite fragment the 
“New Atlantis’ have a meaning for us which the 
Victorian age could scarcely have sensed, the 
general impression of Bacon is derived largely 
from his own essays, coloured by Macaulay’s 
brilliant but unbalanced polemic. 

In the present volume, Miss Sturt endeavours 
to restore the balance and set the figure of Francis 
Bacon in a true perspective against the passions 
and prejudices, the sohemings and struggles for 
power in the midst of which he moved for fully 
forty years. The story is indifferently told and the 
biographical material is second-hand, but we see 


the essential Bacon as he may have appeared to 
his contemporaries—cold, always old for his years, 
ambitious, indefatigably industrious, shrewd and 
competent; a man whose talents inevitably led 
him to the highest legal office, yet much more 
than the mere lawyer, for his interests extended 
to literature, to philosophy, to the theory of 
science, to gardening; and whatever he touched 
he adorned. 

The pageantry of Elizabethan and Stuart life 
against which Miss Sturt sets her subject is apt 
to distract or confuse the mind, but the book 
gives a popular version of Spedding’s work which, 
if disdained by the scholar, should be of value to 
the general reader. 

From the point of view of the scientific worker, 
the space do voted to Bacon as a philosopher of 
science is all too meagre. A skilful exposition of 
Bacon’s contribution to the philosophy of science 
should indeed be of value in the present age when 
every laboratory might be decorated with his 
texts and every international society turn to him 
for a motto. Of Bacon as a philosopher Miss Sturt, 
writes with sympathy and insight, but a brief, 

I popular exposition of his views on science as set 
forth in the “Advancement of Learning”, in the 
| “Novum Organum” and in the “New Atlantis”, 
so sadly neglected by most scientific workers, is 
long overdue. Even the brief outline contained 
in the present work, however, should serve as a 
timely reminder of Bacon's place as one of the 
true prophets of modern science and induce 
scientific workers to consider anew his attempt 
to formulate a technique of discovery, and his 
vision of a State where the man of science is 
ruler and where knowledge is harnessed to man’s 
needs. 

This vision, born of Bacon’s closing years of 
adversity—he died on April 0, 1626—has the 
human qualities so often disregarded in ideal 
commonwealths, and reveals Bacon as one who 
first in the modern world looked full at facts. 
To him there was no sphere of life to which 
scientific thought did not penetrate and he saw 
too that the scientific method did not rob life of 
its human values. This vision and the balance 
of his mind suggest indeed that it is perhaps to a 
combination of the legal mind trained to assess 
values, and the scientific mind with its capacity to 
explore the facts, that we must look for the quality 
of mind demanded of leaders in the modem State, 
of whom Francis Bacon himself is both forerunner 
and type. R. B. 
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Short Reviews 


Before and After Socrates. By Prof. F. M. Oorn- 
ford. Pp. x+113. (Cambridge}: At the 
University Press, 1932.) 4,?. 6d. net. 

The elementary character of these lectures scarcely 
veils the scholarly and human vision of Greek 
hilosophy, hinted at by Prof. Cornford. Taking 
ocrates as the central figure of Greek philosophy, 
he describes how the early loniin science failed 
to satisfy him, and how the systems of Plato and ! 
Aristotle attempt to carry into the interpretations i 
of the world the consequences of Socrates’ dis¬ 
covery. The reading of Prof. Cornford’s book adds 
to one’s conviction that the fundamental problems 
of knowledge, as treated by the Greeks, bear a 
strange resemblance to the major preoccupations 
of to-day’s thinkers. T. G. 

The Electrical Age : being Farther Everyday 
Marvels of Science. By V 7 , H, L. Searle. Pp. 
229+3 plates. (London: Ernest Benn, Ltd., 
1932.) 10s. M. net. 

The varioty of content of this book will appeal to j 
those who are interested in the application of j 
electrical science to everyday life. Mathematical 
methods are avoided in order to help the general j 
reader, but the author writes with care for detail j 
as he deals with such diverse subjects as a Hprengel | 
pump, the measurement of time, of high and low 
temperatures, and the manufacture of gramophone 
records. The volume provides, in a very readable 
form, scientific descriptions of many electrical 
devices, with non-technical statement of under¬ 
lying principles. 

Archaic Tracts round Cambridge. By Alfred 
Watkins. Pp. 61. (London: Simpkin Marshall, 
Ltd., 1932.) 3 s. (W. 

Mr. Watkins applies his well-known theory of 
the sighting relation of prehistoric roads and 
trackways to mounds, earthworks, churches (as 
marking older sites), cross-roads, etc., to the 
Cambridge district. This is the result of a flying 
visit and most of the work has been clone ‘on the 
map’. The author has elaborated a further theory 
that roads were ali jned in reference to cardinal 
points. The theory is also worked out here for 
some of his surveys in Herefordshire. Mr. Watkins’s 
work is stimulating, though opinion may differ 
as to its interpretation. 

Practical Physics. By William R. Bower in col¬ 
laboration with Prof. J. Satterly. Third edition 
(revised and enlarged). Pp. viii +492. (London : 
University Tutorial Press, Ltd., 1932.) Is. M. 
That a third edition of this well-known book is 
called for is clear evidence that it meets a real 
need in a satisfactory manner, and no one con¬ 
cerned with the teaching or supervision of prac¬ 
tical physics will need informing as to its quality. 
Opportunity has been taken thoroughly to revise 
the book and bring it into line with modem 


teaching and examination requirements, increasing 
its value by the inclusion of new experiments and 
descriptions of current laboratory practice and 
apparatus. 

Das Vorworl zur Drogenkunde des Bfruni. Eiu- 
geleitet, ii horse tzt und erlautert von Max 
Meyerhof. (Quellen und Studion zur Geschichte 
der Naturwissenschaften und der Medizin, 
Band 3, Heft 3.) Pp. 52 \ 18. (Berlin : Julius 
Springer, 1932.) 7.8() gold marks. 

This is a very welcome critical translation 
of the famous “Kitab-i-saidana”, referred to 
for the first time by H. Beveridge in 1902, which 
exists only in the Persian translation of Abu Bakr. 
It gives a moss of useful information about certain 
drugs and chemicals used in the early Middle 
Ages, and contains precious indications about tho 
corresponding Greek renderings of these substances. 

Handbuch der anorganischen Chemie. Heraus- 
gegebon von Prof. Dr. R. Abegg, Dr. Fr, 
Auerbach und Prof. Dr. I. Koppel. In 4 
Banden. Band 4, Abtoilurig 3, Teil 2B, Lief. 2 : 
Komplexe Cyanide des Eisens. Pp. Bxvii- 
Bxx + B405-B674. (Leipzig: S. Hirzel, 1932.) 
24 gold marks. 

A n eta j led account of the complex cyanides of 
iron, with a bibliography which includes 1,360 
references. The frontispiece is ft reproduction of 
early references to Prussian blue by an anonymous 
writer in 1710, by Woodward and by Brown in 
the Philosophical Transactions of 1724 and by 
Stahl in 1731. 

The Philosophy of a Scientific Man. By Paul R. 
Heyl. Pp. 182. (New York : The Vanguard 
Press, 1933.) 1.50 dollars. 

Tins book, which makes delightful reading, could 
not pretend to contain anything new. It is an 
act of faith of a scientific man, an act of faith in 
the purposiveness of the universe and in the power 
of our reason to apprehend the vague outlines of 
the reality in which we are embedded. In spite 
of some hasty generalisations and technical 
inaccuracies, it should be considered as a valuable 
testimony at a time when it is still fashionable 
in certain quarters to disclaim any value for the 
transcendental concepts of philosophy. 

Vox Naturae . By Edwyn Terbea. Pp. 191. 
(London : Arthur H. Stockwell, Ltd., n.d.) 
6s. net. 

Independent thinkers need every encouragement 
when they realise tho difficulties of the problems 
of knowledge and conduct, and the relative value 
of their contributions to their clarification. Mr. 
Terbea’s philosophical outlook will thus appeal to 
many, in so far as ho treats most issues with 
common-sense and oonviotion, using as explana¬ 
tory principles the interfusion of primal, sexual 
and intellectual urges. T. G. 
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Progressive Lightning : 

By Dr. C. V. 

A MOST interesting and illuminating paper on 
the subject of progressive lightning by Dr. 

E. 0, Halliday 1 describes the results of success¬ 
ful experiments made by himself in South Africa 
at the instance of Dr. Ji. F. J. Schonland with an 
instrument similar to that which I made in the 
year 1900. As I gave the first description of my 
instrument in Nature 2 and have contributed 
other articles on this subject exclusively to these 
columns* 1 should be glad to use the same medium 
for some observations on Dr. Halliday’s paper and 
at the same time describe a new stereoscope de¬ 
signed to examine these photographs without 
cutting them and also to obtain the physiological 
advantage of contrast due to reversed stereoscopic 
effect. 

The method of examination of the progress of a 
lightning hash depends on the use of two images 
of the flash carried over a photographic plate at 
a high speed in opposite directions, or of a photo¬ 
graphic plate or film carried past two images of 
the flash in opposite directions, if, then, any part 
of the flash is subsetpient to any other part to an 
extent visible on the images, these will be distorted 
in opposite directions and a comparison of the 
images will give all the information available. 

I had the temerity to invent this method of 
attack in the year 1900 and within a week 1 had 
constructed myself an instrument for the purpose. 

I carried this instrument about, chasing lightning 
without success, until in the year 1928 I caught 
up with a flash in America. This photograph, 
reproduced in Nature of September 1, 1928, 
dearly demonstrated that my idea that lightning 
might occupy some appreciable time while blazing 
its trail was correct, and Dr. Halliday’a photo¬ 
graphs confirm this us well as my prediction that 
an immediately subsequent flash along the same 
path would be so quick that no aberration would 
ho appare?it in the images. 

l)r. Halliday’s instrument is somewhat less 
powerful than mine of 1900 but it appears to be 
ample for the purpose of getting measurable 
aberration, These instruments are far less powerful 
than that which Mr. Loomis has at Tuxedo Park, 
Mew York, or than the one of similar design which 
Prof, Adolf Matthias informed me in 1929 that 
he was going to make. I have' not heard whether 
this instrument ever was made or, if so, whether 
ho has obtained any results. Mr. Loomis and 
Prof. R. W. Wood have been hunting lightning 
for two summers with the instrument illustrated 
diagrammatically in Nature of July 13, 1929, 
but so far without sucoess. This perhaps is not 
surprising, since it was twenty-eight years before 
I caught a single flash. Thanks to the courtesy of 
Mr. Goodlet of the Metropolitan-Vickers Electrical 
Co., Ltd., I was able to test this instrument on 
their high tension sparks before sending it out to 


A New Stereoscope 

Boys, f.h.s. 

Mr. Loomis. There was never any question of 
observing progressive development of the 5- ft. 
spark, but the photographs were so perfect, more 
especially when Tesla sparks were examined, that- 
the good behaviour of the instrument was assured 
beforehand. This instrument was constructed by 
Messrs. Roms, Ltd., at their Clapham works and 
it is as perfect, as such a thing can be. My only 
fear was that perhaps lightning might be too slow 
for corresponding pairs of images to he recognisa ble 
as being of the same Hash. 

My method of investigating the progress of a 
lightning flash has also attracted attention in 
Western Australia and in Western America, but 
not apparently in England. I need scarcely say 
that it has been a source of great satisfaction to 
me to see Dr. Hall id ay’s paper on his work in South 
Africa, lie sent me an advance draft last autumn 
but i felt unable to make any reference to it until 
it had appeared. For this reason i have held 
back for six months the description herewith of 
a new stereoscope for observing the progressive 
character of a flash. That is, unlike any other 
stereoscope, the instrument indicates time or delay 
and not solid form. 

Doming now to Dr. HaIJiday’s photographs, my 
object just now is to consider not exactly how his 
flashes behaved, where they started or how long 
they took to cover their course, but in the first 
place to refer to a new point which he has made. 
It is a little curious that in my American Hash, 
the two images happened to be one above the 
other and so to be moving horizontally at the 
time of the flash. Any aberration would result in 
a bending or a tilting in opposite directions of the 
two images of the flash, which was nearly vertical. 
In Dr. Halliday’s photographs, on the other 
hand, the two images happened to be at about 
the same level and so were moving vertically. 
According to the aberration that I had contem¬ 
plated, this would lead to a lengthening of one 
image and a shortening of the other, and in that 
cast? the stereoscope would indicate exactly the 
same time relief as with the lenses in the other 
position. Dr. Halliday, however, introduces a 
new idea. He imagines a flash starting at the 
cloud and moving downwards. Then he says that 
the starting point of the flash will remain luminous 
all the time that is occupied by the flash in travel¬ 
ling to its other end, 1 suppose he means that 
electric current would be pouring in at the starting 
point all this time and keeping it alight. In such 
case, with the images moving vertically, one 
image moving towards the cloud’s image would, 
he says, be of its proper length, for the image of 
the upper end of the flash would be carried towards 
the cloud exactly to the same extent that the 
image of the lower end would be carried towards 
that of the upper end. On the other hand, the 
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other image would be shortenod exactly as I have 
always contemplated. Unfortunately, Dr. Halliday 
had such wide angle lenses, F2-7, that he had 
far too much light and his photographs are much 
spoilt by glare. In my original camera, 1 used 
about F 8 and with about one-eleventh of the light 
obtained clear images. I expect F 11 or even F 16 
would give sufficient illumination for the main 
Bash. 

Now if my conclusion that the American flash 
began in the middle is correct, it is difficult to 
see where the reservoir was to keep up the cur¬ 
rent. Also, as a matter of fact, the images do not 
show any broadening at the centre or anywhere. 
Had current been poured in all the time that the 
flash was travelling, the image where it started 
would have been wider than where it finished. 
According to my view, this lightning flash had 
some similarity with the flames over a coal fire. 
Anyone looking at these would believe that the 
flames were continuous, but if he will look through 
a moving slit so as to catch a rapid succession of 
momentary views, he will see that the flame is 
broken up into a number of elements, and it is 
the travelling of these upwards in succession that 
gives the appearance of one long continuous flame. 
A cinematograph view would he of interest. 
Similarly, my photograph with images of the 
same width throughout but slightly different in 
shape indicates to me that the bright part of the 
flash travelled from the starting point to the 
terminal points and that the starting point was 
not luminous all the time that the flash lasted. 

It may well be that no two flashes behave alike 
and I am not making any point of this difference 
of view. The real interest to me as an experi¬ 
mentalist is the evidence that the method is 
capable of ascertaining the facts whatever these 
facts may be, rather than in worrying over any 
initial differences in outlook. It seems to me to 
be far more important to find out what lightning 
really does than to trouble about ideas of what it 
ought to do. 

It might be worth while to use four lenses 
equally spaced round a circle so as to obtain for 
every flam confirmatory evidence of its progress. 

The New Stereoscope 

Fig. 1 in Nature of September 1, 1928, was 
obtained by cutting a print in two and rotating 
each half through a right angle. To ensure this, 
a straight line had been ruled on the original 
negative close to and parallel to the line joining 
the two images, and the two half prints were turned 
through a right angle until these became vertical. 
I have found that if I cut up two prints and put 
two images on e*ch side close together but re¬ 
versed, that is each the same way up but so that 
one pair have their sharp edges adjacent while the 
other have their fading away edges adjacent, the 
stereoscopic effect of the two pairs is reversed 
and the contrast makes the effect the more 
conspicuous. 


It is desirable, however, to be able to examine 
stereoscopically a print without cutting it, and if 
the contrast due to reversal con be obtained so 
j much the better. This can be done in the following 
way. Make up a stereoscope by cutting a double 
convex lens in half and mounting these with their 
cut diameters away from one another. Then make 
two isosceles right angle prisms of glass truncated 
so that the right angle is absent and only the useful 
part near the hypotheneuse remains. The result 
is a rectangular prism with inclined ends and the 
rectangle is best, a square. Fig. 1 shows how I 
have slit an ordinary reflecting prism into three 
pieces, utilising the two bottom parts. Mount 
these in two tubes so that they act as reversing 
mirrors when anything is seen through them. 
Mount these tubes above the two half lenses at eye 
distance and arrange that oaoh tube can be turned 
on its own axis through a right angle, limited 
at each extremity by screw stops. If now the 
prisms in these tubes are so placed and moved 
that all their corresponding edges are always 
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parallel except for the slight convergence, and the 
square prisms are placed corner-wise so as to turn 
the images round in the same direction through a 
right angle as seen by the eyes, these images will 
then show stereoscopic relief if they are different 
in form due to aberration. If, then, the tubes are 
suddenly turned each through a right angle, the 
images will both be inverted in position and the 
stereoscopic appearance will be reversed, thus by 
contrast accentuating the stereoscopic effect. Fig. 
2 shows the optical parts only in one position. 

It may be worth while to say that the shorter 
the image of a flash is the greater is the stereo¬ 
scopic impression, because the apparently further 
ana nearer parts, that is, actually the earlier 
and later, are more closely adjacent on the 
plate. For this reason it is well to photograph 
lightning which is not nearer than four or five 
miles. Short focus lenses also have an advantage 
in this respect over lenses of longer focus. I did 
succeed in obtaining with my original instrument 
quite a spectacular photograph of lightning not a 
quarter of a mile away and two others on the same 
plate within a mile. Unfortunately, they are all 
so much to one aide that part of one image of ea<oh 
is off the plate. These were obtained in the night 
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of August 29, 1930, when a terrific thunderstorm 
of blinding flashes came to St. Maryboume from 
Winchester, but no flashes were clear of obstruc¬ 
tion by rain until they were close up. 

Dr. Halliday has made no reference to the 
stereoscopic method of examination. In his photo¬ 
graphs the process of measurement with a micro¬ 
meter microscope is easy as the aberration is 
longitudinal. In my photograph where this is 
transverse, I found measurement with Mr. Loomis’s 
fine micrometer microscope too tedious and the 
stereoscopic method much more convenient, 

I should like in conclusion again to appeal to 
lightning observers suitably placed to initiate a 
lightning flash with a rocket. I gave some indica¬ 


tion of what to do in my article in Nature of 
November 20, 1926, but if anyone should care to 
consider this more closely, I would recommend the 
construction of a 'towering rocket’ of suitable 
proportions which should have great persuasive 
power. Long ago I made a 1 lb. rocket to 
carry a 6 oz. rocket in its head and this again 
to carry a 2 oz. rocket which, of course, had the 
usual stars. The conducting trail which such a 
combination creates in a very short time and up 
to an immense height, should initiate a flash almost 
with certainty if a new flash should be becoming due. 

' Phil, Mag,, Fob. lfiS3. 

* Nature, 118, 740, Nov. 20, l»2fl. 

• Nature, 122, 310, Srpt. 1, 1028 ; 184. 54. July 13. 1020; and 
187, 425, March 14,1031. 


Researches on Gaseous Combustion 1 ®' 


By Prof. W. 

Hydrocarbon Combustion 
N reviewing, in my recent Bakerian lecture, the 
principal researches upon the combustion of 
hydrocarbons, the importance was stressed of a 
balanced judgment embracing the whole range of 
conditions from slow combustion through flames 
and explosions right up to detonation. For it is only 
by taking all conditions into account comprehen¬ 
sively that a true view of the subject can be gained. 

It was shown how the hydroxylation theory is 
capable of expressing the principal facts of both 
the slow and explosive combustion of gaseous 
hydrocarbons. For although the conditions pre¬ 
vailing in flames are obviously much more complex 
than those of slow combustion, the main course 
of the chemical changes concerned therein may be 
satisfactorily interpreted on the supposition that 
the result of the initial encounters between hydro¬ 
carbon and oxygen is the same in both, namely, 
the formation of an ‘oxygenated’ which (except 
with acetylene) is a ‘hydroxylated’ molecule. 
Undoubtedly, at the higher temperatures of flames, 
secondary thermal decompositions occur and play 
a more conspicuous r61e than in slow combustion; 
but there are the strongest experimental grounds 
for believing that they do not precede the onslaught 
of the oxygen upon the hydrocarbon, but arise 
in consequence thereof. In particular, all the 
evidence is quite decisive against such views as 
that of a ‘preferential’ combustion, whether of 
hydrogen or carbon, or that in an explosion flame 
the hydrocarbon molecule is primarily resolved 
into its elements before being burnt. 

Experiments were made showing that the 
affinities of hydrocarbons so greatly exceed those 
of either hydrogen or carbonic oxide for oxygen 
that in explosions of hydrocarbon hydrogen (or 
o&rbonic oxide)-oxygen media deficient in oxygen 
the hydrocarbon is burnt, as it were, preferentially. 
Perhaps the most striking experiment of all con¬ 
sisted in exploding a mixture of 26 per cent of 
aoetylene and 75 per cent of electrolytic gas in 

• tototatK* of the Bakerfcu Lecture (Proe. Roy. See., A, 187, 
84^274^00^ pajor^read afterwartft at the Royal Society on Hot. 10, 


l. Bone, f.r.s. 

a stout glass bulb at a pressure of (say) 500 mm. 
(higher could be used but for the danger of shatter¬ 
ing the vessel). A sharp bluish flame filled the 
vessel, but neither carbon separated nor did any 
steam condense on cooling, the products con¬ 
sisting of carbonic oxide and hydrogen with 
traces only of carbonic anhydride or of methane, 
in accordance with the equation : 

C a H a + O, + 2H, = 2CO 4- 3H # . 

A similar result was also obtained on exploding 
a mixture of equal volumes of ethylene, hydrogen 
and oxygen, thus :— 

C.H, 4 O, + H, -2CO f 3H*. 

Another most arresting and significant feature 
of the evidence, also illustrated experimentally, was 
that whereas all the hydrocarbons of the C*H ln 
series, that is, ethylene, propylene, trimethylene 
and butylene, on explosion with a C^H,* 4 - JO, 
proportion of oxygen always yield substantially 
carbonic oxide and hydrogen only, as though there 
had been a preferential burning of their carbon, thus: 

C n H w + JO, * nCO 4 - »H„ 
explosions of corresponding members of the 
OnHtrt + s or paraffin series (that is, ethane, pro¬ 
pane or butane) with oxygen in the C m H m +, + £ O, 
proportion, all result in dense clouds of carbon, 
steam, methane and oxides of carbon. This 
striking difference between the behaviours of 
corresponding paraffins and olefines accords well 
with the hydroxylation theory. 

Moreover, in regard to olefine explosions, another 
significant fact is that, so soon as the proportion 
of oxygen in the medium is progressively reduced 
below the CnH** 4* \ 0, proportion, steam (as 
well as carbon) begins to appear in the products 
and relatively increases in amount as the oxygen 
content diminishes. This was demonstrated by 
exploding a dC t R i -f 20, mixture and it points 
unmistakably to the initial formation of ‘hyctooxy- 
lafced' molecules in suoh explosions. 

In recent years, however, the suggestidn has 
been made that the initial association of hydro* 
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carbon and oxygen molecules in explosions results 
in a ‘peroxidation' rather than a ‘hydroxylation’, 
but on closer examination the evidence of such 
‘peroxidation' has broken down completely. In 
the first place, whereas in no case of slow combus¬ 
tion of the gaseous hydrocarbons referred to has 
the postulated initial ‘peroxidation’ been proved 
by the isolation of the particular peroxide involved, 
abundant evidence of the initial formation of 
alcohols has been forthcoming from experiments 
on the pressure-oxidatior. of methane and ethane. 
Secondly, in the latter case, recent experiments 
by Dr. D. M. Nowitt and Mr. A. M. Blooh in our 
laboratories have afforded quantitative proof of 
the hydroxylation theory, no peroxides whatever 
being found at any stage of the process. Thirdly, 
in such slow oxidation, the shortest ‘induction’ and 
‘reaction’ periods are obtained with 2-hydrocarbon - 
1 -oxygen instead of with equimolecular mixtures. 
Fourthly, experiments upon the induction period 
have definitely proved that the formation of an 
aldehyde always precedes that of any peroxide, 
the latter being rarely (if ever) observed. Finally, 
the ‘peroxidation’ theory is countered by the 
results of exploding under pressure methane- 
oxygon mixtures of compositions intermediate 
between 5CH« -h 20, and CH 4 -f 0,. Indeed, all 
the evidence points to any slight peroxide forma¬ 
tion which may sometimes be observed during 
hydrocarbon combustion being a relatively late 
and minor side occurrence dependent upon a prior 
formation of aldehyde. 

Explosions at High Pressures 

In continuance of researches upon gaseous 
explosions at high initial pressures carried out for 
many years past by Drs. D. M. Newitt, D. T. A. 
Townend and myself at the Imperial College, we 
have recently published further results of experi¬ 
ments upon (1) hydrogen-air and carbonic oxide- 
air explosions at initial pressures between 250 
and 1,000 atmospheres, and (2) the formation of 
intrio oxide in carbonic oxide-oxygen-nitrogen 
flames and explosions. 

The previous work had resulted (inter alia) 
in the discovery of a nitrogen activation in 
00-0,-N, explosions at high initial pressures, due 
to an absorption by nitrogen molecules of the 
radiation emitted by the burning carbonic oxide, 
the effect steadily increasing with the density of 
idle medium but apparently approaching a maxi¬ 
mum at initial pressures of about 150 atmospheres, 
although itB intensity relative to the total kinetic 
energy developed had been greatest at P t = 75-190 
atmospheres. The new experiments were designed 
to show not only (a) how much further the effect 
would, increase with the density of the medium, 
but also, (6) in presence of excess of oxygen, how 
much of the nitrogen thus activated would form 
nitric oxide during tfye explosions, the latter 
consideration being of importance from the point 
of view bf a possible commercial process for the 
fixation of nitrogen. 


In investigating (a), a special super-pressure 
bomb, with a cylindrical explosion chamber 3 in. 
long and in. in diameter (capacity 115 c.c.), 
capable of withstanding explosion pressures up to 
10,000 atmospheres (with a safety factor of 4 ), 
was employed ; and the pressures actually 
developed far exceeded any vet recorded in any 
Explosion experiments. For determining (5), a 
2CO + 30* + 2N* mixture, which is the most 
favourable of all to the formation of nitric oxide, 
was exploded at various initial pressures between 
40 and 88 atmospheres in a nickel-steel bomb 
(explosion chamber --- 990 c.c.) in such-wise that 
at some predetermined moment during the 
explosion a steel disc partition was burst suddenly, 
liberating the gaseous products into a large 
‘expansion chamber’ (capacity --- 38 litres) from 
which they were afterwards withdrawn for 
analysis. 

Theoretical hydrogen-air (that is, 2H a -hO* + 
3-76N a ) explosions went off quite normally up to 
an initial pressure (Pj) of 500 atmospheres, the 
‘explosion time’, t m , being of the order 0*015-0*022 
see., but tending to increase with the pressure. 
The subsequent rate of cooling accorded with 
Newton’s law throughout, being uncomplicated by 
any appreciable exothermic effect ; the amount 
of steam-dissociation at the maximum explosion 
tsmperature (T m ) was always less than 0*5 per 
cent. At P t ^ 750 atmospheres, however, such 
violent detonation was instantaneously set up that 
the screw threads of the bomb fittings were 
seriously damaged and it was deemed too dangerous 
to proceed to any higher pressure. 

Explosions of theoretical carbon monoxide-air 
(that is, 2CO + O a -f 3-76N*) mixtures were 
successfully carried out at various initial pressures 
up to and including 1,000 atmospheres, with results 
showing that the nitrogen activation had reached 
a maximum at P, 350 atmospheres, when its 
exothermic effect on the cooling curve was equiva¬ 
lent to some 12*5 per cent of the total kinetic 
energy developed. In explosions at P, =* 1,00Q 
atmospheres, t m — 0*24 see., and the maximum 
gauge pressure (P OT ) developed was 7,100 atmo¬ 
spheres (about 46 tons per sq. in.), with T m just 
under 3000° K. The percentage dissociation of 
oarbon dioxide at T m ranged from 2 *4 at P x = 250 
up to 5*5 with P x ~ 1,000 atmospheres. 

The 2CO + 30* + 2N* explosions (6) showed 
not only the beneficial influence of pressure upon 
the nitric oxide formation, but also that in all 
eases it begins during the 'combustion period’ and 
extends far into the ‘cooling period’. Thus, 
whereas at Pi 70 atmospheres only about 3*3 
per cent of nitric oxide had been formed up to 
the moment of maximum pressure (T m ^2900 u K.) 
as much as 5*4 per cent was present some 0*06 
see. thereafter; and at P x « 88 atmospheres the 
maximum nitric oxide formation would be of the 
order of 6 per oent. Such yields of nitric oxide 
are many times higher than any previously 
obtained in explosions. 
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Obituary 


Prof. G. C. Bourne, f.r.s, j 

HE death on March 8 of Gilbert Charles j 
Bourne, emeritus professor of zoology and 1 
comparative anatomy in the University of Oxford, 
will be deplored by his colleagues and many friends 
in Oxford and elsewhere. The sudden ending of 
such a remarkably active and useful life will be 
felt as a serious loss. 

Since 1919 and up to his last illness, Prof. 
Bourne had, with characteristic energy, taken a 
prominent part on the Advisory Committee on 
Fishery Research to the Development Commission 
of which he eventually became chairman, succeed¬ 
ing Sir William Hardy in 1931. The success of 
the Freshwater Sub-Committee, of which he was 
also chairman, owed mu oh to his untiring labours, 
his wide knowledge of biology and his business 
ability. No Iohs valuable were his services to the 
Water Pollution Research Board of the Depart¬ 
ment of Scientific and Industrial Research. Under 
his chairmanship of committees a thorough 
biological, chemical, and hydrographical survey 
of the River Toes was carried out and similar 
work undertaken on the Mersey. 

Of a friendly, sanguine, and generous disposition, 
and actuated by a strong sense of public duty, 
Bourne was always ready to servo his country in 
peace or war. As a young man, he joined the 
Volunteers and the militia in which he rose to 
the rank of Lieutenant-Colonel (Hon. Colonel). 
During the War he was chiefly engaged in the 
training of recruits. 

Bourne’s fame as an oarsman and a rowing 
coaoh is known to all. His versatility was indeed 
remarkable. There were few practical things he 
could not do and do well. He seemed equally 
proficient with the oar or the marine trawl, the 
microsoope or the sporting gun. 

Bom in 1861, the son of Lieut.-Col. Robert 
Bourne, of Cowame Court, Herefordshire, he was 
educated at Eton and New College, Oxford. 
Always interested in natural history, he studied 
zoology under Prof. H. N. Moseley, worked for 
a short time with Prof. Weismann in Freiburg, 
and, after taking his degree, started on his scientific 
career. A description of the anatomy of the 
millipede, Sphcerotherium , more especially of its 
stridulating organ, read before the Linnean Society 
in 1885, was his first publication. 

In the same year Bourne visited Diego Garcia, 
that lonely tropical island set in the midst of the 
Indian Ocean. Here he studied corals, having 
joined that band of enthusiasts, including A. C. 
Haddon, S. J. Hickson, and G. H. Fowler, who 
did so much to advance knowledge of these and 
other ccelenterates. Diego Garcia is a typical 
ooral atoll, and Bourne was among the first to 
treat atoll-formation not so much as a problem 
of geology as one to be attacked from the point 
of view of biology. His observations made on the 
spot of the conditions under which corals live and 


I grow, flourish and decay, enabled him to contri- 
I but© an important paper to the Proceedings of the 
1 Royal Society in 1888. Meanwhile, on his return, 
i he had begun a series of papers on the structure 
and growth of various corals, of which those on 
Fungia (Quart. J. Micro. Sci 1887) and on 
Heliopora (Phil. Trans., 1890) are perhaps the 
most outstanding. He was also interested in the 
Crustacea, wrote on Monstrilla and other copepods ; 
and later made an elaborate study of crabs of the 
family Raninidte, for which he founded the new 
tribe Gymnopleura (J. Linn. Soc 1922). 

The translation of Pelseneer’s masterly volume 
on the Mollusca for the “Treatise on Zoology”, 
undertaken at Sir Ray Lankester’s suggestion, 
turned Bourne’s attention to new fields, and led 
to the appearance of several works on little- 
known molluscs, particularly on the Neritaeea and 
other gastropods (Proc. Zool. Soc., 1909, 1911). 
These various contributions on the structure and 
classification of the lnvertebrata are all distin¬ 
guished for care and thoroughness, and for the 
excellence of the illustrations ; for he was a 
patient and skilful dissector and a very accurate 
draughtsman. Together they form a solid and 
lasting addition to zoological science. 

Bourne’s more general works include “An Intro¬ 
duction to the Study of the Comparative Anatomy 
of Animals”, one of the best elementary text¬ 
books of the kind when it first appeared in 1900, 
and still a useful and trustworthy guide for the 
student. To Lankester’s well-known “Treatise on 
Zoology” he contributed comprehensive parts on 
the Ctonopbora and on the Anthozoa, including, 
of course, his beloved corals. 

Soon after taking his degree, Bourne was 
elected fellow of New College, and later became 
tutor as well. For a couple of years he went to 
Plymouth as director of the recently established 
Marine Biological Laboratory. On his return to 
Oxford he taught for many years in the Depart* 
ment of Zoology and Comparative Anatomy. In 
1906 he succeeded Prof. Weldon in the Linacre 
chair, which he occupied with distinction until his 
resignation in 1921. He was elected to the fellow¬ 
ship of the Royal Society in 1910, and was president 
of Section D (Zoology) of the British Association 
at Sheffield in the same year. 

Bourne married the daughter of Sir John Croft, 
Bt., who survives him with one son and one 
daughter. The former, Capt. R. Bourne, is now 
member of Parliament for Oxford. E.S.G. 

We regret to announce the following deaths : 

Sir John Jackson, O.B.E., deputy chief inspector 
of factories from 1920 until 1930, on March 19; 
aged sixty-eight years. 

Dr. Thomas C. Porter, for many years science 
master at Eton College and one of the founders 
of the (Public Schools) Science Masters’ Associa¬ 
tion, on March 31, aged seventy-three years. 
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News and 

Nature of the Nerve Impulse 

The intimate nature of the nervous impulse has 
long been a subject for speculation by physiologists 
and psychologists. Simple models to explain the 
mode of transmission of an impulse along a nerve, 
like tho oloctrical one of the marine telegraphic cable 
or like the chemical one of a train of gun-powder, 
have proved to be totally inadequate to explain 
the various phenomena observed in nerve. Until 
recently, the relative unfatiguability of nerve 
favoured a simple physical and non chemical hypo¬ 
thesis. Modem refinements in technique, however, 
have shown that nerve during activity utilises 
chemical enorgy and produces heat. It is only in 
the last few years that the two phases of heat pro¬ 
duction in nerve have been analysed, and an account 
from the leading investigator in this field, Prof. A. V. 
Hill, appears in the special supplement to this week’s 
issue of Natoiue. Prof. Hill favours an electro¬ 
chemical theory of a self-propagating wave of dis¬ 
turbance to explain the various forms of behaviour 
exhibited by an impulse in its paas&go along a nerve. 
Interesting experiments on the ionic distribution of 
potassium ions lend convincing support to the 
theory. The supplement will also be found to give 
a useful summing-up of the present position reached 
by investigators in this branoh of nerve physiology. 

Sir Charles Peers, CJ3.E. 

Sir Charles Peers, Chief Inspector of Ancient 
Monuments and president of the Society of Anti¬ 
quaries, has been awarded the Royal gold medal of 
the Royal Institute of British Architects for his 
services to architecture. The presentation took place 
at the Institute on April 3. Sir Charles Peers has 
now held offloe as Chief Inspector of Ancient Monu¬ 
ments for twenty years. It is largely owing to his 
real in carrying out his duties and the breadth of 
his practical knowledge in archaeological matters 
that, not only havo a large number of our antiquities 
been preserved from vandalism, but also the co¬ 
operation of the Office of Works, of which he is cm 
officer, has been sought readily and with confidence 
by those who are interested either as owners, as 
archaeologist*, or as members of the public in the 
future as well as the past of ancient monuments. 

At the some time, the powers and duties of his office 
and his department, which were anything but 
adequate at the time of his appointment, have been 
enlarged by successive Acts of Parliament, until, 
with notable reservations to which attention has 
been directed with emphasis recently, such monu¬ 
ments are now within a measurable distance of a 
reasonable assurance of safety. 

Trevithick Centenary Exhibition 

In connexion with the celebration of the centenary 
of the death of the great Cornish engineer and in¬ 
ventor Richard Trevithick, the ‘father’ of the steam 
locomotive, a memorial exhibition has been arranged 
in the main gallery of the Science Museum, South 


Views 

Kensington. Trevithick was on inventor of astonish* 
ing fertility but his main contribution to engineering 
progress whs his invention of the high-pressure non* 
condensing steam engine and its application to both 
r6ad and rail locomotives. His outstanding patent 
was taken out in 1802, and engines were made all 
over England to his designs. Of these engines two 
excellent specimens are shown, one with a east iron 
boiler, made in 1805, and another made in 1811 with 
a wrought iron boiler. Unfortunately, nothing re¬ 
mains of his several locomotives, but various docu¬ 
ments and drawings are exhibited and there are also 
some of the oast iron rails fiom Penydarran, South 
Wales, on which his first locomotive ran. This 
engine, the first rail locomotive in the world, is 
known to have drawn five wagons with a load of 
ten tons in 1804, and four years later Trevithick 
exhibited a locomotive, afterwards named Catch-me' 
who-can, “in the fields adjoining the Bedford Nursery 
near Tottenham Court Road”, London. The next 
locomotive of importance was that constructed by 
Matthew Murray for John Blenkinsop at Leeds in 
1811, but the original drawings for this were supplied 
by Trevithick, who received a royalty on the engine. 
The exhibition also includes Linnell’s portrait of 
Trevithick painted in 1810, Bumard’s bust and many 
interesting letters and documents. 

Memorial to Thomas Tompion 

On Saturday, April 1, a plaque in memory of 
Thomas Tompion, the clookmaker. was unveiled in 
St. Mary’s Church, Northiil, Bedfordshire, where ha 
was bom in 1639, and simultaneously a wreath was 
laid on his tomb in Westminster Abbey, where he 
was buried in P713, The plaque is the gift of the 
Clockm&kers’ Company and was unveiled by the 
Master, Mr. B. Kettle, the address at the service being 
delivered by tho Archdeacon of St. Albans, the Ven. 
A. H. Parnell. At tho ceremony at the Abbey, Sir 
Francis Newbolt, the Deputy Master of the Clock- 
makers’ Company, said Tompion was honoured by 7 
the Company as one of its greatest Masters. So 
great was his mechanical genius and inoessant 
industry that ho was appointed clookmaker to the 
Royal Observatory at Greenwich at its foundation*. 
He was a brilliant craftsman and mode practical the 
theoretical inventions of others. He left English 
watches and clocks the finest in the world and the 
admiration of his.brother artists. The grave Tompion 
lies in, it may be remarked, also contains tho remains 
of his famous pupil and successor, George Graham, 
who died in 1751. The slab now to be seen in the 
Abbey, on which Graham’s remarkable skill is 
referred to, was removed in 1838 and a small lozenge¬ 
shaped stone substituted. Thanks, however, to Dean 
Stanley, the original was replaced in I860. 

Centenary of Maurice Loewy 

On April 15 occurs the centenary of the birth of 
the distinguished astronomer, Maurice Loewy, who, 
from 1890 until 1907, held the directorship of the 
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Paris Observatory, a post to which he was appointed 
on the death of Felix Tisserand. Bom in Vienna in 
1883 of Jewish parents, Loewy passed through the 
Polytechnic School and University of Vienna and 
then entered the old Imperial Observatory of the 
capital, where he was trained by Karl Lit trow. 
Being invited to France by Lo Verrier, ho became 
a naturalised Frenchman and in 1864 joined the 
staff of the Paris Observatory, serving under Le 
Verrier, Delaunay, Mouchez and Tisserand. He took 
an active part in the completion of the great Paris 
Catalogue of Stars and in the inauguration of the 
International Star Chart. So early as 1871 he pro¬ 
posed to Delaunay the new form of telescope since 
known as the equatorial coudt, but it was not until 
1882 that the first instrument of this kind was 
erected, the cost of the telescope then being defrayed 
by the generous banker Raphael BischofEsheim 
(1828-1906), the founder of the Nice Observatory. A 
description of the instrument appeared in Nature 
of November 8, 1883, p. 36. For thirty years Loewy 
was director of the Oonnaiasance des Temps t and 
from 1872 was a member of the Bureau dea Longi¬ 
tudes, taking part with Mouchez in the inauguration 
of the observatory in the Part; de Montsouris for the 
instruction of navigators and explorers. From 1873 
onwards he was also a member of the Academy of 
Sciences. He received many honours from learned 
societies and in 1889 was awarded the gold modal of 
the Royal Astronomical Society. He died suddenly 
on October 16, 1907, at the age of seventy-four years, 
when addressing a meeting of the Conseil des Observe- 
toires astronomiques. 

Priestley Bicentenary Celebrations at Warrington 

When non-conformists were debarred from study¬ 
ing at Oxford and Cambridge, a number of dissenting 
oolleges came into existence, among the most famous 
and successful of which was the Warrington Academy, 
through which, during its existence from 1767 until 
1788, some four hundred pupils passed. It was in 
this Academy that Priestley taught from 176? until 
1767, and it was there he wrote his “History of 
"Electricity”. In 1898 the Warrington Society was 
farmed with the object of preserving the building 
which originally housed the Academy, and to-day 
it possesses an interesting oollaotion of Priestley 
pictures, books and medallions. In conjunction with 
the Warrington Fhilomathio Society, therefore, it 
held a Priestley commemoration meeting in The Old 
Academy on March 17, when the Priestley relics 
were shown to visitors and two addresses were given, 
the first being by Mr. J. Hawthorn on “Joseph 
Priestley and Warrington” and the second by J. 8. 
Broome on “Priestley’s Scientific Work in Warring¬ 
ton”. When Priestley was offered a post, at the 
Academy, he followed Dr. Taylor as tutor in languages 
although, as he himself wrote, “I should have 
preferred the office of teaching the mathematics and 
natural philosophy, for which, I had at that time a 
great predilection”. In spite, however, of being 
employed five hours a day in lecturing on English, 
Latin, Hebrew and other subjects, he yet found 
time to make experiments and cany on a corre¬ 


spondence with Franklin, and it was his scientific 
work at Warrington which led to his being admitted 
to the fellowship of the Royal Society. 

Stereochemistry and Physics 

The Faraday lecture of the Chemical Society was 
delivered at the Royal Institution on March 29 by 
Prof. Peter Debye, of the University of Leipzig. He 
took as hie subject “The Relations between Stereo¬ 
chemistry and Physios” and gave a brilliant exposition 
of certain methods used for the elucidation of mole¬ 
cular shape and dimensions, methods to which his 
own contributions, both in theory and in experimental 
technique, have been all-important. Until com¬ 
paratively recently, the two factors which essentially 
determine the dieleotrio constant of x substance were 
not clearly distinguished from one another. Prof. 
Debye showed how the total polarisation in an electric 
field is compounded of the natural polarisation in¬ 
herent in the molecules themselves and of an induced 
polarisation, due to their electrical deformability ; 
how the relative contributions of these two effects 
can be estimated by investigating the influence of 
temperature on dielectric constant; and how the 
magnitude of the natural dipole moment thus 
obtained can give valuable information on the degree 
and the nature of symmetry of the molecule. Ex¬ 
amples were quoted from the work of Errera, Smyth 
and Williams. 

In the latter half of the lecture. Prof. Debye dealt 
with his pioneer investigations on X-ray interference 
patterns produced by isolated molecules, describing 
the technique, the application of the numerous 
necessary corrections to the experimental data, and 
the interpretation of the latter in terms of the inter¬ 
atomic distances in the molecule. Mention was made 
of the related electron ray method of Mark and 
Wierl. He illustrated his fascinating topic by re¬ 
ference to work on the chlorine substitution products 
of methane, and to the problem of free rotation of 
single bonds. The interest and enjoyment of his 
hearers were obvious. One may indeed be excused 
for thinking that very seldom are occasion and 
lecturer, theme and audience so completely attuned 
to one another as happened at this lecture. Prof. 
Debye had no difficulty in establishing Faraday as a 
pioneer of ideas in the fields both of the electrical 
properties of molecules and of the spatial arrange¬ 
ment of atoms within them. All felt that Sir William 
Bragg was right when he claimed that Prof. Debye 
and Faraday were akin in spirit; Prof. Donnan was 
equally right when he termed Prof. Debye the friend 
of the chemist, of the “hydrophobic organic chemist 
equally with the hydrophilic physical chemist”. 

The Chemical Society 

Pbof. G. G. Henderson, the retiring president 
of the Chemical Society, devoted his presidential 
address on March 30 to an examination of the 
present position and the future of the Society, 
Scientific societies, he said, must be ready to modify 
their policies in accordance with changing conditions. 
The work of the Chemical Society ih pursuing the 
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object* for which it was founded haa increased during 
the pest year, and the work of the Bureau of Chemical 
Abstracts also reflects the ever-increasing amount of 
investigation which is being performed in the chemical 
field. New decisions which will help to meet modem 
needs include devoting a larger number of meetings 
to organised discussions and summaries of reoent 
work, offering fellowship to young chemists at half 
the annual subscription, selecting the papers to be 
read at ordinary scientific meetings, arranging that 
some of the endowed and special lectures shall be 
delivered elsewhero than in London, and appointing 
local representatives who will arrange lectures or 
discussions in collaboration with the local secretaries 
of other chemical organisations, and will generally 
promote the interests of the Society. The Council 
does not contemplate the establishment of local 
sections of the Society, since numerous local sections 
of the Institute of Chemistry, the Society of Chemical 
Industry, and of other societies are already in exist¬ 
ence, 

Federation of Chemical Societies 

Prof. Henderson also referred to the new format 
of the Journal of the Society, and remarked : “I trust 
that the combined effort of the Chemical Society and 
the Faraday Society to produce a joint publication, 
which is destined to be the representative journal of 
British physical chemistry, will be brought to a 
successful issue, and that the new journal will appear 
next year”. New conditions have created new wants, 
and he feels that new methods with respect to adminis¬ 
tration, to the representation of follows in the Council, 
to the production and distribution of publications, 
and to the association of the Society with other 
ohemioal organisations must be adopted. Federation 
or union of at least all the principal organisations 
concerned with chemistry, said Prof. Henderson, 
is a project which is making an appeal to an 
increasing number of members of the profession. 
Prof. Henderson referred to an article on the sub¬ 
ject in Nature of September 24, 1932, and quoted the 
conclusions, saying that they well summarise the 
facts which compel attention to this matter. "So 
long as the Society remains, as now, an independent 
organisation/’ he said, "I cannot see how a larger 
income is to be obtained • . . and every method of 
reducing expenditure which can be adopted under 
existing conditions has been closely investigated. 
The same statement applies generally to the Society 
of Chemical Industry, the Biochemical Society, the 
Faraday Society, end other societies more directly 
interested in various branches of applied chemistry, 
which publish journals or abstracts or both. Conse¬ 
quently one is forced to the conclusion that some form 
of federation of these societies is not only desirable, 
but sooner or later inevitable. Moreover in my 
opinion such a federation would be incomplete and 
lacking in influence unless the professional organisa¬ 
tions were also included as members/’ 

The kind of federation which Prof* Henderson 
envisages would not involve material loss of in- 
jlividuality on the part of the members of the 


separate societies, for each has its special sphere of 
activity on behalf of the subject as a whole and of the 
profession generally. The final decision must rest with 
the members of the organisations concerned, but 
Prof. Henderson said he is confident that if ohemists 
of all kinds got together in some such way as he had 
indicated, the effect would be altogether beneficial 
to the profession. He believes that the movement, if 
generally supported, would be welcomed by the 
chemical industry of the country. Sympathetic 
consideration must be given to the scheme to be put 
forward by the Federal Council for Chemistry, 
which has appointed a committee to frame proposals 
calculated to afford the chemical societies of Qreat 
Britain means of securing economies, increased 
efficiency, and mutual advantage. 

Houston Expedition over Everest 

The Houston Air Expedition to Mount Everest 
succeeded in its object to fly over the actual peak on 
the morning of April 3. The flight, starting from 
Lalbalu aerodrome, occupied three hours, flew about 
160 miles including two circuits of the peak, reached 
more than 31,000 ft. altitude, and actually cleared 
the top by only 100 ft. The two machines, a 
Houston-Westland and a Westland-Wallace (Bristol 
Pegasus S.III engines), flow in company and carried 
out a concerted pregramme of duties. The decision 
to make the flight was taken on the advioe of the 
Indian Government Meteorological Station at Pumea, 
which reported winds of 67 m.p.h. velocity, without 
undue bumpiness, at 33,000 ft. altitude, by means 
of the usual balloon observations. Air-Commodore 
Fell owes, the leader, made a preliminary recon¬ 
naissance in his Puss Moth machine before making 
the final decision to start. 

Considerable credit is due to the crews of the 
Houston Expedition for their navigation, as it was 
impossible to adhere to the prepared scheme of ob¬ 
servations from landmarks owing to a heavy dust 
haze extending up to 19,000 ft. They also met with 
severe down currents due to the deflection of the 
west wind over the mountain, causing a loss of 
altitude of more than 1,500 ft. in a few seconds in 
one case. Very good still photographs were obtained,' 
bat the results of the cinema cameras are not yet 
known. The automatic survey cameras were not 
working during part of the flight, which may mean 
that necessary connecting parts of the mosaic survey 
may be missing. In this event a further flight will 
be made if permission oan be obtained from Nepal. 
The unusual clearness of the air made it diffioult for 
the photographers to judge distances accurately. 
The crews were afterwards examined by the expe¬ 
dition's doctor, who found that they were tired, but 
not unduly exhausted. On April 4, a further flight 
was made by both machines over Kanohonjunga. 

Loss of the Akron 

We much regret to record the total loss of the 
United States naval airship Akron, which occurred 
on April 4. It appears that the vessel left Lakehurst 
for a cruise over the coast of New England on April 3 
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in order to test her wireless compasses. A wireless 
message during the evening reported that all was 
well and nothing further was heard until a German 
tanker, the Phahus , reported by wireless that the 
Akron had ‘crushed’ at sea and that four of the crow 
had been picked up, ono of whom died later. One 
of the survivors is Lieut.-Comdr. H. Wiley, the second- 
in-command, who has recovered sufficiently to make 
a report on the disaster. The airship sighted a 
thunderstorm at 8.46 p.m. ; later, the ship at 1,600 ft. 
appeared to be surrounded by lightning and about 
midnight she began to descend rapidly. Ballast was 
thrown out and she regained altitude, only to descend 
again a few minutes later. The rudder control was 
carried away as the airship crashed and it seems that 
the main part of the ship sunk almost immediately. 
The Akron was the largest airship in the world, her 
gasbags wero filled with helium, and, at the time of 
the disaster, there were seventy-seven officers and 
men aboard, including Rear-Admiral William Moffett, 
chief of the U.S. Naval Bureau of Aeronautics. Rescue 
work was hampered by the weather, and a ‘blimp’ 
returning from a search for survivors was blown into 
the soa on attempting to land, one of the crew being 
drowned and the commander dying shortly after¬ 
wards. Yet another airship accident has been 
reported, this time from Franco, where the semi-rigid 
naval dirigible E9, crashed near Guerande on April 4, 
two of the crew of twelve being injured. 

Science at the Ideal Home Exhibition 

The Daily Mail Ideal Home exhibition at Olympia, 
which was opened by Mrs. Stanley Baldwin on 
March 29 and will remain open until April 29, is, 
as usual, a remarkable tribute to the influence 
science now exerts on the equipment of up-to-date 
houses. Thanks to the use of gas and electricity, 
the investigations of the chemist, physicist and 
metallurgist, the duties of every housewife are 
steadily being lightened and the coinfort and con¬ 
venience of everyone increased. The gradual im¬ 
provement in the quality of food and in its prepara¬ 
tion, and in all connected with lighting, heating 
and ventilation in indeed remarkable. New metals, 
now materials and new designs, and the application 
of scientific methods are seen on every hand. The 
exhibition occupies the Grand Hall, the National 
Hall and the Empire Hall, and in the first of these 
is an admirable and beautiful scheme of decoration 
which includes, as its outstanding feature, a portion 
of an immense rainbow composed of no leas than 
700 ft. of neon tubes, fitted up by Messrs. Venreco, 
Ltd. 

Without attempting to refer to the many exhibits 
which owe so much to scientific research,, attention 
may be directed to the interesting series of “Rooms 
of the Scientists” in the gallery of the Empire Hall, 
where “for the first time in history, are gathered 
together a collection of exhibits more romantic than 
any story, more sensational in their results than the 
wildest fiction”. There are nine of these rooms 
showing respectively Archimedes in his villa, at 
Syracuse ; Roger Bacon in prison ; Newton in his 


study at Cambridge making his experiment on light; 
a part of the surgical ward at the Glasgow Royal 
Infirmary where Lister did his important work during 
1861-69 ; the tent of Sir Ronald Ross in which he 
made his observations on the relation of the mosquito 
to malaria ; Darwin’s study at Down House in which 
he wrote “The Origin of Species” ; a replica of 
Prof. Piccard’s sphere in which he made his reoord 
ascent into the air; Faraday’s laboratory at the 
Royal Institution ; and lastly, the wireless cabin 
of the Marchese Marconi on his yacht Elettra . The 
tableaux are admirably arranged and the eminent 
men of science are represented by members of the 
theatrical profession, that of Newton, for example, 
being played by Mr. Rodney Barrie. The whole 
exhibit has been staged by Prof. A. M. Low for 
Armchair Science, with the assistance of many 
scientific bodies and individuals, including the 
British Museum, the Science Museum and the Royal 
Institution. 

Bequests for Geological Research 

Mb. Bernard Hobson, of Sheffield, who died on 
December 3, left estate of the net value of £142,126. 
He bequeathed £1,000 to the Yorkshire Geological 
Society, Leeds; £1,000 to the Geological Society of 
London, to be called the “Bernard Hobson Fund”, 
the annual income of which is to be used in buying 
British, Colonial and foreign geological maps, to be 
placed on linen conveniently folded for the pocket 
for use of the members of the Society; and £1,000 to 
the British Association for the Advancement of 
Science, to be called the “Bernard Hobson Fund”, 
the annual income of which is to bo devoted to pro¬ 
moting definite geological research. After making 
further bequests totalling about £3,000, Mr. Hobson 
left the residue of liis estate to his brother and sister 
for life, with remainder to the University of Sheffield. 
Mr. Hobson had been a member of the Council of the 
Univorsity for some years. He belonged to a family 
which had taken a special interest in it. His father, 
Mr. John Hobson, was a member of the Council of 
Firth College, from which the University sprang. 
His brother, the late Sir Albert Hobson, as Master 
Cutler in 1903, took a leading part in the movement 
for the establishment of the University, and served 
successively as Treasurer of the University and Pro- 
Chancellor. Sir Albert, who died in 1923, also left 
the residue of his estate to the University. 

Research Grant for the Cancer Hospital (Free), London 
Recently the investigations on the chemical 
aspects of the cancer problem which are in progress 
at the Research Institute of The Cancer Hospital 
(Free), Fulham Road, London, have received recogni¬ 
tion and financial assistance from two sources. The 
trustees of the Halley Stewart Trust have made a 
grant for a period of three years to support a whole¬ 
time worker who will undertake biochemical investi¬ 
gations into the metabolism of cancerous growths. 
Dr. C. A, Mawson of the Victoria University of 
Manchester has been appointed to carry out this work. 

(Continued on p , J 09 ) 
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The Physical Nature of the Nerve Impulse* 

By Prof. A. V. Hill, o.b.e., f.r.s. 


ALL our sensations, all our movements, most 
t\ of the activities of our nervous system, 
depend upon a certain transmitted disturbance 
which we call the nervous impulse : this, in the 
study of nerve activity, is what tho atom, the 
electron and the quantum are to chemistry and 
physics. A rapid reaction to events occurring at 
a distance is necessary for efficient working. Special 
nerve cells, therefore, have been developed in all 
the larger animals : from these the axon or nerve 
fibre runs out, which is only 3 jj. to 25 jjl in diameter 
but may be many metres in length. Along these 
fibres wave-like messages are sent. 

The velocity of a nerve impulse varies greatly 
according to the fibre in which it runs and to the 
conditions affecting the fibre. In the medullated 
nerve of a mammal the velocity is of the order of 
100 metres per socond. (Compare this with 330 
metres per second, the velocity of sound.) In the 
medullated nerve of the frog at 20° C. it is about 
30 metres per second. In the non-medullated 
nerve of a mammal it is said to bo about one 
metre per socond ; in the non-inodullated nerve 
of the pike and of Anodon respectively it is stated 
to be 0*2 metre and 0-05 metre per second. The 
velocities in this list are in the ratio of 2,000 to 1. 

The nerve impulse is an event, a wave, a pro¬ 
pagated disturbance, not a substance or a form 
of energy. It is transmitted along a thread of 
protoplasm which, in medullated nerve, is sur¬ 
rounded by a protecting or ‘insulating’ sheath. Its 
passage can be detected in several ways : (a) by 
its physiological effect on the organ to which it 
runs, (6) by the electric change which accompanies 
its transmission, (c) by a production of heat, and 
(d) by a consumption of oxygen and a liberation 
of carbon dioxide. 

No difference of electrical potential can be 
deteoted in ah uninjured resting nerve. If, how¬ 
ever, the nerve be injured, for example, by cutting, 
a potential difference is found of the order of a 
few hundredths of a volt between the injured and 
the uninjured parts, in the sense that positive 
current runs in On external circuit towards the 
former. The injury does not produce the potential 
difference ; it merely allows its normal presence * 
across the fibre boundary to be manifested. 

* Friday evening dleoourae delivered at the Royal Institution on 
Mt>. 10. 


If two electrodes be placed on a nerve and the 
nerve be stimulated, a momentary change of 
potential travols along it which can be recorded 
with an oscillograph. At any given instant a 
certain length of the nerve of the order of a few 
centimetres is found to be the sito of a wave of 
negative potential. We are probably right in 
thinking that the impulse itself, whatever that be, 
occupies the same region and moves at the same 
speed as its electrical accompaniment. 

Properties of the Nerve Impulse 

Let us consider the properties of the impulse 
which is transmitted, or transmits itself, in nerve. 
The single impulse in the single fibre is the basis 
of nerve activity. Until recently, this individual 
impulse could not be separately examined and 
deductions had to be made from the results of 
stimulating many fibres in parallel. Of late, how¬ 
ever, through improvements in electrical recording, 
it has become possible to register the form and 
movement of the electric change resulting from 
a single impulse in a single fibre. 

(A) A single impulse has an ‘all-or-none’ 
character. Its size cannot be varied by changing 
tho strength of the stimulus which produces it: 
it makes no difference to the magnitude of the 
discharge how hard the trigger is pulled. (B) An 
absolute ‘refractory' period follows the passage 
of an impulse, a period during which no stimulus, 
however strong, can evoke a second response. In 
frog’s nerve at 20° C. this absolute refractory 
period is about 0*001 seo. (C) As a consequents of 
(B ), two nerve impulses going in opposite directions 
in the same fibre come each into the refractory 
region of the other and both are abolished. ‘One 
way traffic' alone is possible : separate sensory 
and motor systems are required. (D) After the 
absolutely refractory stage a relatively refractory 
stage persists, during which a stronger stimulus 
than usual is required to start an impulse, 
and the second impulse, measured by electric 
change or heat, is smaller than the first 
one. Discharge can take place before recharge 
is oomplete. (E) As a result of the refractory phase, 
the frequency of transmission is limited. Prof. 
H. 8, Gasser of New York recently informed me 
that he had made mammalian nerve carry 1,500 
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impulses per second, and that at 1,000 per sec., 
impulses were not greatly subnormal. In the 
normal functioning of the nervous system nearly 
all messages consist of trains of impulses of 
varying frequency. (F) The impulse at any 
instant occupies a few centimetres of the fibre. 
This length is not much altered by a change of 
temperature and it is approximately proportional 
to the diameter of the fibre. There must be some 
simple physical reason for these facts, as also for 
the next one. (G) The velocity of the impulse is 
also approximately proportional to the diameter 
of the fibre. Consequently in a given nerve trunk 
which consists of fibres of various diameters, a 
wave started electrically at one end gradually 
spreads out and appears as a series of waves 
corresponding to the several maxima in a fre¬ 
quency curve. (//) When the temperature is raised 
or lowered by 10° C. the velocity of transmission 
is increased or diminished in the ratio of 1 7 to 1. 
(/) The passage of an impulse is associated with a 
liberation of heat to which some special attention 
is necessary. 

Heat Production of Nerve 

No work is performed, no force is developed, no 
movement at all occurs in a nerve when it is 
active, and for long it was believed that in the 
transmission of nerve impulses no heat is evolved. 
Many attempts were made to measure the heat, 
all unsuccessful until 1925. To-day, when the 
heat production of nerve can be measured almost 
as well as that of muscle could in 1920, it is hard 
to believe that for many years we argued as though 
there was no heat at all associated with nerve 
activity. It is true that the amount is small, that 
the total heat (which takes thirty to fifty minutes 
to appear) in a single impulse in a gram of nerve 
is only about one millionth of a calorie, and it is 
true still that we must have several impulses before 
we can measure the heat properly, but with that 
provision and with present-day arrangements, the 
measurement is comparatively simple and accurate. 
The sensitivity is such (i) that a galvanometer 
deflection of 1 mm. (readable to 01 mm.) corres¬ 
ponds to a rise of temperature of about three 
milliontlis of a degree, and (ii) that during a steady 
state of heat production one millimetre of steady 
deflection corresponds to a rate of heat production 
of about 2 X 10’ 8 calorie per second. 

The heat is produced not only during the passage 
of the impulse but for a long time afterwards ; some 
kind of breakdown occurs, presumably as the wave 
goes by. This breakdown has then to be reversed, 
the nerve allowed to recover, in a re-charging 
process of some kind which takes place after¬ 
wards. The fact that heat is produced, and the 
manner of its production, dispose of the possibility 
that the nerve impulse is, to use Bayliss’s words, 
a “reversible physico-chemical process”. 

At 20° C. the initial heat in a single isolated 
impulse in a frog’s medullated nerve lies between 
10- 7 calorie and 3 x 10- # calorie per gram of 


nerve. The recovery heat, which continues for a 
long time after the impulse has passed, is about 
ten to thirty times as much. During continual 
stimulation, say of fifty shocks per second, a steady 
state is gradually reached in which recovery 
balances breakdown, the recovery heat in any given 
interval representing the prooess of restoration 
from ail the impulses which passed in the preceding 
forty minutes. During the steady state, which is 
possible only in oxygen, the total heat production 
may occur at the rate of about 25 microcalorieB 
per gram per second. At a higher frequency the 
total heat rate may, for a time, be rather greater, 
but a genuine steady state is not possible; 
fatigue progressively sets in. It is striking that the 
resting rate of hoat production of the same nerve 
is about 70 x 10* 9 calorie per gram of nerve per 
second, so that moderate activity only increases 
the metabolism of a nerve by a comparatively 
small amount, even extreme activity does not 
double it. The mere maintenance of the machine 
in working order requires more energy than the 
excess required when it goes full speed during 
activity. 

This initial heat is the result presumably of some 
chemical reaction involved in, or immediately 
after, the transmission of the impulse. If we 
suppose the reaction to occur throughout the 
substance of the axis cylinder, its heat is so small 
that it is difficult to picture any mechanism by 
which the change could be propagated. There are 
other grounds—for example, the relation between 
speed and diameter—for supposing that the 
reaction, whatever it be, is somehow connected 
with the surface of the fibres. It can be calculated 
that the area of the surface in a gram of nerve 
is of the order of 2,000 sq. cm., and that the 
energy in the transmission of a single effective 
impulse is from 5 x 10'* to 2*5 x 10' 4 erg per 
sq. cm. of fibre surface. This is still a very small 
quantity, the smallness of which can be realised 
by the statement that it is 1/4,000 to 1/80,000 
of the surface energy of a water-olive oil interface. 

One naturally asks, may not the initial heat be 
really due to the electrical disturbance transmitted 
in nerve ? If we take the observed potential 
differences along the nerve and assume that these 
cause currents to flow through the conducting 
media inside and outside the sheath, then the 
Joule’s heat of the currents can be calculated. 
The result is only a small fraction, less than one 
per cent, of the observed initial heat. There is 
another possibility, however, namely, that the 
nerve is to be regarded as a charged electrical 
condenser which is discharged as the wave passes 
by. The energy of a condenser of capacity F 
microfarads, charged to V volts, is 5FV* ergs. 
Taking V as 0*05 we should require a capacity of 
the order of half a microfarad per sauare centi¬ 
metre of nerve fibre surface to give us the observed 
initial heat. There is some evidence that capacities 
of this size may possibly exist at the surface of 
living cells. If so, we should not need to look for 
a chemical reaction to explain the initial heat— 
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the electrical discharge would be sufficient. Other 
evidence, however, makes it unlikely that this is 
really the Bource of the heat. 

The recovery process by which the nerve is 
restored to its initial condition is of an oxidative 
nature, though deprival of oxygen does not imme¬ 
diately cause it to fail. Apparently the nerve 
possesses, maybe as a safeguard against asphyxia¬ 
tion, a store of oxygen in some form other than 
molecular. A nerve may go on functioning and 
carrying out its usual recovery for hours, or even 
days (depending on the temperature) before all its 
oxygen store is used up. Then, and only then, 
it fails. If a nerve asphyxiated by lack of oxygen 
is given oxygen once more, recovery rapidly occurs 
and excitability returns. 

Other Effects of Oxygen 

The difference of potential between an injured 
and an uninjured point of a crab’s nerve is main¬ 
tained for a long time in the presence of oxygen 
and the absence of stimulation. Stimulation 
rapidly reduces it, so to speak ‘depolarises’ the 
nerve surface. The potential rises again to its full 
value if, and only if, oxygen be present. In the 
absence of oxygen it falls still further. The poten¬ 
tial difference across the surface of a nerve depends 
for its maintenance on the continued presence of 
oxygen. 

Stimulation and lack of oxygen, however, are 
not the only means by which the potential 
difference can be reduced. There is normally a 
ratio of about 10 to 1 between the inside and the 
outside of a crab’s nerve fibre in respect of 
potassium ion concentration. If we suppose that 
potassium is the only substance capable of pene¬ 
trating the fibre surface of the crab’s nerve, then 
this concentration ratio should lead to a potential 
RT 

difference of -y logelO which is about 58 mv. 

Values of 30 mv. in freshly dissected nerve are 
commonly observed, and sometimes more, and 
since a certain amount of short-circuiting must 
occur in the strongly conducting fluid between the 
fibres, the real value may well approximate to the 
58 mv, required by the formula. If the hypothesis 
is right, the potential difference would be i educed 
by increasing the potassium ion concentration on 
the outside of the fibre. Cowan has found this 
to be the case. By soaking a nerve for a few 
seoonds in sea-water to which potassium has been 
added, the potential difference may be varied from 
80 mv. or 40 mv. down to nearly nothing as 
desired. The potential difference is clearly deter¬ 
mined by the potassium ion concentration, and 
yet it is dependent also on the presence of oxygen. 
This paradoxical dependence on two such different 
factors has not yet been resolved : perhaps the 
oxygen is used in maintaining the normal properties 
of the Surface membrane. 

Another, and a most curious effect of oxygen, 
has recently been observed in the action of vera- 
trine, a plant alkaloid, on frog’s nerve. Applied 
to a muscle, this drug causes & prolonged response 1 


to a single impulse : applied to a nerve it has 
little effeot, the action current is not greatly 
lengthened, the heat production is not largely 
increased, by soaking the frog’s nerve for an hour 
in 1 in 50,000 veratrine solution. If, however, 
after the nerve has been soaked it be then 
asphyxiated for three or four hours until it is 
completely inexcitable, and if it be then revived 
by admitting oxygen, it shows in a striking manner 
a typical veratrine effect. The action current lasts 
hundreds of times as long, the heat production is 
thousands of times as great, as in the normal 
response of a nerve to a single shock. 

Apparently the drug is usually unable to pene¬ 
trate the nerve fibre sheath. When, however, 
the nerve has been asphyxiated, the condition of 
the surface has somehow been altered so that the 
substance which was previously held out is now 
able to penetrate. Oxygen is necessary for the 
maintenance of the normal impenetrable condition 
of the surface of the fibre. One naturally associated 
this effect with the presence of a thick sheath 
around the axis cylinder, and asked whether the 
veratrine effect could be manifested in other 
nerves in which no medullary sheath is present. 
The experiment was made by Cowan, and showed 
that in crab’s nerve a typical veratrine effect is 
produced without any asphyxiation, and that the 
concentration of the drug required is only one 
thousandth of that for frog’s nerve. Veratrine 
apparently can penetrate normally the very thin 
surface of a non-medullated nerve, but it is held 
out almost indefinitely, until the nerve is 
asphyxiated, by the sheath normally covering the 
axis cylinder of a medullated nerve. 

This strange result suggested that the effect of 
curare should be similarly tested. Curare paralyses 
a muscle, in respect of impulses coming to it along 
its motor nerve. It was formerly thought to attack 
the neuro-muscular junction, though recently, on 
the strength of Lapicque’s theories, it has been 
supposed to produce its effect by changing the 
‘time scale of excitation 1 of the musole fibre, 
putting it out of tune so to speak with its nerve. 
Recent work by Rushfcon has shown that this 
hypothesis of Lapicque’s is untenable, bo that the 
manner of action of the drug was still unsolved. 
It was possible that curare might be a potent 
nerve ppison but normally unable to penetrate 
except at the neuro-musoular junction. At this 
point the medullary sheath is absent. Perhaps a 
nerve dosed with curare but apparently unaffected, 
might be found effectively poisoned after asphyxia¬ 
tion. 

The experiment was performed by Fromherz : 
a musole nerve preparation was paralysed by 
soaking in curare, the nerve was removed and 
still showed a normal action current: it was then 
asphyxiated in hydrogen and after asphyxiation 
allowed to recover (if it could) in oxygen. An 
unpoisoned nerve treated in this way immediately 
gives a large action current on readmission of 
oxygen. The ourarised nerve gave only a small 
one and recovered very slowly. Curare, there- 
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fore, may render a nerve incapable of responding, 
onoe it is able—as during a state of asphyxia— 
to get in. This may be the solution of the problem : 
the effect of curare is not on the ‘chronaxia' of 
muscle, but on the part of the nerve which is 
exposed to the action of the drug, namely, its 
ending where the modullary sheath is absent. 

Time Relations of Excitation 

All living animals, organs, or organisms, have 
a certain characteristic scale of time. The fibres 
of the wing muscle of a fly can contract hundreds 
of times a second, those of the leg muscle of the 
tortoise, differing from the fly's in no other very 
obvious way, may take several seconds to give 
a single twitch. The mouse and the man differ 
greatly in many of their characters and the 
difference is largely that of the scale of time on 
which respectively they live. This difference of 
time scale is a necessary accompaniment of a 
difference of sizo : a very small motor may do 
10,000 revolutions per minute, a large one must 
be content with a few hundreds. One of the most 
important problems of physiology, and it is a 
problem of general, almost of philosophical interest, 
is what determines the scale of time of an animal 
or cell. 

In nerve, the time required at any point for the 
action current to go through its cycle, the time 
taken in the transmission of the impulse, and the 
time-scale (to which I will refer later) of eloctric 
excitation, all can bo varied together as we alter 
the condition of the cell or pass from one cell to 
another. These are different aspects of the same 
phenomenon—the transmission of the impulse. 
At the end of the last century it was shown by 
Waller, employing stimulation by condenser dis¬ 
charge, that there is an ‘optimal' stimulus for 
any given tissue, in the sense that the energy in it 
is a minimum. He showed, and Keith Lucas 
following him showed, that the effectiveness of a 
condenser stimulus of given energy depends upon 
the rate of discharge of the condenser. If F be 
the capacity and R the resistance through which 
discharge takes place, the time of discharge is 
proportional to the product FR , and for given 
energy \FV Z in the stimulus, the response 
depends on the product FR. 

The uso of condensers is very convenient and 
is generally adopted in studying the time relations 
of the excitatory process. The relation, however, 
is clearer if excitation bo produoed with the aid 
of a constant current of variable duration. If a 
constant current be led into an excitable tissue by 
two non-polarisable electrodes, in order that a 
stimulus of very short duration may be effective 
its intensity must be great, while if it lasts for a 
long time its intensity may be small. In the case 
of medullated nerve the times involved are very 
short, so that rather special methods of deter¬ 
mining the duration of the oonstant current 
employed must be adopted. The relation between 
the duration of a constant current and the least 


strength required for excitation (the so-called 
strength-duration curve) is shown in Fiig. 1. 

In the case of nerve this curve is always approxi¬ 
mately of the same form and may be defined by 
two parameters, the scale of time and the scale 
of current. The latter is of no particular interest, 
since most of the current is short-circuited in the 
fluids between the excitable elements and no 
strictly standard conditions for comparison can 
be defined. The scale of time, however, is import¬ 
ant, and is very oonstant for a given nerve under 
given conditions, and the usual method of express¬ 
ing it is by means of the minimum duration of a 
curront of twice tho threshold strength. This 
duration was called by Keith Lucas the ‘excitation 
time’ and by Lapicque the ‘chronaxie\ tho latter 
term in its derivation meaning no more than the 
time scale of the process or tissue in question. 

The excitation time of nerve depends upon many 
factors : (a) the nature of the nerve itself; it 
varies greatly from one fibre to another, in the 



FIG. 1. 


“Strength duration curve" for nerve excitation. Horizontally, 
duration In <J (0 001 sec.): vertically, minimum strength required.— 
From “Chemical Wave Transmission lu Nerve", by A. V. Hill 
(Cambrldgo University Press, 1902). 

same kind of way as the velocity of propagation 
of the impulse referred to earlier ; (6) it is increased 
by a fall, decreased by a rise of temperature ; 
(c) it is considerably affected by the nature of the 
ionic constituents in the solution around the 
nerve, particularly by the concentration of the 
calcium, and to a less extent of the potassium 
ion ; (d) it depends upon the size of the fibre, 
being smaller in a fibre of greater diameter. 

The form of the strength-duration curve leads 
us to a discussion of the nature of electrical excita¬ 
tion. A constant current passed through an exoit- 
able tissue excites twice, onoe at the oathode at 
make, once at the anode at break. Unless the 
current be too strong, when secondary effects (for 
example, electrolysis and polarisation) occur, no 
propagated impulse is started off during the 
passage of a oonstant current. With an alter¬ 
nating current, however, of not too high a 
frequency the case is different. An impulse 
starts off from the oathode for each positive 
phase of the current, another from the 
anode for each negative phase. This is true 
up to, say, 300 a seoond for a frog's nerve, 700 a 
second for a mammalian nerve. When, however, 
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we consider the case of a much higher frequency, 
say, of 100,000 to 1,000,000 per seoond, a different 
result is found. Such currents produce no 
response even though they be so strong that 
considerable warming occurs. This is commonly 
imagined to be due to the so-oalled ‘skin effect’, 
but it oan readily be shown that with the high 
specific resistance of living tissues the skin effect 
does not come in until a frequency is reached far 
higher than that we are considering. 

Let us suppose that excitation occurs, that an 
impulse is started, when the current outwards 
through the sheath of a nerve fibre in the region of 
the cathode attains more than a certain density 
(Fig* 2), When the outward current is large enough 
something is rendered unstable, and the state of 
instability is propagated as a wave. We suppose 
that the sheath of a fibre possesses the properties 
of a dielectric of high but not infinite specific 



Fra. 2. 

Nerve fibre with two eiocfcrodet; current How outside, insldo and 
through sheath. 


resistance. The first effect of a difference of 
potential applied along the nerve is to okarge 
the capacities at the anode and the cathode. The 
nerve, in fact, acts like a cylindrical condenser, 
the sheath being the dielectric between the plates. 

When an alternating current of high frequency 
is applied between electrodes resting on the nerve 
the effect of each cycle is to charge, alternately 
in opposite directions, the condensers lying near 
the electrodes. Unless the current be very strong, 
these condensers absorb it and prevent a potential 
difference from arising across the dielectric of 
sufficient intensity to drive any considerable 
current through the latter. With a lower fre¬ 
quency, however, or with a constant current, 
while the first effect is still to charge the condensers, 
as these are charged a difference of potential arises 
across the dielectric by which a current is caused 
to pass. When this current reaches a sufficiently 
high density outwards at the cathode, instability 
is produced and excitation occurs. 

With constant ourrents, the shorter the duration, 
the greater the current has to be to produce an 
excitatory effect. With a current of neat duration 
the capacities in the surfaoe of the fibre have 
ultimately no influence. With very short durations, 


however, the first effect is to charge the condensers 
and so to reduoe the e.m.f.’s available across the 
dielectric. If then the applied current is cut off 
before the condensers are charged, the potential 
difference across it will be less than that which 
would ultimately be attained, and for excitation 
to occur the applied e.m.f. must be greater. 

From this model an equation for the strength- 
duration curve can be deduced as follows : 


tl* r(ro 4- r,) 

1 — e f+ r* 


Here C is the current, £ its duration, It a constant, 
F tho capacity and r the resistance per sq. cm. 
of the sheath in the neighbourhood of the 
electrodes, r i the resistance of the inside, r f) that 
of the fluids on tho outside, of tho nerve between 
the electrodes. 

For the case of electrodes very far apart whore 
(r 0 -h r t -) is large compared with r, this equation 
approximates to 


The important term in deciding the form of the 
relation is the produot Fr t which is obtained by 
multiplying together the oapacity and the resist¬ 
ance per square centimetre of the surface of the 
fibre. The relation experimentally observed in the 
strength-duration curve (Fig. 1) is fitted with 
sufficient accuracy by this equation. 

If the excitation time be determined by the 
product of the capacity and the resistance per 
square centimetre of nerve fibre surfaoe, then we 
should seek to explain the differences between 
different fibres, or between the same fibre under 
different conditions, by changes in the product Fr. 
The thinner the sheath the greater will F be, and 
the greater the excitation time : the lower the 
resistance, the shorter will be the excitation time. 
A rise of temperature presumably alters the 
excitation time by diminishing r. The absence 
of calcium causes a large increase in the excitation 
time, possibly through an increase in the resistance 
of the surfaoe of the nerve. Such a change of 
resistance might be brought about by an alteration 
in the state of the emulsion of oil in water, or 
water in oil, of which it is possible that the sheath 
of the nerve is composed. 

There are complications, however, in this story. 
It seems certain that the potassium ion has some 
specific function in determining the potential 
difference which exists between the inside and 
outside of a fibre and the action current by which 
the wave is propagated. Possibly potassium has 
some specific solubility in tho lipoidal substanoes 
of the nerve sheath, some specific power of pene¬ 
trating which other ions have not. The current 
outward at the cathode by which we suppose 
excitation to occur is probably carried by potassium 
ions. 
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This may explain a phenomenon on which I 
have not yet touched, that of the gradual adapta¬ 
tion to a slowly increasing current. It has long 
been known that a current which would normally 
be strong enough to produce excitation may not 
do so if its full value be reached not suddenly 
but slowly. If potassium be the only means of 
carrying current through the sheath, its continued 
transfer outwards at the oathode would have the 
effect of depleting the inside and raising its con¬ 
centration on the outside, so that a back e.m.f. 

ET C 

would be generated (determined by ^ log : 

this might effectively prevent the further transfer 
of current at a time when the externally applied 
e.m.f. at last reached the value at which, if 
suddenly applied, it would excite. 

Similarly, we may explain the stimulus occurring 
at the anode at break of a long-continued constant 
current. During the prolonged passage of the 
current the potassium ions on the outside at the 
anode have been depleted by carriage through the 
sheath until either so few are available, or the 
back e.m.f. is so great, that no current can run. 
Breaking the circuit of the applied e.m.f., the 
constraint at the anode is released, the unusually 
high ratio (potassium inside) : (potassium outside) 
immediately tends to right itself by the back 
transfer of potassium ions outwards through the 
membrane. This constitutes a current similar to 
that which occurs normally at excitation at the 
cathode; consequently, when the back rush of 
potassium ions is rapid enough, oxcitation occurs 
and an impulse starts off. 

The normal function of motor nerves is to 
transmit impulses to the muscles, and for many 
years physiologists have discussed how the impulse 
in the nerve gets across to, and produces its effect 
in, the muscle fibre. Motor end-plates have been 
described by histologists, but their functions, and 
even their existence, are doubtful. It has been 
supposed that the electric change in the nerve 
which is an accompaniment of the impulso, starts 
the process of excitation in the muscle fibres, just 
as in the laboratory an impulse is started by an 
electric shock. This idea has led to the view that 
the muscle fibre and its motor nerve are normally 
'isochronous’, that is to say, have the same 
'excitation time* ; a muscle was supposed to 
respond to the impulse in a nerve if the latter was 
in tune with it, but not otherwise. 

Some years before the War, Keith Lucas showed 
that in muscle there are two different excitable 
substances which he supposed were the muscle 
fibres themselves and the nerve twigs running to 
them. Lucas’s experimental demonstration was 
denied by Lapicque who, employing different 
eleotrodes, found that the excitation time of both 
tissues was the same. Lucas’s observations, how¬ 
ever, have been reinstated by Eushton, and it 
seems doubtful whether Lapicque’s claim of normal 
isochroniem between muscle and nerve can stand. 
The most beautiful application of Lapioque’s 
theory, one which was perhaps just a little too 


convincing because of its beauty and because it 
appeared to explain so much, was that of the 
mechanism by which paralysis is caused by curare 
or other drugs or by such agencies as fatigue* 
Normally, the impulse from the nerve passes over 
into the muscle. A small dose, however, of curare, 
or the onset of fatigue, somehow breaks the 
connexion, and Lapicque maintained that this was 
due to the fact that the curare, or the other 
paralysing agency, had increased the oxcitation 
time of the muscle fibre until it was no longer 
isochronous with its motor nerve and therefore 
the impulse from the latter failed to affect it. 
The case was like that of two tuned electrio cir¬ 
cuits, sending and receiving—if the receiver were 
put out of tune with the transmitter, messages were 
not received. 

Various experiments were adduced in support 
of this theory, and for a time it was accepted 
and was in danger of becoming a dogma. 
Unfortunately its experimental basis seems to 
bo at fault. The experiments on which it was 
founded have been repeated by Rushton and 
their results denied. Other experiments have 
been made by which the ‘heterochronism’ theory 
of curarisation has been made untenable. It is 
a strange thing in science to find a theory, so 
directly based upon apparent experimental facts, 
displaced by a direct denial of the facts : but so 
it seems to be. 

The Propagated Disturbance 

We have considered the manner in which excita¬ 
tion by an electric current occurs. With every 
adjustment made to get the most efficient stimulus, 
the energy in it is still very large when compared 
with that set free by the nerve itself as an impulse 
runs along it. Electrical stimulation is very 
wasteful compared with the natural stimulation 
from point to point by which an impulse is 
propagated. This is not difficult to understand. 
The chief part of the energy of an artificial stimulus 
is wasted in the fluid between the electrodes 
outside the active region of the nerve fibres. Only 
that fraction of the current which, according to 
our hypothesis, crosses the cathode region of the 
surface, is effective as a stimulus. In natural - 
stimulation, that is from point to point in the 
propagation of the wave, there are no electrodes 
and there can be no short-circuiting in the different 
fluids : the stimulating current, therefore (if pro¬ 
pagation be by means of the current), is far more 
efficiently used. 

There is a tendency to assume, as I have assumed 
here, that propagation of the impulse from point 
to point oocurs through the agency of the action 
current which can be detected at an active point* 
There is no doubt that the action current has the 
time relations of an efficient stimulus and, pro¬ 
perly applied, it should have the magnitude 
requisite for excitation. We have no picture of 
the manner in which the excitatory disturbance is 
propagated, except that which supposes fchatfche 
action current at any given point 'stimulates’ a 
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neighbouring point, where in its turn a further 
action current is produced, which again stimulates 
a neighbouring point, and so on. The fact that 
the velocity of propagation runs parallel with the 
speed of development of the action current at a 
given point, and also inversely with the time scale 
of the process of excitation, strongly suggests that 
these three factors are linked together in some 
relation of cause and effect. 

It must not be imagined that this self-per¬ 
petuating electro-chemical wave is analogous to 
those waves in physics in which no new energy is 
required from point to point for the transfer of 
the wave. In sound, or in light, energy is forced 
into the medium at the source but no further 
energy is required for the propagation. Unques¬ 
tionably in nerve, as the initial heat shows, energy 
is liberated at each point as the impulse passes by, 
and, moreover, in the next thirty or forty minutes 
several times as much energy is set free in restoring 
completely the status quo. With this qualification, 
however, we can think of the propagated dis¬ 
turbance as some type of self-transmitting electro¬ 
chemical wave. 

The problem, therefore, of its nature ultimately 
resolves itself into two : one is that of the change 
which is produced at the cathode when a current 
of sufficient intensity causes conditions to become 
unstable and some mechanism to be tired off ; the 
other is of the physico-chemical basis of the action 
current itself. If we oould understand these two 
effects we oould make a clearer picture of how the 
impulse is propagated. It seems likely that as 
the result of ‘excitation’ an unstable state is 
reached, in which the potential difference normally 
held at the surface of the fibre is for a moment 
released. It discharges until some change sets in 
by which the instability is reversed and the initial 
condition realised once more. Looked at in this 
way, the action current is nothing more than a 
momentary discharge of the resting potential, 
whioh is normally to be seen between an injured 
and an uninjured point of a nerve. Our problem, 
therefore, comes to this, what is the nature of the 
instability which is produced by a sufficient out¬ 
ward current through the nerve surface, and how 
is this instability rapidly reversed and the nerve 
surface restored to its normal state ? 

The chemical reactions occurring in muscle are 
largely those of recovery. Lactic acid formation 
is involved in the restoration of creatine phosphoric 
acid which breaks down in activity ; oxidation 
and the combustion of food-stuffs are involved in 
the restoration of the lactic acid. In nerve we 
know that in any case nine-tenths of the energy 
liberated is involved in recovery. It is not going 
very much further to suppose that the remaining 
tenth is involved in the immediate recovery pro¬ 
cess by which the instability produced by stimula¬ 
tion is reversed. I should picture the primary* 
effect as a physico-chemioal one transmitting itself 
along the surface. The surface is rendered somehow 
unstable by the passage of a current outwards 
across it, and the instability is propagated by 


means of the current it releases. The return of the 
surface to its normal state is the result of some 
chemical reaction involving the liberation of free 
energy. Without this return no further impulse 
could be propagated. 

Mitogenetic Radiation in Nerve 

The facts I have described so far are reasonably 
certain, though their explanation is not. I wish 
now shortly to refer to some others, of great 
importance if they are confirmed, but of which 
the evidence is as yet not quite convincing. During 
the last few years a number of papers have ap¬ 
peared from Moscow and Leningrad on the subject 
of so-called ‘mitogenetic radiation’. The name 
implies that the radiation in question is able to 
cause mitosis in cells, and the approved method 
of detecting and measuring it is to determine the 
increase in the number of yeast eellR in a sus¬ 
pension subjected to the radiation. Living 
organisms themselves are said to give out this 
radiation, particularly when active, and the 
analysis of the radiation is held to indicate the 
type of chemical reaction involved in the 
activity. 

The yeast cells prepared in a special manner are 
held in a suspension which is placed in two tubes, 
an experimental and a control. The experimental 
tube is exposed through its open end to the 
radiation in question, the control is kept without 
radiation. At the end of the exposure, samples 
are taken and incubated, and after three or four 
hours the cells are killed and counted ; the excess 
of cells in the experimental suspension is expressed 
as a percentage of the control. 

The radiation stated to be given out by living 
cells is in the ultra-violet region, chiefly between 
1900 A. and 2500 A, Its amount is so relatively 
large that it can be split up by a quartz spectro¬ 
graph into bands 10 A. wide and each band 
examined separately for its effect in producing the 
division of yeast cells. 

This is not the occasion to deal with the 
general question of mitogenetic radiation, but a 
few months ago a series of papers appeared from 
the laboratory in Leningrad in which various 
results obtained from nerve are discussed. If it 
be true that exoited nerve gives out a characterise 
radiation which can be used to identify the 
ohemical reactions involved in its activity, then 
indeed a new day has dawned in the very difficult 
problem of the physical nature of nerve activity. 

In a figure in a recent paper by Kalendaroff 
(Pfiugers Arch,, 231), successive spectra, analysed 
by a quartz spectrograph and the yeast cell 
indicator, refer to (1) a resting nerve, (2) ground 
up nerve, (3) mechanical stimulus, radiation from 
the point of stimulation, (4) electrical stimulus, 
between the electrodes, (5) injury, radiation 20mm. 
from the place of injury, (fi) electrical stimulus, 
radiation 20 mm. away, (7) mechanical stimulus, 
20 mm. away. In the lower half of the figure 
there are spectra for (1) oxidation of pyrogallol 
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in air, (2) glycolysis, (3) action of phosphatase, 
(4) splitting of creatine-phosphoric acid, (5) split¬ 
ting off of ammonia from protein. 

When we remember that maximal continuous 
stimulation of nerve does not double its resting 
metabolism, the variety and strength of the 
radiation emitted from active nerve, under the 
comparatively mild stimuli administered to it, are 
rathor astonishing. A vague suspicion that the 
results are almost too good to be true is a little 
increased by a subsequent paper by Schamarina 
which shows an evident misunderstanding of the 
nature of nerve activity. Tt is known, and it is an 
obvious consequence of the existence of a refractory 
period following tho passage of an impulse, that 
when two nerve impulses start at opposite ends of 
a nerve and meet in the middle they are unable to 
pass one another and both are wiped out. When 
a single impulse traverses the nerve the whole of 
the nerve goes through a phase of activity. 
When two impulses start at opposite ends of the 
nerve they meet in the middle and stop, but again 
the whole of the nerve has gone through the active 
phase. If radiation is given out as the result of 
nerve activity, its emission should occur equally 
in the two cases. Schamarina, however, expecting 
that because the two impulses destroy one another, 
therefore there should be no radiation from the 
point where they mei t, has described experiments 
in support of the expectation. If the results are 
true, we need a new picture of the propagated 
disturbance in nerve. 

The suspicion is strengthened by a further paper 
by Brainess describing the use of the same tech¬ 
nique for the study of human fatigue. At the 
beginning of this remarkable paper it is stated 
that modern methods for investigating the phe¬ 
nomena of fatigue in man leave much to be 
desired, and that the author therefore took up 
the method of mitogenetic radiation in order to 
find a new and more accurate means of describing 
the state of fatigue in a factory worker. One 
hundred gills working in an electrical factory were 
examined, samples of their blood being taken at 
eight in tho morning, at throe in the afternoon 
and at five in the afternoon. The blood was dried 
on filter paper, then dissolved in distilled water 
and finally allowed to give out its radiation, 


which was measured as usual by the yeast oells. 
At eight in the morning the mean value of the 
radiation coming from their blood was 28, as 
measured by the percentage increase, over the 
control, of the number of oells in the yeast sus¬ 
pension. After seven hours work the girls were 
apparently completely exhausted, for their blood 
gave out no radiation at all, except in a few 
isolated cases. After two hours rest the radiation 
had risen to 28 again. 

Of the social and industrial importance of these 
results, supposing them to be true, I need not 
speak, though I wonder if there are many British 
factory operatives who would be found com¬ 
pletely exhausted, even of ‘radiation’, after seven 
hours work. An even stranger result follows. 
Not only did haemolysad blood emit radiation 
which was abolished by seven hours work in a 
factory, but also the cornea and the conjunctiva 
did the same. The girls apparently had only to 
look at the yeast cells to set them dividing ! At 
eight in the morning the radiation from tho girls’ 
eyes had a mean value of 24, after seven hours 
work it had a mean value of 4, after two hours 
recovery a mean value of 20. Finally—and most 
unromantically—it is stated that the spectrum 
analysis of the radiation given out by the girls* 
eyes showed that its only important oomponent 
is that due to glycolysis ! 

It is not easy, in the case of tho paper describing 
the results of the two nerve impulses meeting one 
another, to avoid the feeling that the expectation 
of a certain result has hod something to do with 
its appearance, and it is difficult not to draw the 
same conclusion from the paper describing the 
new test for fatigue. The claims made are clearly 
most important if they can be verified, and one 
hopes that verification may soon be at hand. The 
difficulty in understanding nerve is largely that 
the changes in it are too small for drdinary 
ohemioal methods to detect. If the new methods 
elaborated by our Russian colleagues can throw 
real light on the subject, then we shall be deeply 
indeed in their debt. At present, however, one 
cannot stifle suspicion that tho phenomena de¬ 
scribed may have more to do with the enthusiasm 
of those who describe them than with the physical 
nature of the nerve itself. 
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A grant has been received also from the Interna¬ 
tional Cancer Research Foundation, an organisation 
established last year in Philadelphia by Mr. William 
H. Donner and endowed by him with a sum of 
2,000,000 do liars. Although its administrative head¬ 
quarters are situated in America, tho Foundation is 
world-wide in its scope. The income of the fund is 
to be applied to assist research into the causes, 
prevention, control, relief and cure of cancer, and 
this income is to be so distributed that not less than 
35 per cent nor more than 60 per cent is to bo allotted 
in countries other than the United States. The 
trustees have awarded a sum of £1,000 a year for a 
period of two years to tho Cancer Hospital Research 
Institute in support of investigations into factors 
which underlie tho origin of malignant growths 
This sum will provide two research studentships, to 
one of which Mr. G. A. D. Haslewood has been 
appointed. The two research students will undertake 
the investigations of special problems in connexion 
with the general scheme of research now in progress 
at the Cancer Hospital. 

Protection against Lightning 

Wfc welcome the handbook entitled “Code for 
Protection against Lightning”, a revised edition of 
which has just been published {U.S. Government 
Printing Office, Washington, 1933, 16 cents). The 
number of fatalities from lightning in the United 
States is insignificant in comparison with the 100,000 
annually from all other aooidental causes. But the 
suddenness with whic?h the flash happens, and the 
apparent impossibility of telling where it may strike 
next, may well frighten the bravest. Directions are 
therefore given for personal conduct during thunder¬ 
storms. If it is necessary to be out of doors, it is 
desirable to keep away from small sheds in exposed 
localities, isolated treos, wire fences, hilltops and 
wide open spaces. Shelter can be sought in a cave, 
a depression in the ground, a deep valley, at the 
foot of a steep or overhung cliff or in a grove of 
trees. Best of all is to stay indoors and keep away 
from fireplaces, stoves and ail other large metal 
objects. Modem buildings are safe because of the 
protective effects of the metal used in constructing 
them and the metal piping on the exterior walls. 
The rules for erecting lightning conductors are now 
practically standardised. An approved protector 
should be placed as near as practicable to the point 
of entrance of an aerial telephone wire into a building. 
Metal radio masts should be bonded to the nearest 
lightning conductor. Wooden radio masts which 
extend six feet or so above the highest parts of the 
building should be provided with a connexion to. 
earth. In an appendix, various kinds of lightning 
phenomena ore described and modem theories are 
explained. A very instructive map is given showing 
the average number of days on which thunderstorms 
occur at many stations in the United States and * 
Canada. There are very few thunderstorms on the 
Pacific Coast but at Tampa in Florida the number 
of days per annum on which thunderstorms occur 
is 94 . 


Archaeological Exploration in Oaxaca, Mexico 

Recent reports received by Science Service. 
Washington, D.C., from Miss Emma Reh, who is 
engaged in archaeological exploration in Mexico, 
point to the possibility of further discoveries bearing 
on the problem of the position of Mixtec culture and 
the area now known os the province of Oaxuca as a 
connecting link between tho Mayan culture to the 
south and Mexican culture to the north. It will be 
remembered that this was the problem on which 
S. Alfonso Caso was engaged at the time he discovered 
the treasure tomb of Monte Alban a year ago. Miss 
Reh has recently examined the sites of two ruined 
cities in tho mountainous Mixteca area, Teposeolula 
and Hualtnolulpan, situated eighteen miles apart, 
neither of which had previously been recorded oil 
tho official archaeological map of Mexico. Hual- 
melulpan was an important centre which once 
dominated the road from north to south. In the 
inner of two pyramids, built ono over the other, 
Indians have found a number of sculpturos and idols. 
Among them Miss Reh reports a sculptured slab 
which bears the date “Thirteen Stone Knife" in the 
Mayan numeral system, constituting an important 
link with the Mayan culture to the south. Among 
other material is a human figure more tlian six feet 
high carved from stone, which shows a snarling 
mouth armed with formidable fangs. This may be 
the ancient Mixtec deity Topeyolotl, “Heart of the 
Mountains", often represented as a tiger. Pottery 
hoods found on the mounds and terraces range in 
series extending from ‘Mixtecan* to ‘archaic’. 

Accommodation for Paying Patients at Voluntary Hospitals 
There is a growing demand for nursing accom¬ 
modation for those who, unable to pay the charges 
of a nursing home, don ire better accommodation or 
more privacy than is provided in ordinary hospital 
wards and are willing to pay for it. King Edward's 
Hospital Fund for London has therefore issued a list 
of the ‘pay beds’ at hospitals making returns to the 
King's Fund, with particulars of the accommodation 
and of the normal weekly charge. The pamphlet 
may be obtained from the Fund, 7 Walbrook, E.C.4, 
price 3d. including postage. 

Health of the British Army during 1931 

In the report on the health of tho army for the 
year 1931 (H.M. Stationery Office. 2 a. 6d. net), the 
Director-General, Lieut.-Gen. Faweus, states that the 
health of all ranks both at home and abroad was 
satisfactory. With an average strength of 181,508, 
the principal causes of admission to hospital were 
influenza, malaria, and venereal diseases, with 8,324, 
7,191, and 6,865 cases respectively. Tonsilitis 
accounts for 5,752 cases, a decrease over the previous 
year. Dysentery has increased somewhat. Venereal 
diseases have shown an almost steady fall during the 
last ten years, from 70 per 1,000 strength in 1922 to 
33 per 1,000 in 1931. 

Californian Earthquake of March xo 

Later accounts of this earthquake show that, 
though stronger than the Santa Barbara earthquake 
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of 1925, it is not to be numbered among the great 
earthquakes of California. The epicentre is placed 
by the U.S. Coast and Geodetic Survey in lat. 33 -7° N., 
long. 118*9° W. f a point in the San Pedro channel, 
about twenty-five miles west of San Pedro Point 
(Science Service, Washington, D.C., March 11). The 
earthquake was thus probably due to a movement 
along the submarine San Pedjpo fault zone. The 
earthquake of July 28, 1709, also seems to have 
been felt most severely along the shore of San Pedro 
Bay and may therefore have been connected with 
the same fault zone. 

Plastic Materials 

Although a large number of new industries 
dealing with the products of plastic materials .have 
been established in recent years, it is not yet realised 
the extent to which these ‘substitute* materials have 
Nowadays ^placed natural products. In order to 
introduce plastic materials to other industries, as 
well as to the public, an exhibition was opened by 
Lord Irwin at the Science Museum, South Kensington, 
on April 5, which traces the course of the plastics 
industry from the various raw materials used in the 
production of plasties to the final product of artificial 
wood, china, horn and metals. Natural and synthetic 
resins, cellulose and casein are the principal bases 
on which the new industries depend and from these 
has been built up a wide variety of manufactures, 
ranging from aircraft accessories, buttons, dental 
instruments, electric insulation, fancy goods, furni¬ 
ture, gramophone records, combs, spectacle oases to 
scientific instruments and such sports requisites as 
golf balls and billiard balls. The term plastic 
materials' covers a number of natural and artificial 
chemical products, the chief property of which is that 
they oao take shape or form under pressure. One of the 
most interesting features of the exhibition is a room 
in which the furniture and the surfaces are made 
entirely of plastic materials. The exhibition will 
remain open until the end of September. 

Announcements 

Wing-Comdr. The Hon. Maurice Baring, Prof. 
W. Langdon Brown, Regius professor of physic in the 
University of Cambridge, and Prof. H. H. Dodwell, 
professor of history of the British Dominions in Asia, 
School of Oriental Studies, have been elected mem¬ 
bers of the Athenaeum Club under the provisions of 
Rule II of the Club, which empowers the annual 
election by the committee of a certain number of 
persons of distinguished eminenoe in science, litera¬ 
ture, the arts, or for public service. 

Prof. H. E. Armstrong wii] deliver, the Huxley 
Memorial Lecture at the Imperial College of Science 
and Technology, South Kensington, on Thursday, 
May 4, at 6.30 p.m. His subject will be "Our Need 
to Honour Huxley’s Will". 

A David Anderson-Berry gold medal, together 
With a sum of money amounting to about £100, will 
be awarded in July 1935 by the Royal Society of 


Edinburgh to the person who, in the opinion of the 
Council, has recently produced the beat work on 
the nature of X-rays in their therapeutical effect on 
human diseases. A similar award will be made every 
three years. 

M. Albert Portevin, president of the Soci6t6 dee 
Ing&iieurs Civils do France, will deliver the twenty- 
third annual May lecture before the Institute of 
Metals at the Institution of Mechanical Engineers, 
Storey's Gate, Westminster, S.W.l, on May 10, at 
8 p.m. The subject of the lecture will be "Quenching 
and Tempering Phenomena in Alloys". 

Silver medals of the Royal Aeronautical Society 
have been awarded to Mr. D, L. H. Williams for his 
work in designing the Fairey long-range monoplane 
in which Squadron Leader Gayford and Flight 
Lieutenant Nicholetts made a record non-stop 
flight to South Africa, and to Mr. A. H. R. Fedden 
for his work on air-cooled engines, particularly the 
Bristol Pegasus engine used in the biplane in which 
Mr. C. F. Uwins recently attained a height of 43,976 ft. 

At the annual general meeting of the Physical Society 
held on March 17 the following officers were elected : 
— President, Prof. A. O. Rankin© ; Vice-President, 
Prof. W. Wilson; Secretaries , Dr. Allan Ferguson 
(Papers), Dr. Ezer Griffiths (Business); Foreign 
Secretary , Prof. O. W. Richardson ; Treasurer , Mr. 
R. S. Whipple ; Librarian , Dr. J. H. Brinkworth; 
New Members of Council, Prof. E. V. Appleton, Dr. 
L. F, Bates, Dr. L. Hartshorn. 

At the annual corporate meeting of the Institution 
of Chemical Engineers, held on February 17, the 
following offioers were elected : President, The Right 
Hon. the Viscount Leverhulme; Vice-Presidents, 
Dr. H. Levinstein, Mr. H. Talbot; Hon . Secretary , 
Mr. H. W. Cremer; Hon. Treasurer, Mr. F. A. 
Greene; Members of Council , Col. E. Briggs, Mr. H. J. 
Pooley, Dr. F. S. Sinnatt; Associate-Members, 
Mr. C. C. H. Brazier, Mr. H. A. S. Gothard. The 
Osborne Reynolds medal for the year 1982 was 
presented to Mr. S. G. M. Ure, in recognition of his 
valuable services to the Institution as honorary 
editor of the Transactions for the past seven years. 
The Moulton medal for the best paper read before 
the Institution during the year was awarded to Dr. 
C, M, White, for a paper entitled "Fluid Friction 
and its Relation to Heat Transfer", and the Junior 
Moulton medal and prize of looks was awarded to 
Dr. W. B. Hawes for a paper entitled "Some Side¬ 
lights on the Heat Transfer Problem". 

Applications arc invited for the following appoint¬ 
ments, on or before the dates mentioned :—A stall 
lecturer at the Northern Counties Training College of 
Domestic Science, Northumberland Road, Newcastle- 
upon-Tyne—The Principal (April 10). A head of the 
mechanical engineering department of Rutherford 
Technical College—The Director of Education, 
Education Office, Northumberland Road, Newoastle- 
upon-Tyne (April 22). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return „ nor to correspond with 
the writers of f refected manuscripts intended for this 
or any other part of Natures. No notice is taken 
of anonymous communications .] 

Spectrum and Latitude Variation of Penetrating 
Radiation 

I haves made some calculations on the spectrum 
and latitude variation of penetrating radiation on the 
assumption that it consists of electrons coming to the 
earth from outside. 

If we assume that the electrons are incident on the 
atmosphere uniformly in all directions, it may be 
shown that the number of incident electrons with 
a range R, is proportional to the value of xd'I}dx* 
at a depth x Ft. I denotes the intensity of 
ionisation at a depth x t the latter and the range R 
being measured in terms of distances travelled in a 
homogeneous medium. The derivation of this re¬ 
lation, and the exact conditions of its applicability, 
will be given elsewhere. By means of it, and also 
the relation between range and energy, we can 
deduce the energy speotrum of the incident electrons 
directly from the ionisation-depth variation. 

The distribution of the electrons responsible for 
the ionisation at any given depth may bo obtained 
from the distribution of the incident electrons by 
allowing for the absorption by the superincumbent 
matter. The curve in Fig. 1 represents the rosults 
obtained in this way for the incident energy spectrum 
(averaged over all directions) of the electrons re¬ 
sponsible for the ionisation at sea level (70 cm. 
pressure). 

These results depend upon the assumption that 
the electrons are incident on the atmosphere iso¬ 
tropically. The fact that the ionisation due to 
penetrating radiation is independent of the time, 
proves that the distribution of the electrons in outer 
space is isotropic. This is not necessarily the case 
at the surface of the earth, on account of the effect 
of the earth's magnetic field. The latter effect has 
been recently investigated in detail by Lemaitr© and 
Vallarta 1 . They find that for electrons of a given 
energy there exists a latitude, X, above which the 
distribution of the electrons at the earth's surface is 



not at all affected by the earth's magnetic field, and 
is therefore isotropic. The value, of X, correspond¬ 
ing to the minimum energy, 2m, which an electron 
must have in order to reach sea level, is about 50°. 

ionisation-depth date used here were obtained 
in experiments made hi higher latitudes than this. 
It follows that the results represented by the curve 
te Fig. 1 are not invalidated by the assumption of 
^fcttr^pie incidence. 


For latitudes <X m , electrons with T>Tm* that is, 
, electrons with sufficient energy to reach sea-level in 
certain directions, are not all incident isotropically. 
Certain directions of incidence for certain energies 
are disallowed. The sea level ionisation in these oases 
is obtained by considering the absorbing effect of the 
atmosphere on the electrons incident in the allowed 
directions. Using the numerical results for these 
allowed directions given by Lomaitre and Vallarta, 
we obtain in this way curve A % (Fig. 2), for the 
variation of sea level ionisation with magnetic 
latitude*. 



Fia. 2.—Variation of sra levrl Ionisation with latitude Value at 
l>oles taken as unity for calculated curve*. Value at hUthmt latitude 
Investigated taken as unity for experimental curve. 


The requirements that the falling off in the 
ionisation, as the equator is approached, should start 
suddenly at a certain latitude, and also be sym¬ 
metrical about the equator, satisfies the outstanding 
features of the experimental results. The latter are 
represented in Fig. 2 by curve E (marked with 
crosses). This agreement makes it almost certain 
that at least part of penetrating radiation is due to 
the existence of an isotropic distribution of high- 
energy electrons in outer space. The existence of a 
fairly critical latitude arises from the calculations by 
virtue of, (o) the above result obtained by Leraaltre 
and Vallarta that for electrons of a given energy 
there is no effeot on their distribution at the surface 
of the earth above a certain latitude, (6) the result 
that the energy spectrum of the electrons concerned 
starts suddenly at a certain energy. 

The quantitative discrepancy between curves A 
and E indicates either an admixture of photons, or 
a greater rate of dissipation of energy by the electrons 
than is attributed to them in the calculations. In the 
calculations leading to A, it is assumed that the 
penetrating electrons interact only with the extra- 
nuclear electrons of the matter traversed, and that 
this interaction obeys quantum mechanics. There is, 
however, definite experimental evidence for nuclear 
interaction. Assuming that the latter gives rise to a 
stopping -power n times the theoretical value due to 
extra-nuclear interaction, we obtain curve B for 
n»3, and curve C for n»5. If the nuclear effeot 
consists in the ejection from the nucleus of high- 
energy electrons and protons, which acquire their 
energy from the primary electron, then n roughly 
represents the average number of particles in equili¬ 
brium with one primary electron. The frequent 
occurrence of groups of two or more associated 
tracks within the relatively small dimensions of a 
Wilsop oloud chamber, indicates that 5 is not 
improbable. 
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The correction to the spectrum in Fig. 1 due to 
the above nuclear effect consists in a lateral displace¬ 
ment of the curve by -+-log 10 n. As regards the spec¬ 
trum of all the ionising particles at sea level, which 
have energies greater than 10 7 volts, a value of 
n«5 requires about 10 per cent of them to have 
energies greater than 10 10 volts, and 2 per cent to 
have onorgies greater than 10 u volts. These estimates 
assume that the secondary particles havo energies 
between 10 7 and 10 10 volts. 

K. J. Williams, 

Physical Laboratories, 

University of Manchester. 

Feb. 25. 

* Certain approximations were made In the calculation*. Tht; 
reaultlns possibN* errors In the calculated curves, and aUo the extent 
to which curve K Is not an exact representation of the experimental 
result*, are not of a magnitude which affect* the present discussion. 

* Phif9, H$v., Jan. IB, 1033. 


Absorption Spectrum of the Vitamin E Fraction of 
Wheat-Germ Oil 

So far as wo ore aware, the only attempt to 
investigate the absorption spectrum of vitamin E 
hitherto published is that of Evans and Burr 1 , who 
reported that the vitamin E fraction of wheat-gorm 
oil, while having high general absorption, did not 
give any definite bands that might help in following 
the concentration of the vitamin. We have now 
re-examined this point and have obtained results of 
a more promising character. 

The absorption bands given by the untreated 
wheat-germ oil were so numerous arid diffuse that it 
was difficult to disentangle them. At the temperature 
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of liquid air, however, the broad diffuse bands became 
sharper and many of them showed detailed structure, 
so that the task of analysing and allotting them was 
rendered very much easier. A description of the 
bands shown by the non-vitamin fractions will be 
given elsewhere. The vitamin JE fraction, obtained 
by the saponification of the oil by aidoholic potash 
at 37° C.* followed by extraction with ether and the 
removal of sterols from the non-saponifiable residue 
by crystallisation and precipitation by digitonin, gave 
the curve shown in Fig. 1. The height of the peaks 
is given only approximately from photometered plates. 

The spectrum includes three well-defined bands 
in the blue with maxima at 4850, 4520 and 4200 A. 
These bands, which were remarkably sharp even at 
ordinary temperatures, were detected in the original 


oil, but their strength was increased fifty-fold in the 
concentrate. In the ultra-violet (apart from a small 
band at 3370 A.) stronger absorption began at 3020 A. 
with a small step-out at 2860 A. and a well defined 
maximum at 2550 A., followed by general absorption 
from 2400 A. down. 

The absorption bands were not affected by pro¬ 
longed exposure of the concentrate to air or oxygen 
at room temperature, while the only effect of hydrogen 
peroxide was to increase slightly the absorption in 
the far ultra-violet at 24(H) A. A stream of 10 per 
cent ozone, however, passed for a few hocoiu1s 
destroyed both the visible bands and the incipient 
absorption in the ultra-violet at 3020 A. and 2860 A. 
The band at 2550 A, was more resistant and was little 
changed. More prolonged ozonination caused heavy 
continuous absorption in the ultra-violet. 

The concentrate was not sensitive to light of wave¬ 
lengths longer than 4000 A., but exposure to the full 
light of a mercury arc for a period of 45 minutes 
destroyed the bands in the visible spectrum as well 
as the incipient absorption at 3020 A. and 2860 A. 
The band at 2550 A. was, however, again but little 
changed. 

Experiments on the selective destruction of the 
various bands by monochromatic irradiation, on the 
correlation of the strength of bands with biological 
activity, and on the absorption bands of concen¬ 
trates of vitamin E from various sources are now 
in progress. 


Philip Bowden. 

Laboratory of Physical (’hem is try, 

Cambridge. 


T. Moork. . 

Nutritional Laboratory, Cambridge. 

March 10. 


* Evan* and Hiirr, "Memoirs 
p. 144, 1927. 


of the University of California", 


Polarisation of Echoes from the Kennelly-Heaviside 
Layer 

The object of this letter is to correct an error 
made by mo in a letter published in Nature of 
September 10, 1932, p. 398. The letter dealt with 
tho subject of the polarisation of ©oboes reflected 
from the Kennelly-Heaviside layer. It was stated 
that according to the magneto ionic theory tho left- 
hand circularly polarised ray should be more atten¬ 
uated than the right-hand one. This is an error 
and the reverse is the case. I have to thank Prof. 
Appleton and Mr. Kadcliffo for pointing this out in 
thoir letter to Nature of September 24, 1932, p. 472. 

An accidental reversal of a ± sign on turning over 
a page was the cause of the trouble. There is now 
no disagreement on the theoretical side. As regards 
the experimental results I find, on looking up my 
records, that at any rate in one case, the polarisation 
of the single surviving F, echo after the split echo 
had disappeared was measured in the period imme¬ 
diately following the determination of the polarisa¬ 
tion of the components of the split echo, so that the 
polarisation of the survivor was without doubt the 
same as the polarisation of the most bent ray in the 
split doublet, that is, right-handed. This condition 
persisted* on this occasion, for most of the afternoon. 

Keoent experience with an improved receiver has 
substantially confirmed our original observations as 
to the opposite polarisations of split rays, but indicates 
that it is impossible to generalise with regard to tile 
strength of the various types of rays. 


. 'V . . 
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We have had period# on which the Fi ray is pre¬ 
dominantly right-handed and period# when F t is the 
opposite, and again period# when F x alternates 
between right-hand and left-hand with periods of 
plane polarisation in between. So far as a rather 
limited set of observations goes, during the daytime 
F/and BV, the right- and left-hand circularly polarised 
echoes respectively, appear on the average to be of 
the same order of strength. F % and F % are, however, 
predominantly left-handed although right-handed 
F t and F z have occasionally been observed. The 
wave-length used throughout these experiments was 
60 m. and the base line between transmitter and 
receiver was 1 -2 km. 

It may be of interest to note that we have been 
able to get echoes from a neighbouring transmitter 
about 60 yards from the receiver which only radiated 
between 0*1 and I watt; tjie received intensities 
varied between a fraction of a microvolt/m. and 
about 20 fxv./m. 

T. L. Kckkrslxy. 

Research Department, 

Marconi’s Wireless Telegraph Co., Ltd., 

Chelmsford. 


Acceleration of the Decomposition of Crystals of Barium 
Azide by the Emission from Radium Emanation 
Dehydrated crystals of barium azide decompose 
at a measurable rate abovo 100° C. giving nitrogen 
as a gaseous product. There is an induction period 
very similar to that observed with mercury fulminate 
and the reaction spreads from centres of metallic 
barium formed on the surface and in the interior of 
the crystal (F. E. Harvey, unpublished). The induc¬ 
tion period is shortened and the rate of centre 
formation increased if the crystals are exposed to 
the emission from a platinum seed containing radium 
emanation. At 110° C., the induction period is 
shortened from 120 min. to 66 min. and the rate of 
acceleration of the reaction trebled when the intensity 
of the emission from the emanation seed is about 
1 m. curie. 

The experiments so far carried out indicate that 
the acceleration of the reaction is due to an increased 
rate of nuclear formation. From the nuclei of metallio 
barium formed, the reaction spreads out at a rate 
which is about three times greater than for nuclei 
formed by thermal means. W. E. Garner. 

C. H. Moon. 

The University, Bristol. 

Feb. 27. 

Crystal Structure of Diphenyl Series 
A comparison of the results of crystal structure 
analyses of diphenyl, p-diphenylbenzene and p- 
diphenyldiphenyl gives evidence that in this series of 
compounds the benzene rings in oaeh molecule are 
coplanar and linearly extended. The three substances 
crystallise in structures of P 2, la symmetry with unit 
Cells which are nearly identical in the a and b direc¬ 
tions and have the respective lengths of 9*50, 13*69 
and 17‘72 A. along the c axis. From the marked 
similarity not only in dimensions but also in the 
intensity of those reflections which are less dependent 
on the length of the molecule, it is apparent that 
there Is a similarity of structure and that in each 

S thf length of the molecule is roughly parallel to 
o suds. 


The orientation of the benzene rings in the diphenyl 
crystal was determined by Krishnon from magnetic 
susceptibility measurements and confirmed by Dhar 
in an X-ray study. The molecule was found to be 
planar and its position in the unit cell was defined. 
The structure of p-diphenylbenzene has now been 
determined in this Laboratory and a Fourier analysis 
will shortly be published. The results show that the 
molecule is extended in a single plane at a tilt to 
the axes which, though not identical with that in 
the abovo case, does involve a similar alignment of 
the molecules with respect to each other. Prelim inary 
results from the study of p-diphenyldiphenyl Indicate 
that a corresponding arrangement exists in this case. 
I should very much like to hear of higher compounds 
of this series which would be available for study. 

A comparison of the optical properties of these 
compounds is of interest. In all three substances the 
optic axes lie in the 010 plane and one optic axis is 
in the field when viewed along the perpendicular to 
the 001 face. In each case the ray vibrating in the 
direction most nearly parallel to the length of the 
molecule is the slow ray. The throe compounds are 
optically positive and the degree of curvature of 
the isogyro shows that they become increasingly 
positive as the molecule lengthens. This is to be 
expected, since, with an increasing number of phenyl 
groups, the chain character of the molecule beoomes 
relatively more important than its planar character, 
especially as the molecules are parallel as regards 
their length but have their planes mutually inclined 
at an angle of approximately 66°. It is proposed to 
carry on a more detailed study of the optical and 
magnetic properties of the series in this Laboratory. 

Lucy W. Pickett. 

Davy-Faraday Research Laboratory, 

London, W.L 
March 10. 


Strange Spatfall of the Common Mussel on the 
Common Cockle 

An interesting and unusual spatfall of the common 
mussel, Mytilus ('.dulls, on the common cookie, 
Cardium edule f resulting in a related and dual mor¬ 
tality was observed in 1932 in the course of investi¬ 
gations on the extensive cockle beds of Cark sands at 
the head of Moreoambe Bay. In June, heavy falls of 
mussel spat (6-10 mm. long) were found in several 
large areas on these beds, an event unprecedented in 
the experience of looal middle-aged fishermen. At 
low water on these desert-like sands, the areas with 
mussels loomed in the distance like rooky outcrops. 
Such an unusual spatfall may be regarded as a 
natural exporiment on tho part of Mytilus to establish 
itself on sandy ground. 

The spat had settled about and below half-tide 
mark actually on living cockles, which were so 
abundant in parts as to push one another to the 
surface of the sand. The fisherman were commonly 
taking 1 cwt. of cockles (mean length about 30 mm.) 
from about 10 square yards of ground at the lower 
levels (about 46 individuals per square foot). An 
important bionomic feature of these grounds is that, 
wherever examined, the sand was found to contain 
4 but little silt and to pass wholly through a sieve with 
*0*5 mm. circular holes. In November one of those 
areas was again visited and examined. It was found 
to be littered predominantly with clumps of dead 
cookies lying on the surface of th& sand and held 
together by the byssus threads of recently existing 
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mussels. A few living and moribund cookies 
could be found here and there among the clumps. 
Gaping mussel shells ranging to about 31 mm. in 
length remained attached in many of the clumps, 
while groups of ten to thirty email, living mussels 
(to 23 mm.) could also be found occasionally among 
the collections of dead cockles. It would seem that 
the original clumps had been worked out of the 
ground by wave-action and that the cockles held fast 
by the byssus threads had been unable to burrow 
again. 

In view of the doubtful compatibility of sand and 
mussels 1 this natural experiment is of much interest. 
The results at the end of the summer show clearly 
that most of the affected Cardiurn died, and that the 
loss of Mytilus was so great as to render tho spatfall 
a failure. 

The population of Cardiurn existing on the beds 
consisted mainly of individuals of medium size (and 
age), for the frosts in the early months of 1929 
destroyed such largo numbers—according to local 
fishermen—that economic collecting became difficult 
in 1930. The total yield of cockles from the Lanca¬ 
shire and Western Soa-Fisheries District in the years 
1928-32 was 20,746, 10,892, 9,196, 14,846, and 17,117 
cwt. respectively, while those for tho important last 
quarter in the year were respectively 6,816, 1,909, 
6,413, 6,607, 7,601 cwt. a At Cark it is noteworthy 
that the recovery in 1932—throe years after the 
destructive frosts—was so complete that Cardiurn 
was considered to be unusually abundant. These 
facts are of interest in connexion with other observed 
effects of the unusually cold weather of 1929*. 

The cockles in the clumps would appear to have 
died from various subjective causes, and senility may 
be regarded as non-significant. Ah very little force 
is apparently required to prevent the valves of 
lamellibranch shells opening 4 (unsuspected factors 
may howover add somewhat to the known force) it 
is probable that tho ontangling byssus threads of tho 
mussels frequently effected more or less permanent 
occlusion of the shell-valves of Cardiurn , thus tending 
to starvation and difficulties in respiration. The 
unusual exposure of Cardiurn on the surface of the 
sand would subject the animals to wide and unusual 
variations in temperature, and might very well also 
involve difficulties in the operation of the foeding 
mechanism 4 * 0 —even in unimpeded feeding—over a 
labile substratum of loose fine sand. 

The failure of the mussel spatfall was no doubt 
partly due to the attacks of predatory fishes, but 
since numerous empty valvos occurred in the dumps, 
subjective death hod occurred and probably from the 
same causes as operated on Cardiurn . Owing to the 
strong tidal currents over the beds, it is probable 
tliat tho water surrounding the clumps would be 
rarely free from suspended sandy particles, and 
Mytilus may be expected to be less well adapted for 
dealing with such a situation than is Cardiurn , which 
possesses an internal giU-shield against which the 
ingoing current would tend to impinge 4 . 

From the facts of this natural exj)eri*nent it may 
be concluded that <cr) mussel spat was present in the 
spring in the water over a large area of the beds in a 
condition to settle on suitable places ; (6) settlement 
waft not effected on sand ; (c) settlement was effected 
on cockles in certain places where these were 
abundant; (d) the latter spatfall was a virtual failure 
and resulted in killing the animals used for attach¬ 
ment. It is a reasonable deduction from the facts 
that mussel spat cannot effect a settlement on fine 


sand consisting of particles lefts than 0*6 mm. in 
diameter, but that given a larger firm surface a 
temporary lodgment may be attained. 

J. H. Orton. 

Zoology Department, 

University of Liverpool. 

March 21. 

1 R. W. Dodtf&on, Fishery Invert. II, 10, 1. p. 160, 1028. 

• J. T. JenklnB, Lancs, and Western Sea Fish. District, Quarterly 
Reports, Preston. 

• J. 11. Orton and H. M. Lewis, J. Mar. Biol. Atroc., 17, £ ; 1981. 

• J. Johnstone, L.M.B.C. Memoir II, p. £0, 1800. 

■ J. H. Orton, J. Afar. BioL A’toc., 0, 8, 450 ; 1012. 

0. M, Yonge, ibid., 10, 2, 331; 1026. 


Control of Respiratory Movements in Crustacea 

Whereas in mammals tho factors controlling lung 
ventilation have been* intensively studied, data for 
respiratory control in the invertebrates are relatively 
scarce. The cases hitherto investigated of the environ¬ 
mental factors (other than temperature) whioh 
influence respiratory movements in the invertebrates 
have shown that sometimes both carbon dioxide 
excess and oxygen deficiency act as stimulants 
(snails 1 , Octopus *, insects 4 . 4 ), sometimes carbon 
dioxide alone is effective (SquiUa*), while in other 
cases it is oxygen alone which is responsible 
(Tubifex*). 

Wo have undertaken a comparative study of the 
controlling factors in members of a single group of 
invertebrates, the Crustacea, which live in a variety 
of different habitats. The results are briefly as 
follows. Neither carbon dioxide excess nor oxygen 
deficiency in the water accelerates the rate of respira¬ 
tory movements in the barnacle Balanus balanoides 
(opercular valves) or in Cheirocephalus diaphanus 
(limbs). Oxygen deficiency, but not carbon dioxide 
excess, accelerates the scaphognathite beat of the 
crayfish Astacus fluviatilis and the pleopod move¬ 
ments of the fresh-water isopod Aseilus aguaticus. 
Both an increase in the amount of dissolved carbon 
dioxide in the environment and a decrease in its 
oxygen content quicken the pleopod beat in the 
amphipods Qammarus pulex and O . locusta. 

It is thus clear that not only in the invertebrates 
generally, but even within one group, tho Crustacea, 
there is great diversity in the response of the respira¬ 
tory appendages to oxygen lack and carbon dioxide 
accumulation. It is not known what is the ecological 
significance of such differences, nor do we yet under* 
stand their physiological causes. Are respiratory 
centres excited by blood stimuli or by nerve impulses 
from chemical receptors ? The small size of most 
invertebrates has not permitted the question of 
blood stimuli to be studied directly ; there is evidence, 
on the other hand, that at least in some forms 
chemical receptors are operative (Tubifex*, cock¬ 
roach 4 ). 

In the amphipods which we have studied it is 
unlikely that a nervous reflex is involved sinoe there 
is a considerable latent period before the response 
appears. With these animals the effects of both 
oxygen deficiency and carbon dioxide excess are so 
closely similar that a common cause is suggested, 
whioh may be a fall in blood pH caused in the case 
of oxygen lack by incomplete oxidation of acid 
metabolites. It is clear* however* that oxygen 
deficiency cannot thus act through blood pH in all 
animals, for we found that while oxygon ladk 
accelerates the respiratory rhythm in the crayflahapd ; 
in isopods, carbon dioxide excess does ^ not 'do W 
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Respiratory control is more efficient in the fresh¬ 
water amphipod Gamtnarus ptrtex than in the marine 
species G . locusta t for in the former the accelerated 
pleopod beat is permanent at each increased carbon 
dioxide or diminished oxygen tension, while in the 
latter it is transitory. This greater efficiency may 
be necessary to G. pulex because its oxygen con¬ 
sumption is twice that of 0 . locusta 7 . 

H. Munko Fox. 

M. L. Johnson. 

Zoological Department, 

University of Birmingham. 

Feb. 28. 

1 Dahr, Lund* Vniv , Ar**k. } 80 ; 1924. 

* WJntewtoln, Z. vergl. Phipinl 8 ; 1925. 

* Stahl i. Zool. Jahrb 40 ; 1928. 

* Hazelhoff, Z. vergl. Phytiol., B : 1927. 

* Manila, P finger* Arch., 144 ; 1912. 

* Atoterberg, Lund* Vniv. An*k £0 ; 1924. 

T Fox and Slmjnonds, J. Exp. Biol., 10 ; 1933. 


'Raw' Weather 

In Nature of January 7, the question is raised 
why moist cold air should feel ‘raw*. Sir Leonard 
Hill, in the same issue, gives an explanation very 
commonly accepted in physiological circles. May I 
direct attention to some comments on this topic made 
by me in the Journal of Physiology , vol. 57, 1923 ? 
“The uncomfortable feeling caused by cold moist air 
is attributed, so far as any explanation has been 
given, to the moist air being a better conductor of 
heat than dry air. This cannot, however, be the 
correct explanation, for the diathermic properties of 
all ordinary gases and mixtures of gases are very 
close to each other. The cause I take to be that in 
moist air there is a partial equilibration of the skin 
gel with the vapour pressure of water in the air 
leading to a swelling and to a diminution of the small 
air spaces. The swelling is, in fact, detectable with 
a strong lens or with a low power of the microscope. 
As a result of this diminished air enclosed between 
the epidermic scales the conducting power of the skin 
is increased”. 

W. A. Osborne. 

University of Melbourne. 

Feb. 15. 


Time Determination 

I suggested a new method of observation for 
time determination in my letter in Nature for 
Ootobar 29, 1932\ and Mr. H. L. F. Jolly has made 
some interesting comments thereon*. My principal 
aim was to find a method which would be sensibly 
free from systematic error. Since my first communica¬ 
tion, observations have been obtained in India with 
a first ex]>erimental equipment by three observers— 
Messrs. Mathur, Bonerji and myself on seven nights 
each, before I came away from India on leave; 
and further observations on fourteen evenings have 
since been made by Mathur and Banerji. 

With ten stars observed, the range of variation 
on any one evening never exoeeded 0*3 sec. For 
pulsion the equipment needs to be improved before 
it can compete with the moving wire micrometer 
method, with which at Greenwich the variation 
between five time stars rarely reaches 0*1 Sec. But 
as regard* personality, I think the results are 
encouraging. They are 

M, - B. * (KH2 ± 0*010sec* 

; |(fi, -f- B*} + /0*002 rfc 0*012 sec* 


Personality appears to be quite as small as that 
found with the moving wire micrometer. Perhaps 
it is definitely smaller—but the observations are 
not yet sufficiently extensive to decide this. The 
method, then, promises well as regards observer’s 
personality. 

As regards systematic error due to mechanical 
causes, Mr. Jolly has pointed out advantages of this 
method owing to the reduction of mechanism, which 
he would like to eliminate entirely. As matters 
stand, the shutter is very small and its motion is 
minute. Its very motion may be incorporated in 
the wireless time signal receiving circuits and so 
compared directly with the rhythmic signals by the 
coincidence method. The shutter motion may be 
regarded as the clock indication of time ; then only 
variations of lag of the shutter motion, occurring 
during star observations and time signal reception, 
are significant. I fancy that there should be little 
difficulty in keeping this variation down to a few 
thousandths of a second. 

For geodetic purposes of determination of field 
longitudes, present-day requirements will be met 
amply if a probable error of 0*01 sec. is not exceeded, 
so long as systematic error also is no greater. For 
fixed observatories studying variation of longitude, 
these limits should be reduced tenfold, if results are 
to be on a footing with those of observations for 
variation of latitude. 

Survey of India. J. dk Graaff Hunter. 

1 Nature, 130, 06G, Oct. 29, 1932. 

» Nature, 180, 964, Dec. 24, 1932. 


The Borrowed Days 

In the Calendar of Nature Topics in Nature of 
March 25, page 445, there is a note about this legend. 
No reference is made, however, to the change from 
the Julian calendar to the Gregorian, whereof the 
effect at the present time has been to cause April 
10-13 new style to correspond with March 29 31 
old style. 

The legend itself was no doubt in full currency 
long beforo the change of calendar; witness the 
following passage in “The Complaynt of Scotland”, 
published in 1549. 

“Therft oftir i entrit in ane grene forest, to con- 
tempill the tender yong frutos of grene treis, becaus 
the borial blastis of the thre borowing dais of Marche 
had chaissit fragrant flureise of evyrie fruit tree far 
athwart the fieldis.” 

Among Scottish country folk the legend still runs 
in rhyme, thus : 


“March says to Averil, 

T see throe hoggs on yonder hill. 

If ye will lend me days three, 

I’ll find the way to mak them doe.’ 

The first day it was wind and woet; 

The second day was snaw and elect; 

The third day it was sic a freeze 
It frose the birds’ nebs to the trees. 
When thae three days was past and gane, 
The silly hoggs came hirpling home.” 


Hoggs in Soots are not swine, but two-year-old 
sheep. 

Herbert Maxwell, 

Monreith, 

Whauphill, 

Wigtownshire. 
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Research Items 


Chastity in Bechuanaland. Changes in the attitude 
of the Southern Bantu to premarital chastity and 
pregnancy and their cause are discussed by Dr. I. 
Shapera in Africa, vol. 6, No. 1, in the light of 
investigations among the BaKxatla of the Sotho- 
Tflwana cluster in Bechuanaland Protectorate. As 
among other tribes of the group, the essential element 
in marriage is the transfer of cattle from the family 
of the bridegroom to that of the bride, known under 
the name of boxadi. According to traditional practice, 
strict chastity used to be required of both sexes 
before they entered the initiation classes, and any 
hoy who was known to have transgressed was liable 
to he killed while under instruction and in any event 
was regarded os having disgraced his family and 
tribe ; while a girl who became pregnant had to 
submit to a variety of humiliations, as well as 
mockery from other girls, this last being the most 
serious deterrent of all. The child was either aborted 
or killed at birth. On completion of initiation, the 
girl was usually married at once, while the boys were 
drafted into regiments, and as they were permitted 
to marry only girls from an age-class junior to their 
own, marriage was postponed for some years, during 
which period they had access to the younger wives 
of other members of their family—usually of the 
father’s younger brother. The clianged attitude of 
the presont day, characterised by looseness of morals 
and a much milder attitude towards the unmarried 
mother, is due to a variety of causes, among which 
are mentioned the abolition of the initiation classes 
at the instance of the Church, freer intercourse 
between the sexes before and after adolescence, the 
greater license of the youths awaiting admission to 
the regiments, the freedom in sexual matters acquired 
by the men while away in European employment 
and the preponderance in the number of women 
owing to the fact that many males do not return to 
the tribe when they once leave. 

Census of Nigeria. The reports and detailed figures 
of the 1931 census of Nigeria have now been published 
in six volumes (“Census of Nigeria 1931.” 1932-33. 
London ; Crown Agents for the Colonies.) .In spite 
of severe curtailments in field work on the score of 
economy, the census reveals much of interest in 
probloms of race distribution and changes in Nigeria. 
In vol. 1 the results as a whole are discussed by 
Mr. S. M. Jacob. In the Northern Provinces, intensive 
counts were made in many villages throughout the 
area. For the rest, the figures were obtained by 
compilation from village lists, but on the whole are 
considered to have an error of not more Ah an five 
per cent, and so low as one per cent in the intensive 
data. In the Southern Provinces, outside Lagos, 
there was no actual count and the figures are based 
on a computation derived from the number of tax¬ 
able males. The margin of error is thought to be 
ten to twenty per cent. In Lagos, where a count was 
made, the error may be so high as ton per cent. 
The total figures for Nigeria, 19,928,000, show a 
seven per cent increase on those for 1921 but the 
1921 figures cannot bo regarded as accurate. Certain 
tribes appear to be increasing in number, Kanuri, 
Fulani, and Tuareg in the north, and Yoruba in the 
south, but Nupe in the north and several of the 
forest tribes of the Cameroon* are infertile and 
tending to disappear. An extensive census of the 


southern provinces seems to be a desirable 
measure. A noteworthy feature is the remarkable 
drop in the death rate of Lagos for both native and 
European. 

Census of Wapiti Deer in Wyoming. A co-operative 
count of wapiti, universally known as ‘elk’ in North 
America, was shared during the winter of 1931-32 by 
the U.8. Biological Survey, the Forest Service, and 
the Wyoming State Game Commission. Ground 
work was supplemented by uso of an aeroplane, and 
the count in regarded as the most thorough yet made. 
It revealed the presence of 7,921 individuals on the 
four feeding grounds maintained by the Biological 
Survey, 679 on two State feeding grounds, and 11,255 
spread out over the adjacent region, including 
national forest aroaa, and easily counted from tho 
air because of a background of snow (Report of the 
Bureau of Biological Survey for year ended June 30, 
1932), The total of 19,855 in the herd compares with 
19,238 counted five years before, so that the herd 
appears to be maintained in almost stationary 
numbers. 

Rodents of the Semipalatin District of Kazakstan. A 
paper on these rodents by B. A. Kuznetzov (Bull. 
Soc. Nat. Moscou, 41, Nos. 1-2) results from an 
expedition to investigate tho fur trade of this part 
of Siberia and to study the mammalian fauna of the 
area, the latter only being discussed here. The dis¬ 
tribution of the species of wild animals is shown for 
the various districts, some of which have mountains 
under perpetual snow, while others are mostly steppe. 
The zonality of vegetation is not necessarily accom¬ 
panied by one in the distribution of local species, 
high mountain and steppe forms of animals often 
being found together. The bulk of the work is devoted 
to interesting systematic and biological notes on 
the rodents of the area. The author asserts 
that some forms, suoh as the alpine hare (Lepus 
timidua , L.) and the squirrel (Sciurus vulgaris t L.) 
are decreasing in numbers through man’s activity, 
while others such as Cricetus Cricetus, L. are 
increasing as a result of cultivation following forest 
clearing. 

Antennal Secretion in Insecta. Although in a few 
exceptional cases the antennge of adult insects are 
modified for special uses suoh as grasping the female, 
they have hitherto been regarded as entirely sensory 
in function. In this connexion a number of antennal 
receptor organs have been described which are believed 
to respond to various external stimuli and are accord¬ 
ingly said to be either tactile, olfactory or auditory 
(Johnston’s organ). It is therefore of some interest to 
note the recent discovery by Mr. S, Maulik (Proc. ZooL 
Soc . London, pp. 943-966 ; 1932) of a new and com¬ 
plicated type of antennal organ which he considers 
to be secretory in function. The organ occurs in 
the enlarged eighth antennal segment of the males 
of certain ohrysomelid beetles of the genus Agetocera. 
It oonsists of an internal chitinised tube which opens 
by a well-marked external orifice on to a specialised 
surface. Two types of organ have been distinguished, 
a long, tapering tube giving off into the surrounding 
tissue innumerable minute unbranohed tubules of 
identical diameter, and a larger more or less dichotom- 
oualy branched tube the ramifications of which 
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penetrate the surrounding tissue in tubules of 
continually decreasing diameter. The ninth segment 
is also modified in sympathy with the eighth but 
the connexion between them is unknown. Tho 
probable function of this organ is the dispersal of 
certain products of secretion in relation to some 
aspect of sex activity at present unknown. 

Daffodils, Narcissi and their Hybrids. The olnssificn- 
tion of garden phints presents many difficulties which 
do not beset the systematy of wild /lowers. The care 
and selection given by gardeners is responsible for 
new forms whieh become very numerous as years go 
by. Travellers also bring new sjieeios or varieties 
whieh add greatly to the confusion of el ass iff cation 
whilst- enriching the beauty of /lie garden. “A 
Monograph of Narcissus* subgenus Ajax", recently 
published by Mr. H. \V. Pugsley (,/. Hoy. Hart . Soc., 
58, pt. 1,17 1)3, Feb. J933) clears up many difficulties 
connected with the identity of several different types 
of daffodils. The history of the sub-genus Ajax is 
traced from the sixteenth century, when many 
varieties were already in cultivation. Two main 
sections of the sub-genus art 1 now recognised 
Cyclnwinopsis add Pseudo-narcissus, and the latter is 
subdivided into six series ; Minores* Lutvi , Vulyares, 
Nobiles* Albtffori and Bicolnres. Twenty-seven species 
aro described with such detail as to be useful to the 
botanist, the* gardener, or the geneticist. 

Inheritance of Grain Colour in Oats. Various investi¬ 
gators, beginning with Nilsson-Ehle, have found two 
factors present for black grain colour in oats. In 
crosses carried on at the Scottish Plant Hn'eding 
Station, Mr. William Robb (.7. Genetics , vol. 2(1. No. 2) 
finds that the varieties Hell, Black Mogul, Black 
Tartarian and Sir Douglas Haig are homozygous for 
a single black factor, giving 3:1 ratios in crosses with 
white varieties. In the varieties Myrtle and Black 
Mesdag, however, two factors, B (black) and G (grey), 
aro present, their formula being B B G G, B is 
cpistatic to G and in crosses with white varieties 
an almost continuous series of grain colours is 
obtained, indicating a cumulative action of factors 
similar to that found in wheat. The variety Orion 
is found to be homozygous also for a third factor B, 
its colour formula being B B B* B' G G. Tho eleven 
white-grained varieties of oats tested were found 
to be homozygous recess ives with the formula 
bbb'b'gg. 

Cyclone Season in the Sourh Indian Ocean. The cyclone 
season of 1929 30 is discussed by R. A. Watson and 
N, R. McCurdy in Miscellaneous Publications of the 
Royal Alfred Observatory , No. 12. This is the third 
publication in this series dealing specially with the 
cyclones of the western part of the South Indian 
Ocean, Nos. 7 and 10 covering the periods 1927 28 
and 1928-29. The season under review appears to 
have been a remarkable on© in many ways. In 
December the rainfall in Mauritius was nearly twice 
the previous highest, several places having the huge 
total of more than 80 in .— nearly three times the normal 
fall in London in a whole year. The synoptic weather 
charts showed numerous depressions which, although 
of considerable depth, were yet without the vigour . 
of typioal tropical cyclones ; even among those 
classified os genuine cyclones, none was notably 
intense. The storm of September 23-27, 1929, near 
Chagos Archipelago, was exceptional, first in that it 
originated less than 5° from the equator, and secondly, 
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in its being only the second recorded in Mauritius 
so early as September during the past 119 years. 
The most intense cyclone gave a wind force of 10 
on the Beaufort scale, corresponding with an average 
speed of about sixty miles an hour, at Reunion on 
February 2, 1930, and the lowest pressure recorded 
on tho charts (994*8 milliburs) occurred on the same 
day at Reunion. Such a wind speed is not uncommon 
in deep depressions in the neighbourhotwi of the 
British Isles ; the pressure scarcely merits the 
description low’ ; and the event well illustrates the 
moderate and anomalous character of this cyclone 
season. 

Momentum and Energy in the Special Theory of 
Relativity. In Current Science. (1, No. 8, Fob. 1933) Prof. 
A. C. Buncrji, of the University of Allahabad, considers 
some of the difficult ies whieh arise when mi attempt 
is made to combine the special theory of relativity 
with the ordinary ideas of momentum and energy. 
If the invariant masses of two particles are respec¬ 
tively «/, at A and m z at B, and their relative 
velocity is t\ an observer at A will estimate the 
total momentum of the two part icles as ut t v 
(1 — ??*/r a ) 1, whereas the estimate of an observer at 
B will be — Mxv(\ — ?’*/c*) 4. Similar discrepancies 
arise in the estimate of the energy. The attempt to 
define the position of the centre of mass is subject 
to a similar difficulty, arising from the variation of 
the masses with their velocities, hut also an addi¬ 
tional difficulty arises from the ambiguity in tho 
estimation of the relative distance. 

Internal Conversion of y-Rays. An account of the 
work of Molt. Taylor and Hulme on the internal 
conversion of y-rnys has recently appeared in those 
notes (Nature, 131, 99, Jan. 21, 1933). According 
to their results, the values of tho conversion coefficient 
plotted against the frequency lie on one or other of 
two smooth curves according to whether the nuclear 
radiation is of dipole or quadripole type. The internal 
conversion data may thus he used for classifying 
nuclear transitions into two groups. In a paper by 
Ellis and Mott ( Proc . Hoy . Soc., Feb.) tho transitions 
of the thorium B and C bodies are studied from this 
point of view. According to a theory proposal by 
Oainow and largely verified by Ellis, the loss of an 
a-particle may leave tho nucleus in an excited state 
which collapses, giving rise to a y-ray. The number 
of y-ray transitions from the excited levels iH con¬ 
nected with tho number of a-partieloB in the corres¬ 
ponding emission groups, which have been studied 
by Rosenblum. Knowing, then, the number of 
(i-rays produced by internal conversion, the internal 
conversion coefficient may be estimated. The 
coefficients obtained mostly fit satisfactorily on tho 
two curves. It is found that many of the transitions 
an 1 of quadripole type and quantum numbers 
analogous to the azimuthal quantum number / arc 1 
suggested for the levels. 

Polarity of Hydrocarbon Vapours. Me Alpine and 
Smyth (J. Atner. Chern. Soc,* Feb.) describe measure¬ 
ments of the dielectric constants of benzene, toluene, 
propane and propylene, all in the gaseous state. An 
important result is the absence of any change of 
polarisation with temporttturo in the casts* of benzene 
and propane, which indicates that tho increase 
previously observed with rising temperature in the 
case of liquids is due to decreasing intermolecular 
action. The zero moment found for tho benzene 
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molecule agrees with its symmetrical structure, and 
the zero moment for propane is consistent with the 
absence of moment in the higher members of the 
series and shows that any polarity in the C--C bonds, 
electrical dissymmetry caused by repulsion in the 
molecule or difference in electronegative character 
between the hydrogens on the primary and secondary 
carbons, is too small to measure. The small moments 
found for toluene and propylene are of the same 
magnitude as those which might arise from inductive 
effects in the molecules. 

Efficiency of Power Stations. In a paper on “ Power 
Station Efficiency" road to the Institution of Klee* 
tricnl Engineers on March 23, Mr. W. S. Burge 
discussed tho processes involvod in the generation of 
electricity from coal and examined the effects pro¬ 
duced by ‘releasing’ the heat at various temperatures. 
The main factors connected with tho efficiency are 
four. Tho first shows how it varies with the steam 
pressure and tho vacuum conditions. Tho Hocond 
shows whether tho maximum efficiencies of tho 
various components forming the plant all occur at 
the same time or not, and the lost two the effects of 
regenerative feed heating and superheating. The 
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influence of the present physical limitations of the 
properties of metals, owing to the high temperatures 
used in practice, has also to be considered. The 
advances in the design of turbo-alternators in recent 
years havo been ho rapid that machines are now 
mado which run at 3,000 revolutions per minute and 
have a capacity greater than 100,000 horse power. 
In tho United LStatos, it has been proved that when 
powdered coal is used, automatic control is more 
desirable than omploying workmen. In one very 
large installation there, it is the habit of tho ‘watch’ 
engineer to visit his boilor house only twice during 
an eight hour shift, although there is no one else in 
the boiler house. Mr. Burge considers that with no 
extension of steam conditions beyond about 050 lb. 
pressure per sq. in. and a temperature of 850° F., 
there is still wide scope for progress by making the 
plant item efficiencies have their values more noarly 
at the same time and thus improving the operating 
conditions. In his opinion, there is little scope for 
efficiency gain by using higher steam pressures and 
temperatures. Concentrated effort based on pressures 
of about 050 lb. pressure per square inch will pro¬ 
duce tho quickest and the best returns on the capital 
expended. 


Astronomical Topics 


Canals on Mars. An article by H. Boyd Brydon 
on this subject 1ms recently appeared (J. Roy. Ast. 
Soc. Canada , Feb. 1033). It is in the main a discussion 
of E. M. Antnniadi’s recent volume on Mars, and 
gives reasons for differing from his conclusion that 
all the narrow straight markings on the planet are an 
illusion. 

The article quotes the following son ton co from 
G. W. Ritchey describing certain observing sites 
(including Flagstaff) : “The conditions of atmo¬ 
spheric definition and transparency are at least as 
much superior to those at Mt. Wilson as tho latter 
are to tho average conditions at tho important 
observatories of northern Europe and tho United 
States. The overwhelming irnpressivonoss. the 
incredible tranquillity of the night sky soon at these 
very high semi-desert sites are beyond all description 
and imagination. M 

It is noted that tho equivalent focus of the camera 
used at Flagstaff for Martian photography is J 80 ft. 
Statements are quoted from Dr. Klipher that the 
photographs confirm the drawings os to the existence 
of a network of dark linear markings, sensibly 
uniform and continuous along their longth; the 
photographs include a few doublo canals, but these 
are exceedingly difficult objects. 

It is pointed out that M. Antoniadi lays undue 
stress on the fact that some drawings of the 
canals do not conform strictly to the laws of per¬ 
spective. 

Origin of the Solar System. A note in tho Astro¬ 
nomical Topics in Nature of November 5, 1932, 
gave some account of articles by A. C. Gifford on the 
above subject that appeared in Scientia lost year. 
Tho notes suggested that in giving the views of Sir 
James Joans as to tho age of the planetary system, 
thousands of millions of years should bo substituted 
for tho value millions of millions, stated in his articles. 
Mr. Gifford now quotes a passage from Sir James 
Jeans's earlier writings which certainly does suggest 


that ho then assigned a more remote opoch for the 
Htellar appulse than a few thousands of millions of 
years ago. Since that passage was writton, much 
work has boon done by cosm agonists in endeavouring 
to determine the age of tho earth and the other 
planets. Their work is based on both astronomical 
and geological considerations, notably on a study of 
uranium and the products of its disintegration. 
The results are summarised by Dr. Harold Jeffreys 
in his book “The Earth" ; the maximum estimate 
is about twelve thousand million years, the minimum 
one about a tenth of this. It is evident that Sir 
James Joans now accept* those eatimutes ; his 
article on Cosmogony in the “Encyclopedia 
Britannica”, 14th edition (1929), vol. 6 , p. 492, 
concludes as follows : “Our sun is a member of a 
colony of some thousands of millions of stars, the 
galactic stellar system. We do not know much about 
the number or arrangement of stars in the outlying 
parts of this system, but only in the dense central 
regions aro stars at all likely to pass close enough 
to one another to produce planets. And here calcula¬ 
tion shows that tinder present conditions planetary 
systems are only likely to be produced at the rate 
of about one in 6,000 million years. Thus our solar 
system with its age of only a few thousand million 
year* is very possibly tho youngest planetary system 
in the whole colony. Our terrestrial civilization, 
with only some 6,000 years of existence behind it, 
is almost certainly the youngest civilization." 

Annuaire of the Observatory of the University of Bel¬ 
grade for 1933 . This Annuaire is a useful volume for 
all observatories engaged in meridian work. It 
gives apparent positions, at ten-day intervals through¬ 
out the year, of 240 fundamental stars for which 
ephemeridos are not given in any other publication. 
There are also tables giving true sidereal time and 
the reduction from true to mean ; the short period 
terms in the nutation are given for every day. There 
is also a list of new minor planets. 
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Population Problems in the Pacific* 


OINCE the publication of .Rivers’s “Essays on the 
Depopulation of Melanesia” in 1922, much 
attention has been given to the population problem.in 
the Pacific and the causes of the decrease in numbers 
of the natives. A discussion at the Sydney meeting 
of the Australian and New Zealand Association for the 
Advancement of Science afforded a welcome oppor¬ 
tunity for taking stock of the advance that has been 
made in the interval towards a real understanding 
of the factors involved. So far as it is possible to 
draw any general conclusions from the observations 
which were rejxjrted in the discussion and the 
inferences drawn from thorn, it would appear that 
while the psychological factor, on which Rivers laid 
so much stress, is still regarded as of importance, 
there is a tendency to attach greater significance to 
food and the need for medical attention. On the 
other hand, it is evident that there has been some 
chango perhaps even in a considerable degree -in 
conditions since the time when Rivers’s observations 
wore made. Some of the populations appear to bo 
approaching, or even to have attained, a state of 
equilibrium in their contact with Europeans. Whore 
this is occurring, credit must undoubtedly be given 
to wise methods of administration. 

The discussion was opened by Sir Hubert Murray, 
president of the Association, who was in the chair. 
In a communication on “Depopulation in Papua” 
he said that while there is no evidence of depopula tion 
in general, there is a decline in the Eastern Division 
and the South*Eastern Division. The main causes 
he believes to bo three—insufficient food-supply, 
disease and the passing of the old modes of life. His 
conclusion is that some tribes may succumb alto¬ 
gether, but the more resistant stocks will remain 
and their natural increase will be more than enough 
to make up the loss. He advocated the introduction 
of new foods rich in vitamins, and the extension of 
the activities of medical officers. 

Mr. E. W. P, Chinnery, of the New Guinea 
administrative service, pointed out the necessity for 
a census and Mr. E. E. Williams, Government 
anthropologist of Papua, while arguing that the 
administrator must apply the conclusions reached 
by science, suggested certain lines of action which 
should be takon forthwith by the administration 
while scientific workers aro continuing their investiga¬ 
tions, The factors in the depopulation problem, he 
holds, fall into two classes, pre-European and posfc- 
European. The pre-European factors, native war¬ 
fare, sorcery and certain sexual practices, act as 
checks and must bo removed* Among post-European 
factors aro introduced disease and the loss of interest 
in life, these being of major importance, while of 
minor importance are increasing masculinity and the 
decline of polygamy. He stressed the im{>ortanoe of 
the limitations of the food supply. 

Prof. Raymond Firth in “Indices of a Stable 
Population” dealt with the population of Tikopia, 
where tho factors of fertility are outstripping those 
of morbidity and tho population is increasing. This 
is due chiefly to the fact that former checks are 
inoperative. Hence pressure is being put on the food 
supply, much to the consternation of the old men. 
This last aspect of the problem of population was 

• Ftom the report of a dinnunaloo on “Population Problem*", 
Australian and New Zealand Anaoclatton for the Advancement of 
Scifonc*, Sydney Meeting, August, 1032. Oceania, 8, No. 1, 9J-UW. 


also considered in a communication of a more general 
character from Prof. S. H. Roberts, who laid stress 
on the economic factor and advocated tho interven¬ 
tion of the administration to secure economic re¬ 
generation. Dr. Ian Hogbin, dealing specifically 
with the causes of depopulation, examinod the 
contention that the islands wore becoming depopu¬ 
lated before the arrival of the European on the 
scone, and the actual evidence for an increase in the 
death-rate and its causes. Prof. J. Macdonald 
Holmos, taking into account tho number of extra¬ 
territorial peoples, especially Indians and Chinese, 
now resident in the Pacific, also dwelt on the economio 
factor, and inquired whether trade relegated the 
native to an inferior position and broke down tribal 
or family organisation. 

A valuable communication on “Tho Medical 
Sciences in Relation to Depopulation” by Dr. R. W. 
Cilento followed. He divided tho effects of European 
intrusion on native races into three stages. In the 
first, attack by arms, by new diseases and by dis¬ 
location of tribal lifo caused an enormous decline. 
This stage has long passed in tho Pacific. 'Die second 
stage is one of partial adjustment, when the 
European seeks to impose his scale of values on the 
native. Tho native loses the safeguards of savagery 
and, as he failH to got a substitute, a state of dis¬ 
equilibrium follows. This is to bo seen in many 
parts of Melanesia. Finally, either the factors for 
decline predominate and the native race disappears, 
or adjustment becomes gradually completo and tho 
population begins steadily to increase. Of the causes 
of depopulation, by far the most important are disease 
and food deficiency, Tho psychological factor, Dr. 
Cilento believes, is not the cause of depopulation, 
but merely an effect. Montui lassitude and bodily 
weariness follow chronic disease and prevent anything 
but the most essential tillage of the soil, thus provid¬ 
ing and accentuating a vicious circle by further 
impoverishing the diet. The attitudo of hopelessness 
is not a primary condition resulting from the dis¬ 
ruption of native custom. Tho best method of 
attacking tho depopulation problem is by going to 
the root of tho trouble, devoting more attention to 
medicul services and improving native diet by pro¬ 
viding foods rich in protein and vitamins A, C and E. 
Tho lack of fertility is correlated with the lack of 
vitamin E, in which native foods are especially poor. 

Dr. W. M. Strong also dealt with this aspect of 
the problem in his communication on tho “Nutritional 
Aspects of Depopulation and Disease”. He stressed 
the importance of vitamins in the diot, especially of 
indentured labourers, and quoted cases in which 
beriberi and scurvy have been cured by changes of 
diet, while he thinks that even tuberculosis might 
be averted by the provision of good nourishing food. 
Influenza epidemics have always caused more doaths 
in Papua when they have followed a drought. He 
urged the cultivation of a greater variety of native 
crops. 

Dr. T. Wi-Repa pointed out that since the last 
century, when it was feared the Maori would die out, 
the population has increased. 

The work of the missions in relation to the question 
of depopulation both in the past and at the present 
time was discussed by the Rev. J. W. Burton and 
the Rev. J. S. Needham, who pointed out that the 
missions not only check harmful customs such as 
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infanticide, but also provide new interests, such as 
organised games, which take the place of warfare. 

The discussion closed with an important paper by 
Dr. A. P. Klkin on “The Cultural and Racial Clash 
in Australia”, which in its broader implications has 
a bearing on native problems in a wider field than 
that with which it deals immediately. He pointed 
out that the corning of civilisation brought about 
a sudden change in the environment of tins aborigines 
of Australia. Befoiv the advent of the white man, 
the aborigines had reached an almost static con¬ 
dition of equilibrium, which was maintained by an 
intricate, but logical, system of social, legal, religious 
and technical customs, ensuring the cohesion, solid¬ 
arity and persistence of the aboriginal race in its 


Thomas Norton and tl 

A S one of the earliest alchemical books in Knglish, 
the "Ordinal! of Alehimy” ih of much interest ; 
Dr. M. Nicrenstein and Mr. P. F. Chapman are there¬ 
fore to bo thanked for their exhaustive inquiry (Isi#, 
18, 200-321 ; 1932) into its authorship. Ashmole, 

in his “‘Theatrum Chemieurn Britannioum”, is the 
chief authority for ascribing the “Ordinall” to Thomas 
Norton of Bristol, who was supposed to have 
flourished in the fifteenth century. Ashrnole’s evi¬ 
dence for the authorship of this anonymous poem 
was that “from the first word of this f*roew(\ and 
the lnitiull letters of the sLr following Chapters 
[namely, Tonmis Norton of Briseto 1 ] . . . wo may 
collect the Authors Name and place of Residence”. 
As for the date of the book, there is the statement 
at the end of the seventh chapter : “Jn this yoaru of 
Christ One thousand fouro Hundred sea von ty and 
seaven. This Warke was begun, Honour to God in 
Heaven 

Dr. Nierenstein and Mr. Chapman, from a con¬ 
sideration of the language of the poem, and of the 
authorities quoted in it, regard the date 1477 as, 
in all probability, correct; and Dr. Peter llaworth, 
whom they consulted, says that the “Ordinall” 
certainly belongs to the second half of the fifteenth 
century. The problem of authorship is, however, 
more confused. Dr. Nierenstein and Mr. Chapman say 
that Norton’s name, in connexion with the “Ordinall”, 
became known only in 1017 -18, when Michael Maicr 
mentions him as a master of alchemy who wrote in 
Knglish verse, and published a Latin version of the 
“Ordinall” in his “Tripus Aureus”. They do not, 
however, notice that (according to Mrs. Singer’s 
“Catalogue of Latin and Vernacular Alchemical 
Manuscripts”, 2, 550-7 ; 1030) two fifteenth cen¬ 
tury manuscripts of the poem exist, in which 
the author is described as “T. N.” This would 
appear to afford weighty support to Ashmolo’s 
‘cipher’ theory ; though it does not necessarily 
follow that “T. N.“ belonged to the well-known 
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environment. The change worked by the coming 
of the white man has been almost as hard, objective, 
and inhuman as a geographical change. Tribal and 
horde grounds, which wore associated with the past 
through sacred sites and beliefs, are used by the 
white rnan for his own purposes. Being unable to 
perform the initiatory, historical and totemic rites 
in the way and at the sites sanctified by tradition, 
the aboriginal feels that there can bo no future for 
him and prepares to die. Being unable to adapt 
himself to this new environment, he has rapidly 
deereased in numbers. The Australian race is another 
example of a type so specialised and adjusted 
(<> one environment that it cannot adapt itself to 
imol her. 


"Ordinall of Alehimy” 

Bristol family of which he is usually described as a 
member. 

Dr. Nierenstein and Mr. Chapman have very care¬ 
fully and thoroughly sought out the records of the 
Bristol Nortons, and have constructed ft genealogical 
table of the family, covering the relevant period, so far 
as is necessary to establish the interrelationship of 
those members named Thomas. There appeared to 
be four Thomas Nortons, and four only, for whom 
any case could bo made out as possible authors of 
the “Ordinall”. Thomas Norton I was alive in 1388, 
and may therefore’ he safely rejected. Thomas 
Norton II is equally ruled out, as his‘will was proved 
in 1449. As to Thomas Norton I V, ho was certainly 
dead in 1479, and it is extremely unlikely that he 
was alive in 1477. There remains Thomas Norton III, 
who, as great-grandfather of the alchemist Samuel 
Norton (1548-1004 ?), would seem to have the l>est 
claim, since Samuel refers to his ancestor as an 
alchemist. However, "Thomas 111 also is unacceptable 
to Dr. Nierenstein and Mr. Chapman, who state that 
he was a thoroughly disreputable character, accord¬ 
ing to the Bristol records, “avoiding divine service” 
and spending “sermon time in the afternoon at tennis 
and frivolous sports”. His will was dated November 
26, 1513, and the authors think that he must have 
died soon after. 

The conclusion at which Dr. Nierenstein and Mr. 
Chapman arrive is that Maicr and Ashmole were 
riot justified in definitely ascribing the anonymously 
written “Ordinall” either to “Thomas Norton” or 
to “Thomas Norton of Bristol”. While no fault 
can be found with this cautious statement, it yet 
seems probable that Maier and Ashmole were correct; 
and in view of the well-known character of many 
alchemists, it is perhaps surprising that Dr. Nieren- 
stein and Mr. Chapman did not consider that Thomas 
Norton III -who, on chronological and other grounds, 
is obviously eligible - has a strong claim on the very 
grounds of his dinroputability. K. J . Holmyakd. 


Prehistoric Society <-f East Anglia 


A T the annual business meeting of the Prehistoric 
. Society of Fast Anglia held on February 18, 
Dr. Cyril Fox, director of the National Museum of 
Wales, was elected president for the year 1933, Prof. 
V. Gordon Childe, vice-president, and Mr. G. Maynard, 
of tho Ipswich Museum, general secretary. 

After tho business meeting, specimens were 


| exhibited and papers read. Mr. R. N. Chandler sent an 
account of his researches during tho past six years in 
the basal gravel of the Swanscombe Terrace of tho 
Thames Valley, where he had obtained more than 
200 implements belonging to Stages 1 and 2 of the 
Clactonian culture. Fully 50 per cent of the artefacts 
are cores of which the chopping tool characteristic of 
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the industry may be considered a, variety. One type 
of tortoise core now described for the first time 
appears peculiar to the Clactonian of Swanscornbo, 
while another approximates to those characteristic 
of Orayford. Some of the cores are remarkable for 
their size and weight, two described weighing 16 lb. 
and 10 lb. respectively. Ten types of artefacts are 
distinguished and the series dealt with in the present 
paper, and in that published in 1020. illustrate nil 
tin* types of Clactonian implements so far known at 
Swan scorn be. 

A communication from Miss N. K. bayard de¬ 
scribed the discovery in the Buttermarket, Ipswich, 
of bone implements beneath 0 ft. of soft gravel, and 
ill a depth of 23 ft. from the surface. A hone needle 
with hour-glass perforation, a bone awl, the handle 
of some implement, and an antler tine perforated for 
suspension, were associated with a human tooth and 
fragment of jawbone. The objects were removed 
from the matrix by MisH bayard, personally, in 1899, 
and the circumstances carefully nottxl at the time. 
Tt was submitted that the needle corresponded with 
the broken-eyed noodles found by M. Didon in the 
Abri Blanchard, Dordogne, in an Aurignacian deposit 
and other late palaeolithic cave deposits in France, 
figured by Didon and by Lartet. Mr. »L Reid Moir 
stated that, if actually in »itu in the deposit described, 
the specimens would be of Palaeolithic age. Mr. 
M. C. Burkitt compared the finds with those made 
at the Wookey Hole, which wore of bate Celtic age, 
and doubted their greater antiquity. 

Lieut. K. R. U. Todd exhibited Hint implements 
discovered in the alluvial beds bordering the south 
shore of the Orwell Estuary and submerged at high 
tide. One industry is characterised by long blades 
associated with burins ; one was 137 min. in length, 
while a hundred measured specimens gave an 
average length of 67 mm. Dr. Godwin's analysis 
of the peat on which certain implements of early 
Neolithic forms rested indicated a temperate climate 
of post-glacial, Atlantic type, whereas the similar 
long blade industry found on the' north shore of the 
estuary and described by Mr. •). Reid Moir, had 
been tentatively referred to the Modeleninri by 
Prof. H. BrcuiI, and the measurements of the present 
specimens from the south bank worn very near 
those from the type station „of La Madeleine. 
Mr. M. C. Burkitt and Mr. Graham Clark compared 
the industry associated with the floor in the peat with 
that at Lower Halstow, and emphasised the 
occurrence of burins in Mesolithic times. It has to be 
remarked, however, that there is more than one 
cultural horizon in the Orwell alluvial beds, 
and that it is now regarded as highly probable 
that the long-blade industry comes from floors at 
lower levels than those yielding the flints for which 
Mesolithic associations were claimed in the discussion. 


Experimental Gob Fires 

''HE Safety in Mines Research Board haH issued 
papers Nos. 75 and 76, concerning gob fires, 
written by T. N. Mason and F. V. Tideswell (London : 
H,M. Stationery Office, 1933. Iff. not and fld. net). 
The first of these deals with the possibility of ex¬ 
plosions in sealed-off areas in non-gassy seams, and 
the second with the possibility of the revival of 
heating by in-leakage of air. The experiments were 
carried out in a special building arranged for the 


purpose at the Experimental Station at Buxton. 
This building consists of a central chamber 30 ft. 
square and 9 ft. high to simulate a mine goaf, 
circumscribed by an air-course approximately 6 ft, 
wide by 7 ft. high. The chamber and air-course are 
connected by doors 0 ft. square capable of being 
closed, and in one corner of the air-course there is a 
centrifugal blowing fan. 

The first group of experiments simulated a fire in 
the goaf in a paek situated centrally in the goaf 
chamber ; with an open fire it was found that there 
was no possibility of the formation of an inflammable 
atmosphere ; with an enclosed fire this was found 
to he possible, though no inflammable* atmospheres 
were actually produced under the conditions of the 
experiments. The next set of experiments simulated 
a gob fire developed in a roadside coal pack such as 
would be caused by a partly crushed pillar with a 
waste area behind. The most dangerous condition 
was when the fire was supplied with air from a leakage 
from intake to return, which also partly ventilated 
the wANtc. 

A (bird set of experiments simulator! fires in dirt, 
packs adjoining a waste, the dirt containing as usual 
in practice approximately ten per cent of coal. 
Apparently no explosions occurred, but it is not 
safe to conclude that such conditions would never 
lead to the formation of an inflammable atmosphere. 
Special emphasis is laid on the fact that if an under¬ 
ground fire is to be sealed-off, the sooner and the 
more quickly that operation is carried out the 
better. The maximum danger of the formation of an 
explosive mixture is immediately after the soaling- 
off. 

Paper No. 76 shows that an in-leakage of air 
which causes tho oxygen content to rise to as little 
as 5 per cent (in one cast* 3 per cent only) usually 
results in a marked increase in activity of the heating. 
It was found that when the temperature had fallen 
so low as 75 11 0., a fire may be revived under suitable 
conditions. It is pointed out that although tho 
flame of a safely lamp is extinguished when tho 
oxygen in the air has fallen below 17 per cent, that 
is no guide whatevor in determining whether an 
atmosphere is capable of extinguishing a gob fire or 
not. 


Calendar of Nature Topics 

Second Buchan Cold Spell 

April 11-14.—Of the six ‘cold spells' enmneratod 
by Dr. A. Buchan, the second, April 11-14, receives 
the least support from either fact or folk-lore. There 
appears to be no popular saying associating these 
days with a fall of temperature, and tho average 
daily temperatures at Greenwich from 1841 until 
1930 do not reveal any marked cold period in April. 
An examination of the figures for the individual years 
at Kew Obsorvatory from 1881 until 1923 showed 
that April 11-14 had boon more often above the 
temperature to be expected at this season than below 
it. A different series of years might givo a different 
result, but the inference is clear that Buchan’s second 
cold spell has no real existence in London. 

Spawning of Progs, and a Remarkable Tadpole 

The factors which determine the time of the 
spawning of frogs, the temperature of the air or the 
temperature of the water of the spawning pond or 
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what not, have not been determined (so far as we 
recollect), but the range in time of the incidence of 
spawning suggests that the main factors might be 
readily discovered. In Hampshire, Gilbert White’s 
earliest record of frogs spawning was February 28, 
his latest March 22 ; in Sussex, William Marwick’s 
corresponding dates were February 0 and April 10 ; 
and in Cambridgeshire, Leonard Blomefield found a 
shorter range, March 4 to March 25, the average 
of nine years’ records being March 16. 

Those observations relate to the common frog 
(Rana temporaria ) in England, but in India spawning 
takes place about the same time, and the discovery 
of the oggs of Rana afghana in the Khasi Hills 
towards the end of March 1930, enabled Dr. 8. L. 
Hora to describe the development of the curious 
suctorial disc by which the tadpole adheres to rock 
surfaces in the rapid streams in which it lives (Trans, 
Roy. Soc . Edinburgh , 67, 469 ; 1932). The sucker 
is formed from tho posterior lip of the tadpole, a 
lunato callous band on the under surface of the 
body, and lateral folds of skin which at first include 
the cement organs, although these disappear as tho 
disc becomes functional. Dr. Hora thinks that tho 
origin and development of tho sucker can bo explained 
by a sorios of small and gradual changes induced 
by recognisable factors in the environment, such as 
tho speed of the current in which tho tadpoles found 
themselves. The stages in the development of tho 
disc are not necessarily correlated with the size of 
the specimens, as if the relative swiftness of the 
stream at different points provided the stimulus for 
the development of the disc. 

Fish Cultivation in the Philippines 

During April and extending to June or July occurs 
the spawning season of the most important of tho 
sixteen hundred spocies of fishes recorded from the 
Philippines - the bafigos or milk-fish (Chanos chanos). 
It is by far tho most common fish in the Manila 
market, and that because it is the product of a fish¬ 
pond industry in which a vast amount of capital, 
estimated at 45 million pesos, huH boon expended. 
Somewhat resembling a herring in shapo and colour, 
though far exceeding it in size, this shiny silvery- 
white fish with pale stool-bluish back owes its value 
to a combination of qualities. It grows rapidly and 
may reach a length of three to four and a half foot; 
it is amongst the most prolific of fishes—a 30 in. 
female contained a little more than 3,000,000 eggs, 
a 44 in. specimen 5,700,000 eggs ; it is wholly vege¬ 
tarian and highly palatable ; it is ono of tho few 
marine fishes adaptable to artificial cultivation in 
salt- and brackish-water ponds ; and its fry is easily 
captured in enormous numbers (Adams, Montalban 
and Martin, Philippine J . JSci., Jan. 1932, p. 1). 

The first fish-ponds were tidal and were cut off 
from the sea except for an opening through which 
fry could enter but could not return to the sea. 
That uncertain method of stocking has boon replaced 
in tho moro advanced fish-ponds by deliberate 
collection and transference of fry to specially 
designed ponds. A 10-heotare fish farm should 
accommodate 26,000-30,000 fry, at the rate of 50 
fish to a square metre of pond ; from these about 
16,000-18,000 will reach the fingorling stago, which 
is transferred to growth ponds ; and tho final harvest 
may be reckoned at 9,000-11,000, or 900-1,100 per 
hectare. Although the bafigos reach quite a largo 
size in the ponds, they never become mature, and 
breed only in the open sea. 
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Societies and Academies 

London 

Physical Society, Fob. 3. F. J. W. Whipple : 
Relations between the combination coefficients of 
atmospheric ions. The principal object of tho paper 
is to put forward for consideration a formula, 
7]u — =* 4 t tew lt which indicates that the com¬ 

bination coefficient for small ions and large ions of 
the opposite sign exceeds the coefficient 7) l0 for small 
ions and uncharged nucloi, and further that the 
difference between tho two coefficients depends on 
the mobility of the small ions, Tho experimental 
evidence for tho formula is discussed oh well as 
possible applications. G. P. Thomson, Norman 
Stuart and C. A. Murison : Tho crystalline state 
of thin spluttered films of platinum. Films of platinum 
spluttered in various gases have boen examined by 
tho method of electron diffraction. They often show 
patterns which indicate that the small crystals are 
oriented with one face parallel to the surface of the 
specimen, the crystals being otherwise at random and 
in many cases the * crystals are very small, of the 
order 5 x 10 1 cm. Homo films of platinum dioxide 
showed crystals of tho order 2 x 10 ? cm. E. V. 
Appleton and R. Naismith : Weekly measurements 
of upj»er atmospheric ionisation. The ionisation is 
2 -2 times as intense on a summor noon as on a 
winter noon, and, in general, was slightly less in 
1932 than in 1931. This reduction is duo to the 
approach of sunspot minimum, and, with other 
evidence, suggests that the ionising agency from the 
sun varies by as much as 60 per cent during the 
11-year solar period. Although ultra-violet light is 
accepted as the major ionising agency, thunderstorms 
most probably constitute one of the subsidiary 
causes, as previously suggested by C. T. R. Wilson. 
J. A. Ratcliffe and E. L. 0. White : An automatic 
recording method for wireless investigations of the 
ionosphere. The Breit and Tuve method is employed, 
and both the transmitter and tho time base at the 
receiver are synchronised with the a.o. mains. Some 
specimen records are reproduced and are used to 
illustrate the normal diurnal variation of equivalent 
height. Attention is directed to a common Abnormal’ 
occurrence of increase of ionisation in the lower (E) 
region, during the hours of darkness, without a 
corresponding increase in the upper (F) region, 
due possibly to storm clouds, as suggested by 
C. T. R. Wilson. 

Edinburgh 

Royal Society, March 6. J. B. Simpson : The late- 
glacial re-advance moraines of the Highland border 
west of the River Tay, Following upon the westward 
retreat of tho last general ice-sheet from the central 
valley of Scotland and an incursion of the sea when 
tho land level was at least 90 ft. lower than now, 
considerable re-advances of the ice occurred on at 
least two occasions. The first of these is described in 
detail for the district between Dunblane and Perth. 
From varved clays the period between the retreat 
and the re-advance is estimated at 640 years. This 
re-advance is correlated with the Ra moraines of 
Scandinavia. A later re-advance is marked by 
striking terminal moraines in the Upper Forth Valley 
and Loch Lomond areas. E. B. Bailey i Help from 
America in reading Scottish tectonics. It is now 
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often possible, by adopting American technique, to 
determine on mere inspection whether a particular 
rock is upside down or right way up. This possibility 
exists wherever a rock shows graded bedding, since in 
each individual bed with a contrasted coarse and fine 
margin, the coarse margin is the older. Also wherever 
current bedding involves an erosional contact, the 
eroded rock is the older. Many fruitful applications 
of these two principles during recent years in Scotland 
and Northern Ireland were outlined. Among other 
discoveries it has been revealed that thinning, in the 
Ball&chulish district, has taken place preferentially 
in the normal limbs of large-sealo recumbent folds. 
This opens a now department of tectonics, wherein 
drag is more important than thrust. T. Kerr : The 
pituitary in I^pidosiren and its development. De¬ 
velopment is peculiar in that the external rudiment 
(ectophywis) of the gland originates as in teleosts and 
amphibians in the form of a solid ingrowth, but unlike 
these, later develops a cavity. The cavity persists in 
the adult, dividing the anterior lobe from the inter¬ 
mediate and posterior lobes. The adult organ is unlike 
that of any other class ; its structure and histology 
are considered. 

Paris 

Academy of Sciences, Feb. 20 (C./£., 196, 523-580). 
C. Mationon and M. Si: on : The action of steam on 
heavy petroleum oils and on certain cyclic? hydro¬ 
carbons. Zirconia was used throughout these experi¬ 
ments as catalyst. Details of the results obtained 
with metaxylone, cyclohexane, cyclohexono, gits oil 
and mazout are given. The object of the work was 
to find an economical means of preparing hydrogen. 
A. Bigot : The deformations of the Cambrian grits 
Containing shingle in the neighbourhood of Cherbourg. 
Paul Delens and Jacques Devisme : Certain 
differential forms and associated metrics. N. 
Akonszajn : Tho decompositions of uniform func¬ 
tions. E. Kogbetllantz : Laguorre’s series. L. 
Santon : Home results obtained with u supersonic 
blower. Study of the methods of measuring the 
velocities of air currents higher than the velocity of 
sound. With the hot wire anemometer, as the air 
velocity increases, the power dissipated first increases, 
passes through a maximum, and then decreases. J. 
Lbray : The movement of a viscous liquid filling 
space. Jean Louis Destouchbs : Suporquantifica- 
tion and mechanics in abstract spaces. F. Holweck 
and P. Lejay : Contribution to the compensation 
of the European gravimetric network. J. Delsarte : 
The binary da 1 and the problem of Einstein. Paul 
Le Holland and Pierre Sorin : A new method of 
determining the moduli of elasticity. Mlle. M, 
Quintin : Study of the temperature coefficient of 
the chain: copper, copper sulphate; mercurous 
sulphate, mercury. Data are given for a temperature 
range of 0°-46 *5° C. J. E. Garssbn : The magnetic 
susceptibility of some mixtures of substances of large 
electric moment. The magnetic susceptibility of 
ooetone-nitrobenzene and acetono-parani trani line 
mixtures is not a linear function of the concentration. 
Whilst a chemical combination is not impossible, it 
is pointed out that another explanation is possible. 
Pierre Auger and Gabriel Monod Herzen : The 
emission of neutrons by aluminium under the action 
of the a -particles. Mme. Irdno Curie and F. Joliot 
have recently shown the presence of neutrons in the 
radiation emitted by aluminium under the influence 
of the a-rays, the proof being based on the measure¬ 


ment of the relative absorption in lead and paraffin. 
These results have now been confirmed by Wilson’s 
method. Tho emission of neutrons by aluminium 
is much rarer than that of buryIlium under the same 
conditions, but the general characters are the same. 
H. Mijraour and G. Aunis : The laws of combustion 
of colloidal nitrocellulose powders. Ligor Bey, 
Rkzat Bey and Gabriel Valensi : The titimetric 
determination of the sugars. Systematic study of 
the effects of variations of the working conditions 
in the titration of Bugars with ammoniacal copper 
solutions. A. Travers and Lu : The volumetric 
determination of lead. The leaf] is precipitated by 
sodium hypochlorite as the dioxide and tho latter 
determined iodometrically. Pierre Levy : The 
halogen indices of tho aleurite oils known as China 
wood oils. L. Royer : The difference which exists 
between a mica and a clay with respect to the possible 
orientation of crystals deposited on thorn. Paul 
Gaubert : Tho properties of crystals of phlorizoside 
(phlorizine). Mlle. M. Colani : Artificial ridgos of 
the valves of lamellibranehft (Northern Annam). It 
is concluded that twenty deposits of shells of Placuna 
placenta found in Annam have been caused by 
neolithic man. Mme. Vorms : The anatomical 
characters resulting from the arrest of development 
in galls. S. Mahdiharsan : The different symbionts 
of the cochineal insects producing and not producing 
wax. Pierre Oavaudan : A certain correlation 
between the reversibility of tho phenomena of eyto- 
plastic instability and the spontaneous disappearance 
of the vital colorations of the vacuomo in Aacoidea 
rubesce.ns. Kaoul Lecoq : The r61e of B avitaminosis 
and of tho food equilibrium in the utilisation of 
lactose by tho rut. Raoul P. May : Tho modifica¬ 
tions observed in tho spinal cord in the cose of 
grafting or ablation of a rudimentary posterior paw 
in the embryo of Disc-oglosaus pictna. Maurice 
Lkcamp : Tho induction of limbs and region of 
regeneration in Alytes obste tricans. Paul Wintuk- 
bert : The existence, in tho blostula of amphibians, 
of a centre of mitogenetic induction, regulating 
development. Etienne Wolff : A new direct 
teratogenic method allowing the production of 
monsters by means of electrolytic lesions. L. 
Lemaite and E. Kahane : Silica in the organism 
and tho siliceous particles of tho blood. It is probable 
that a part, at least, of the silica in the blood is of 
respiratory origin and that it is composod of siliceous 
dust resisting attack. G. Delaware : The generators 
of the primary helix of the body of the polyspiral 
spirochetes. 

Sydney 

Royal Society of New South Wales, Nov. 2. Alma G. 
Culey : Notes on tho mineralogy of the Narrabeen 
series of New South Wales. The percentage of heavy 
minerals in the Narrabeen sediments is generally low. 
Zircon, rutile, tourmaline and picotite are constant 
constituents, while magnetite and ilmenite are 
commonly present. Garnet, apatite, monazite, spinel 
and hypersthene are peculiar to tho northern sedi¬ 
ments. Galena occurs in sandstones from Mount 
Victoria. Authigenic minerals rooognised are : 
anatase in perfect crystals, aocompanied somotimes 
by brookite, leucoxene and some secondary rutile, 
idiomorphio barytes, chalcopyrites and pyrites. 
Spherulites of calcite and ’ siderito are present in 
several specimens. A sandstone from Bull! Pass has 
I perfect quartz crystals developed in capillary 
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cavities, and also imperfect quartz crystals resulting 
from the enlargement of quartz grains. A 
mineralogical relationship between tho Narrabeen 
series and Kamdaroi system is suspected. b\ P. 
Dwyeh and D. V. Mtcllor : A note on tho occurrence 
of p-cristobalitt) in Australian opals. Powder photo¬ 
graphs have shown the existence of p (high) criNtoba- 
lito in Australian opals of both the precious and 
common varieties. In only threo cases, precious opal 
(Tintenbar ), wood opal and altered diatomacoous 
earth, does the complete pattern of p-oristobalite 
appear. In all others a single brood band in tho 
position of the most intense line of the p-oristobalite 
pattern appears. In these specimens tho crystallites 
are extremely .small. Hcarcely any change in the 
diffraction pattern a])pears when the latter class of 
opal is heated at approximately 1,000° C. for several 
hours. When heated in the presence of potassium | 
chloride, the crystals appear to grow, since after this 
treatment the brood band disappears and gives way 
to tho sharp line pattern of p-cristobalite. M. B. 
Welch : Moisture content of wood. It is essential, in 
order to avoid gaping joints and cracks, that wood 
should be thoroughly season**! before use, and the 
only true indication of this condition is obtained by 
determination of the moisture content of tho wood. 
Wood is continually in a state of swelling and 
shrinkage due to absorption or loss of moisture from 
the atmosphere, but only within small limits. The 
result of a large number of tests indicates that for 
Sydney an average moisture content of 13*5-14 
per cent denotes properly seasoned timber. V. A, 
Bailey. The quantitative theory of interaction be¬ 
tween different species of animals. A mathematical 
theory of animal populations, arising out of the 
biological analysis of Dr. A. J. Nicholson, is described 
in outline. The fundamental equations of the theory 
are stated and certain of their consequences, bio¬ 
logically interesting, are mentioned. The variations 
of the animal densities near the steady state in a 
special non-continuous case are determined and 
shown to be represented by functions of the form 
Ac 1 nin (X/ -j B), where A and B arc constants 
dependent on the initial densities, and c and X are 
simple functions of the host-species’ power of 
increase F, with r > l 


Forthcoming Events 

Saturday, April 8 

Gilueht White Fellowship, at 2.30 -(Annual General | 
Meeting in the Hall of the Art-Worker's Guild. 0, j 
Oueon Square, W.C.l).—At 3, Sir John RimieU : j 
“Modern Trends in Agricultural Science”. I 

Monday, April 10 

Kov al Geographical Society, at 5. -Discussion on 
“Tho Use of the New Grid on Ordnance Survey Maps”, 
to be opened by Brigadier H. L. Winterbotham. 

Institution ok Electrical Engineers, at 6 (Joint '< 
Meeting with the Institute of Transport).—-C. J. 
Spencer : “Electric Trolley Omni buses”. 

Wednesday, April 12 

Society ok Glass Technology, at 2—(in the Mappin 
Hall, The University, Sheffield).—Annual General 
Meeting. 


Official Publications Received 
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Aimak of the Solar Physics Observatory, Cambridge. Vol. 3, 
Part 2 : Mlcrophntonwtry of the Solar Spectrum from 4<)40 to 43BOA. 
By l>r. K. V, b. It. Woolley. Pp. v+79-118. (Cambridge: At the 
University Press.) 7*. (id. net. 

Report of the Marlborough College Natural History Society for the 
Year ending Christman. 1932. (No. HI.) Pp. 72 | 7 plates. (Marl¬ 
borough.) To Members, 3#.; to Non-Memhers, 6*. 

Researches published from the Wards and Laboratories of the 
London Hospital during 1932. 29 papers. (London: H. K. Lewis 

and Co., Ltd.) 7*. 6 d. net. 

City and County of Bristol: Bristol Museum and Art Gallery. 
Report of the Museum and Art Gallery Committee for the Period 
October 1st, 1931, to December 31st, 1932. Pp, 28 -( 4 plates, (Bristol.) 
2rf. 

Proceeding* of the Edinburgh Mathematical Society. SerieH 2, 
Vol. 3, Part- 3, February. Edited by Prof. H. W. Turnbull and I)r, 
E. T. CopRori. Pp. If*!- 230. (London: (L Belt and Son, Ltd.) 

National Joint Industrial Council for the Flour Milling industry*. 
Technical Education Series, Pauipblet No. 9 : The Wheats of Com¬ 
merce. 1 : General Considerations. By Dr. K. A. Fisher and J>r. 
C. R. Jones. Pp. 51. 1 9/. net, Technical Education Series, Pamphlet 
No. 10: The Wheats of Commerce. 2: Commercial Wheat ('lasses. 
By Dr, E. A, Fisher and l)r. <\ R, Jones. Pp. Hi j r>3 104. (id. net. 
(London.) 

Biological Reviews and Biological Proceedings of the Cumhrfdgr 
Philosophical Society. Edited by H. Munro Fox. Vnl. H, No. 2. 
April. Pp. 107-240. (London: Cambridge University Press.) 12«. ttd. 
net.. 

OTHER cohntrikk 

Proceedings of the Imperial Academy. Vol. 0. No. I, January. 
Pp. ii I 30. (Tokyo.) 

Japanese Journal of Physics. Transactions and Abstract*. Vol. 8, 
No. 2, February 10, Pp. Iv | 57-108 + 21-52. (Tokyo: National 
Research Council of .1 upun.) 

Journal of Brlenci* of tije Hiroshima University. Series A (Mathe- 
jnatics, Physics, Chemistry), Vol. 3, No, ], December. Pp. 130. 
(Tokyo : Mani7.cn Co., Ltd.) 

The Tfthoku Mathematical Jounml. Vol. 30, Part 2, January. 
Pp. 11 + 189-397. (Sendai: TAhoku Imperial University.) 

University Observatory, Oslo. Publication No. 5 : On the Theory 
of tho Chromosphere and the Corona. By Hvein Bouse land. Pp. 37. 
(Oslo : A. W. Broggers Bnktrykkeri A. 8.) 

Publications of the Observatory of the University of Michigan, Vol. 
5, No. 4 : The Elements and Ephomoris of Comet, Dodwell-Forbes 
(1.032n.) By Allan D. Maxwell, Pp, 89-42. (Alin Arbor, Mich.). 

State of Connecticut. Public Document No. 24 : Filly-fifth Report 
of the Connecticut Agricultural Experiment Htatlon, New Haven, for 
the Year 1931. Pp. xll + 850 + 74. (New Haven, Conn,). 

Geological Burvoy of Uganda. Memoir No. 3 : The Vnl ran le Area 
of Bufurabtra. Part 1 : The Geology of the Volcanic Area of Bufum- 
bira, South-West Uganda ; with Notes on the Petrology and Economic 
Geology. By A. D. Combe and W. C. Simmons. Pp. xi + 150+12 
plates. (Entebbe: Government Printer.) U>«, 

Forest Bulletin No. 80 : List of Trees and Shrubs for the Kashmir 
and Jammu Forest Circles, Jammu and Kashmir State, By W. j. 
Lambert. Pp. v + 40. (Calcutta: Government of India Central 
Publication Branch.) 12 annas ; 1*. 3d. 

The Science Reports of the Tdhoku Imperial University, Sendai, 
Japan. Fourth Berios (Biology), Vol. 8, No. 1, February. Pp. 74 + 4 
platen, (Tokyo and Sendai : Maruxcn Co., Ltd.) 

Moddeielaer om Groniand udgivno af Kommitwkmen for Vldens- 
kabeltgo Undenwjgelser t Uronland. Band 79, Nr. 4: The Godthaab 
Expedition 1928—Alcyonaria, Antipatharia and Madreporaria. By 
P, L. Kramp. Pp. 20. (Kobenhavn ; C. A. ReitxcJs Foma.) 1,00 k r. 

Report of the Aeronautical Research Institute, TAkyO Imperial 
University. No. 92 : On the TramtnDstbillty of Visible Light through 
u Cloud of Particles. By DaUo Nukiyatna and AtauBi Kohavasi. 
Pp. 307 338. 35 sen. No. 93: HOhutumon no OnkyAgakuteklno 

S.'isltu nl tulte (On the Acoustical Properties of Parabolic Reflector*), 
Fart 2. By K6zl SatA and Masaakt Sasao. Pp. 339-855. 2ft sen. 
TAkyA : Kowtkal Publishing House.) 

Scientific Papers of the institute of Physical and Chemical Research. 
No. 409 : Vitamin C in Japanese Green Tea. By Manataro Miura 
and Michlyo Tsujlniura. Pp. 129-144. 20 sen. No. 410: On the 

Antiscorbutic Factor in Commercially Sterilized Milk and Japanese 
Green Tea—An Experiment upon Monkey. By Masataro Miura and 
Nagayo Okabo. Pp. 145-1 fil. 25 sen. Nos. 411-413: On the Minor 
Constituents of Thermoluminescent ('alette, by Shin Hata ; The 
Absorption Spectra of Naturally Coloured Fluorites, by Jun Yoshi- 
mura; Rcactivattou of the Blood Forming Action of Uvor by Con¬ 
stituents of Gastric Mucosa, by Futuito lnukai and Waro Nakaliara. 
Pp, 153-188. 40 wen. (Tokyo: Iwanaml Bhoten). 

Canada ; Department of Minns: Mines Branch. Anhydrite in 
Canada: Occurrence, Properties and Utilisation. By L. Heber Cole 
and ft. A. Rogers, (No. 752.) Pp. v+89 + 5 plates. (Ottawa: V. A. 
Acland.) 20 cents. 


Catalogues 

Microscopical Preparations ; Zoological and Botanical Material. 
(Catalogue A, eighth edition.) Pp. 112. (Manchester : Flatters and 
Garnett, Ltd.) „ „ 

Colorimetry and Nephdometry. (Section E33.) Pp. 15. Moll 
Thermopiles and Vacuum Thermocouples. (Thermo 33.) Pp, 4. 
(Delft: P. J. Kipp and Zoncn.) 

Books on Various Subjects in New Condition at much Reduced 
Prices. (No. 455.) Pp. 24. Catalogue of a Portion of the Library of 
the late G. Lowes Dickinson. (No. 456.) Pp. 24. (Cambridge: Bowes 
and Bowes.) 
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History as Science 

I T is given to few Commissions to earn such 
widespread approbation of their report as has 
been deservedly afforded to that of the Lytton 
Commission on the Manchurian dispute. Even 
the authoritative tributes to its fairness and 
impartiality from all over the world did not, 
however, avail to prevent a charge of bias being 
brought against it in the House of Commons. 
That such a charge could have been made is 
evidence of the lack of historical perspective 
which characterises so much of our political life 
to-day and so often obstructs progress towards a 
new international order, and above all persists in 
regarding as a moral issue what is now only a 
question of practical policy. 

If this absence of historical perspective has 
made politicians so inept at interpreting the facts 
of a political situation to-day, so blind to funda¬ 
mental realities, it has had no leas serious conse¬ 
quences among the advocates of technocracy who 
have been eloquent of late. A grasp of the funda¬ 
mental fact that the advent of power production 
has revolutionised the whole position of man in 
relation to production, and shaken his economic 
and social structure to its foundations, has not 
prevented many of its exponents from largely 
ignoring human values and human factors in the 
technical control of production and distribution 
which they develop. Science is only one of the 
factors concerned, the scientific method only one 
of those employed by man in his slow advance; 
and history affords no justification for the neglect 
of other methods, or for the assumption that 
mechanical science by itself can solve all the 
problems with which man is confronted. The 
same mistake is made to-day as was made by 
Bacon, who thought that the “sovereignty of man 
lay hid in knowledge” and that scientific discovery 
would ensure the fortune of the human race. Three 
centuries have barely yet taught us how false 
and dangerous is the assumption that the know¬ 
ledge of how to use knowledge goes hand in hand 
with the growth of knowledge. 

There is, in fact, something strangely similar 
in the attitude of those politicians who desperately 
strive to revert to eighteenth century ways, and 
ignore the immense change which has come over 
* mankind in the last century, and in that of those 
who see in science a sole and sufficient guide and 
imagine that all man's activities can be planned 
on scientific lines. Each alike lacks the sense of 
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realities and of values whioh the study of history 
is so well able to impart, and it might be fair to 
place the responsibility of some at least of our 
difficulties on the neglect of history by our poli¬ 
ticians and men of science alike, and on their con¬ 
sequent failure to interpret aright the course of 
present-day events. 

At a time when the importance of studying the 
human factor is being more and more realised, 
when men are turning against an eoonomic system 
in which increased productive powers only lead 
to more widespread unemployment and want, the 
qualities of imagination and sympathy which are 
essential to the understanding of history are in 
great demand in the affairs of society or State. 
The very demand and provocation of the humaner 
qualities which history makes, renders it an 
invaluable counterpart to the physical or mechan¬ 
ical sciences. Prof. Pollard is surely right when 
he urges that history is the highest form of science 
because its Subject matter is the highest form of 
Nature, and that it is not commonly regarded as a 
science because it is too complex and too human for 
summary treatment by axioms, rules and formulae. 

If, however, history is not an exact science, it 
has much in common with the exact sciences. 
Dr. Tennant, for example, in the ‘‘Philosophy of 
the Sciences”, claims first place for history in 
systematic order of departments of science, and 
asserts that it gives a far more adequate mirroring 
of reality than the abstract schemes of the higher 
sciences. Its collection of data demands qualities 
akin to those required of every searcher after 
truth whatever his field of inquiry. It is in the 
critical interpretation of the data acquired that 
history calls for qualities which are so admirably 
fitted to redress the balance, and in the human¬ 
isation of methods of controversy history may 
render its greatest service. Only by its guidance 
can we understand the causes of the religious, 
moral, political, social and economio environment 
in which we live. Knowledge of public action in 
the past provides the best means of understanding 
public action in the present and the surest guide 
for the exercise of political power. The study of 
history provides one way of joining to the mass 
of human knowledge the wisdom which alone can 
sort out the issues and permit beneficial action. 
Moreover, history, being both a soienoe and an art, 
requiring a scientific analysis of materials and an 
artistic synthesis of results, calls for just that 
balance of scientific and impartial judgment, and 
imagination and sympathy in interpretation, 
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which are at the root of wise administration and 
constructive policy. 

History, though more complex, is not in foot 
less capable of scientific treatment than physios 
or chemistry, and, apart from providing a back¬ 
ground against which alone political issues can be 
understood or viewed in a true perspective, its 
study encourages the scientific spirit in whioh 
alone political issues can be profitably examined. 
It is for this more ©specially that General Smuts 
has made such eloquent pleas. Prof. Pollard again 
has pointed out, for example, that a course on 
the history of London would be the first intro¬ 
duction to the scientific investigation of its present- 
day problems of local government, the vastest 
problems of the kind with which the human 
intellect has ever been called upon to deal. 

This spirit we search for in vain, for example, 
in the recent debate on the arms embargo. We 
see no signs of any policy beyond that calculated 
to serve the narrowest exigencies of the moment— 
no regard to the question of world order and 
international action, no facing of the problems 
which must be faced once at least if a community 
of nations is to demonstrate its determination not 
to allow the old methods of irrational force to be 
introduced, no hint of the impartial and scientific 
survey of the facts of the particular situation 
carried out by the Lytton Commission and before 
that by the Institute of Pacific Relations. The 
expediency which dominated the debate has no 
room for realism, for the fearless facing of faots, 
for the scientific inquiry and deliberate oo-operation 
which alone stand between us and world disaster. 

Leaving aside the fact that a study of the 
history of science itself often suggests exceedingly 
fruitful lines of research, it should be clear that 
science and history have a joint contribution to 
make to our national and international needs 
which we neglect at our peril, and whioh it is the 
duty of the scientific worker as of the scholar of 
history to emphasise with instant eloquence. 
Bacon’s vision of man “that will lire and be & 
citizen of the world” in “De Augmentis Scien- 
tiarum” holds out our only hope of survival, and 
it were idle for soienoe apart from history to seek 
to enforce the lesson. 

Granted the wide fields such as politics, human 
biology, sociology, economics and psychology, 
into which the application of scientific methods is 
long overdue, Buoh methods done will not bring 
us the solution we desire* Even when such fields 
of knowledge have been jriaoed cm a scientific 
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basis, there will remain the problem of human 
nature, and the study of human affairs by the 
application of physical formulae alone is more 
likely to lead to mental confusion than to order. 
Scientific methods assist us to ascertain and 
assemble our facts, to clear our minds from passion 
and prejudice, but they oan lead us to little of the 
rudiments of justice, ethics, logic or literature, 
though it must not be forgotten that the scientific 
attitude of mind may even yet prove to be a much 
more humanising element than might at first be 
expected when we think of it in terms of a struggle 
with the forces of Nature. 

In the perspective and sense of values, the 
appraisement of human factors which the study 
of history engenders, we are able to assess 
correctly the position and responsibility of science. 
From this point of view we realise that the failure 
of the scientific worker to accept responsibility 
for the oonsequences of his discoveries inevitably 
means that he must accept the repression or 
suppression of certain aspects of scientific truth 
if the human race is to survive. If his citizenship 
is subordinated to his science, and the growth of 
an international civic sense does not keep pace 
with the advance of knowledge, society must 
itself take measures to prevent the perversion of 
science to destructive purposes. Knowledge may 
require insulation and control in the same way 
that electrio power is safeguarded and its use 
restricted to those who can use it aright. 

We come back, therefore, to the problem of 
relating knowledge and power in the service 
of the community. If acceptance of civic respon¬ 
sibility by the man of science is a fundamental 
condition before the scientific expert can play the 
part in human government indicated, for example, 
in certain phases of the work of the technical 
committees of the League of Nations, universal 
suffrage cannot be tempered with science by 
the efforts of the scientific worker alone. The 
scientific expert will only take his rightful place 
in national and international government as the 
study of history leads both administrators and the 
electorate to appreciate the significance of ourrent 
events and tendencies. 

This is a problem of education—of imparting 
not merely knowledge but also understanding, in 
ensuring that responsibility goes hand in hand 
with power. It is in this sphere—the teaching 
of philosophy by means of examples, in supplying 
the needed touch of human nature, that the study 
df history 1 b of supreme importance in the study 


of scientific politics. Imagination and insight 
are here as essential as in the equipment of the 
man of science. History, as Prof. Pollard has said, 
is a matter of sense as of scienoe, of feeling as well 
as of fact, and it is because history is not felt that 
citizenship is feeble. We cannot understand why 
men acted unless we know how they felt; and in 
discovering where men failed in sympathy and 
understanding because they did not understand 
what others felt, and thus knew not what they 
themselves were doing, we came to the realities 
of history upon which good citizenship and a new 
world order are based. History, being both an art 
and a science, offers us the opportunity of har¬ 
monising the discovery and use of new knowledge 
in ways which permit the free expansion of the 
human spirit and the continuous amelioration of 
the lot of mankind. The scientific teaching of 
history, as well as the teaching of science as part 
of ordinary culture, are indispensable elements in 
that training and discipline through which alone 
man can acquire the self-command and the wisdom 
by which to regain control over events. 

Chinese Medicine 

History of Chinese Medicine : being a Chronicle of 
Medical Happenings in China from Ancient 
Times to the Present Period. By Dr. K. Chimin 
Wong and Dr. Wu Lien-Teh. Pp. xviii +706 +55 
plates. (Tientsin : The Tientsin Press, Ltd., 
1932.) G. dollars 7.50 ; 30#. net. 

0 most people in Great Britain the whole 
story of Chinese medicine is contained in a 
legend and an anecdote. The legend is to the 
effect that, in China, a doctor is only paid for 
keeping his patients well, and never for attending 
and curing them when ill—a reflection, probably, 
on the old saying from the Chinese classics that 
“The sage does not treat those who are ill, but 
those who are well”. The anecdote is the well- 
known story of the sick man who went out to 
seek a Chinese doctor with the fewest lanterns 
outside his door, it being alleged that one such 
lantern must be hung up for every patient who had 
died at the doctor’s hands, and that, having at 
length discovered a physician with but one lantern 
to his discredit, he found to his chagrin that the 
doctor had previously attended but one patient. 

These stories, apocryphal though they are, give 
a delightful hint as to the possible relationship 
between doctor and patient in the Far East, but 
they scarcely claim to tell the whole story of 
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Chinese medicine, and in the bulky and well- 
documented volume before us, Dr. K. C. Wong 
and Dr. Wu Lien-Teh (the latter, a Cambridge 
graduate) have endeavoured to present a con¬ 
nected history of medical science in China from 
the earliest times to the present day. To some 
extent the book is a misnomer, as it is far more 
truly a "Chronicle of Medical Happenings in 
China”, as its sub-title suggests, than a history 
of Chinese medicine, nearly five-sixths of its pages 
being devoted to the progress of Western medicine 
in China since its introduction by missionaries and 
others at the beginning of last century. For this 
reason it is the earlier chapters of the book which 
will be read with the greatest interest, containing 
as they do the foundation principles upon which 
the system of ancient Chinese medicine was built. 

In that system, accurate scientific investigation, 
as we understand it in the West, took little or 
no part, for it is a strange fact that although 
China has from the earliest days revered all forms 
of scholarship and has made noteworthy con¬ 
tributions in the realms of art, and literature, 
and political economy, she entirely missed the 
stream of human progress in the matter of applied 
science. Instead of accurate knowledge based 
upon experiment and research, we find strange 
philosophical concepts, superstitious beliefs, and 
magical practices mixed up with shrewd observa¬ 
tions and records of the symptoms and progress 
of the more common ailments, and an extensive 
knowledge of herbalistic lore. 

Ancient Chinese philosophy proceeded from a 
belief in the existence of two opposing forces, the 
yang and the yin (positive and negative, aotive 
and passive, hot and cold, etc.), and all functions 
of the body, and even the main anatomical organs, 
were classified under these two categories. At 
the same time, it was considered that there were 
five primary elements in Nature (metal, wood, 
water, fire, and earth), upon the harmonising of 
which peace and equilibrium depended; and 
disease was therefore regarded as a disturbance 
of this balance owing to the excessive activity 
of one or other of these primordial substances. 
The diagnosis of any complaint thus became a 
matter of deciding in the first place whether it 
was a yang or a yin disease, and, further, which 
of the elements web out of proportion to the 
remainder. Treatment was similarly directed to 
a restoration of this disharmony, and just as yang 
(or hot) diseases could only be cured by yang 
drugs* bo also physical disturbances due to the 


! action of one of the five elements could only be 
successfully remedied by medicaments of that 
group. 

During the Han dynasty (206 B.o. to a.d. 220) 
Chinese medicine made marked progress, And a 
number of medical treatises were then written 
which are quoted to this day by old Chinese 
doctors. These works included essays and discuss¬ 
ions upon various diseases, elaborate studies of the 
pulse (regarding the character and varieties of 
which innumerable Chinese volumes were to 
appear in later dynasties), and the first attempt 
to produce a materia medica. The study of 
medicine continued to develop during the next 
few centuries, and though the old Chinese doctors 
were sadly handicapped by their ignorance of 
anatomy and physiology, many of them gained 
an accurate, if empirical, knowledge of important 
medical facts. The famous Pen Ts’ao Kang-Mu 
(the monumental Chinese treatise on pharmacology 
published in the sixteenth century and comprising 
no less than fifty-two volumes) not only refers to 
the usage of such well-known drugs as sulphur, 
mercury, and rhubarb, but also mentions remedies 
like kaolin, chaulmoogra oil, and ephedrine, the 
value of which have only recently been studied 
by Western pharmacologists. The treatment of 
such diseases as cholera, leprosy, and syphilis, and 
the value of inoculation against smallpox were also 
well understood, and an occasional genius like 
the renowned Hwa-To even appears to have 
anticipated the discovery of anaesthetics and 
antiseptic surgery. 

Such discoveries wore but fitful, and were 
soon buried in accretions of quackery and super¬ 
stition, and as the barriers that at one time 
guarded the right to practise medicine gradually 
disappeared, the prestige of the physician rapidly 
fell into disrepute and the Chinese doctor became 
nothing but a pedlar of useless and even ridiculous 
concoctions. 

It was the arrival of Western physicians, and 
in particular the very valuable work carried out 
through the last century by a succession of devoted 
medical missionaries, which restored medicine 
to its rightful place in China, and the greater part 
of the volume under review consists of a detailed 
account of the work accomplished by these men 
and women in overcoming native prejudice and 
establishing hospitals and even medical schools in 
China. With the rapid changes that have taken 
place during the last thirty years, the Chinese 
educational authorities and other agencies are now 
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taking the lead in this matter, whilst a note* 
worthy contribution has been made by the 
Rockefeller Foundation in the erection at Peiping 
of one of the best-equipped medical schools to be 
found in the Far East. 


Biology and Philosophy 

(1) The Inequality of Man: and other Essays. 
By J. B. 8. Haldane. Pp. ix+295. (London : 
Chatto and Windus, 1932.) 7 8. Gd. net. 

(2) Leben und Erkennen: Vorarbeiten zu einer 
biologischen Philosophic. Von Prof. Gustav 
Wolff. Pp, 442. (Munohen : Ernest Reinhardt, 
1933.) 11.60 gold marks. 

(1) pROF. J. B. S. HALDANE’S book is, as 
A he says, a mixed bag. It consists of a 
number of essays, mostly short: and one piece 
of fiction (a thriller of correct pedigree, by John 
Buchan out of H. G. Wells). Some of the essays 
are no more than good popular journalism, some 
are more substantial, but all are worth reading. 
There is a certain unity of purpose running through 
them, making the book philosophical in the wide 
sense. This purpose is to consider the way in 
which scientific knowledge, or lack of it, affects 
human life and society. Civilisation cannot stand 
still but must either develop or decay. Which 
course it takes depends upon whether we use 
scientific knowledge to cut our own throats or to 
reorganise society. Many of the subjects dealt 
with by Prof. Haldane are of acute interest. 

Among the more aoademic topics, are oritioisms 
of some of the views of Russell, Eddington and 
Jeans. The ordinary biologist, or any ordinary 
person, is afraid to dispute anything a mathe¬ 
matician says in case he gets snubbed for talking 
about mysteries beyond his comprehension. Prof. 
Haldane is free of such inhibitions and is therefore 
a valuable critio. There iqrjust one point, how¬ 
ever, where the reviewer would question the value 
of the criticism, Jeans argues that as the whole 
material universe is 'running down’, it must have 
been Wound up at some finite past time and must 
cease to run down at some finite future time. 
Haldane replies (pp. 165-170) that time is infinite 
and that the total number of different kinds of 
events is finite, though large, since the whole 
volume occupied by matter is finite and the 
numbers of protons, electrons and photons are ^ 
finite. Therefore every possible combination of 
events, however improbable, must occur over and 
over again* It is a good debating point, but both 


arguments rest on the assumption that the 
universe possosses a determinate time axis along 
which we can extrapolate as far as we like. They 
assume that the four dimensional figure is like a 
cylinder with time parallel to its axis ; whereas 
on expanding universe must be more like a cone. 
The apex, if it is an apex, is in the past, but there 
is nothing to show how to extrapolate our time 
axis beyond the brief period about which we have 
positive information. 

(2) Prof. Haldane’s book provides easy reading 
for a few hours, Prof. G. Wolff’s heavy reading 
for many hours (and no index). Perhaps it is only 
insular prejudice, but the reviewer doubts if those 
many hours will be as well spent as those few. 
Prof. Wolff propounds and develops a ‘vitalistio’ 
philosophy. The issue between ‘vitalism’ and 
‘mechanism 1 is by now scarcely a live one. A 
man cannot be a one hundred per cent meohanist 
because he has to exclude his own mind from the 
mechanistic scheme ; nor can he be a one hundred 
per oent vitalist unless he is a solipsist because 
he must allow some validity to the mechanistic 
scheme. The controversy really turns upon the 
minor question of where to draw the line, or else 
of whether there would be a line to draw unless 
the problem was misstated. Fortunately Prof. 
Wolff leaves no doubt as to whore he draws the 
line, for he states his position at the very 
beginning. He considers that the living and the 
lifeless differ absolutely, and the difference is that 
living organisms are purposive or teleological 
while lifeless things are not (p. 19). The author 
does not appear to put forward any evidence for 
maintaining this radical division. Indeed the 
evidence all points the other way. The differences 
between a stone and a dog are obvious enough, 
but in the series, bacterium, filterable virus, 
bacteriophage, enzyme, inorganic oatalyst, the 
difference between living and lifeless is hard to 
define. Moreover we must believe, if we believe 
anything, that at some time in the earth’s history 
life developed out of something that was not living 
(of. Haldane’s essay “The Origin of Life”). 

Finally, if there is such a science as physiology, 
which many have doubted, a considerable part of 
that science consists in investigating by the 
methods of physics how it is that organisms and 
their parts carry out purposive processes. The 
physiology of the eye is an account of how it 
fulfils the function of sight, of how a certain 
pattern of structures and processes produces 
normal or efficient sight and how certain devia- 
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tions from the pattern render the eye less effective 
for its purpose. The question of purpose is there 
throughout, but the methods are the orthodox 
methods of physics. It is true that the physio¬ 
logist, like the engineer, makes use of terms and 
concepts that have no place in the classical theory 
of physics, as laid down by Descartes and Newton ; 
but it is permissible to conclude that the classical 
theory can be revised and expanded, and not necess¬ 
arily that physiology is no part of physical science. 

Of course, if the natural world was split by a 
radical dualism such as Prof. Wolff assumes, then 
science would be impotent in its own domain and 
the philosopher might well disregard its efforts and 
construct a purely idealistic philosophy on sub¬ 
jective lines. This, in effect, seems to be what he 
does. In any event, the case for a purely idealistic 
method in philosophy is an arguable one, though 
the arguments do not convince everybody ; but 
it is very doubtful whether the case is improved 
by pretending that what are really subjective 
conoepts have been derived from biology. 

A. D. R. 

Early County Maps of England 

Reproductions of Early Engraved Maps . 2 .* Eng¬ 
lish County Maps in the Collection of the Royal 
Geographical Society . With Introduction and 
Notes by Edward Heawood. Pp. ii +,14+ Atlas 
of 21 Sheets. (London : Royal Geographical 
Sooiety, 1932.) 

HIS group of twenty-one reproductions, in 
black and white, of maps of England will be 
of great value to all interested in the history of 
cartography. The original maps were all printed 
from engraved copper plates ; some of them were 
originallyover-painted by hand in colours, but these 
admirable reproductions are necessarily made 
from unpainted copies. The twenty-one plates 
comprise one general map of England and Ireland, 
by an unknown author, dated 1594 ; nineteen 
oounty maps strictly so called ; and one sheet of 
playing-cards, illustrated by miniature oounty 
maps. The county maps proper vary in date from 
Saxton’s “Southamtonia” of 1575 to John Speed's 
version of Norden’s map of Sussex, dated 1010 ; so 
that it may be said that the Royal Geographical 
Society has reproduced a selected group of the 
earlier county maps, and has not, in the present 
publication, reproduced any of the later and more 
detailed maps on larger scales, such as Roque’s 
Surrey or Taylor’s Hampshire. 

An excellent feature of the present publication 


is that we are able to compare the work of different 
cartographers. Here we are given Saxton’s 
Hampshire, which can be compared with Norden’s 
map of the same county, on the same scale, of 
about twenty years later. Norden’s map is more 
detailed but is not so pleasant or easy to read. 
We have also in this collection two versions of 
Surrey, Cheshire and Hertfordshire, and three of 
Sussex. One might construct a mathematical 
mean of some of these maps which would pre¬ 
sumably be more reliable than any one of them. 

The county maps reproduced include five by 
Christopher Saxton, the father of modern English 
mapping ; three by John Norden, whoso work is 
original and independent. Then we have Philip 
Symonson’s map of Eastern Kent, published in 
1596 ; and a series of seven maps, out of a known 
total of twelve, belonging to “a homogeneous 
series”, of unknown authorship, dating from the 
early years of the seventeenth oentury, based 
generally on Saxton or Norden, with variations; 
then two maps prepared for Camden ; two pub¬ 
lished by John Speed, copied in the case of Sussex 
from Norden, and in the case of Cheshire from 
Saxton, with some alterations. It is a rich carto¬ 
graphical feast. 

The collection is accompanied by an introduction 
and detailed notes by Mr. Edward Heawood. There 
is much to be learnt from the remarks of this high 
authority, and many curious facts are brought out, 
with reference, for example, to the manuscript 
maps of William Smith, “Rouge Dragon” ; or to 
the work of Symonson of Rochester ; or to Nor¬ 
den’s maps of nine counties, which were original 
productions and not copies from Saxton. Mr. 
Heawood tells us that the “anonymous” series, is, 
as regards the engraving, of the Dutch-Flemish 
school; and, as regards the material, is influenced 
by both Norden and Smith. He also remarks that 
although John Speed^did not always acknowledge 
his almost complete indebtedness to Saxton or 
Norden, “in any case Speed did good work in 
assembling material otherwise scattered”, and 
points out that Norden himself valued Speed’s 
editorial work. 

A small correction is required on p. 9, where 
Saxton’s “Southamtonia” is described as not 
dated ; actually the date 1575 will be found under 
the coat of arms in the south-east comer. 

Geographers owe a debt to the Royal Geograph¬ 
ical Society for having thus rendered accessible fac¬ 
simile oopies of these important early county maps, 
some of which are of great rarity and some unique. 
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Short Reviews 

Modem Methods in Quantitative Chemical Analysis . his classic work on the explanation of geological 

By Dr. A. D. Mitchell and Dr. A. M. Ward. phenomena by the study of changes now taking 

Pp. xi +178. (London, New York and Toronto : place on the earth’s surface, which was a precursor 

Longmans, Green and Co., Ltd., 1932.) 0 s. of Lyell’s “Principles of Geology”. 

In this book the authors have, as they clearly ^ n( ; w volume now before us, Prof. B. von 

explain in their preface, deliberately selected from hreyberg gives an excellent accoimt of these and 

the large number of new methods available in other achievements of geologists in Thuringia up 

analytical chemistry, in order to provide, in a con- year 1843. It includes a table showing the 

veniently limited space, details of one really sound successive advances in knowledge of the strati- 

analytical procedure for each of the substances graphy of the country, and is illustrated by 

discussed. They state the principles on which several beautiful portraits, of which that of von 

they have made their selections : that methods Hoff will particularly interest English readers, 

involving the use of the sintered glass crucible are 

preferable to those necessarily confined to “Gooch” : * History of the Phlogiston Theory . By Dr. J, H, 
that the methods should be as little empirical as White. Pp. 192. (London : Edward Arnold 

possible : that they should have a definite bear* anc * ^o., 1^2.) Ga. net. 

ing on analytical practice : and that they should This little book, originally a thesis for the Ph.D. 

not involve the use of inaccessible reagents. degree of the University of London, is written, 

After a description of “Some Methods of according to the author, to dispel the mists which 

Wide Application”—methods involving the form- are gathering around our conception of the 

ation of positive halogen ions, the use of adsorp- phlogiston theory : indeed, definite misstatements 

tion indicators and oxidation-reduction indicators, with regard to it arc becoming increasingly 

oxidation with eerie sulphate, the uses of organic common. In any event, it is useful to have in one 

complexes, and the use of the Clemmens Jones book the full story of the w r ax and wane of the 

‘reductor’—there follow detailed methods for the theory through a century of chemical history. At 

quantitative estimation of sixty-seven different the outset of the eighteenth century, alchemy was 

elements, radicals and compounds. The book flourishing and the philosopher’s stone was still 

has also a table of atomic weights, dilution eagerly sought. By the end of it, quantitative 

tables and a full index. chemistry had begun, chemical combination was 

The excellence of the book’s general production, being understood : chemistry had advanced in 

as well m the lucidity of all its expository matter spite of the phlogiston theory, the work of 

and the catholicity of the authors’ analytical* taste’, Lavoisier had overthrown the doctrine of Stahl, 

oombine to make this a book quite literally Dr. White divides his book into a dozen chapters 

indispensable to all engaged in the practice of and gives a number of references ; he has been 

analytical chemistry. It is much to be hoped that to the original material in the British Museum 

its circulation will warrant the frequent production Library. He ends, as is proper, with some definite 

of new editions and supplements. A. L. B. conclusions, of which perhaps one of the most 

significant is that the phlogiston theory did little 
Die geologtsche Erforschung Thiiringens in dUerer to stimulate research. This must always be the 
Zcit: ein Beitrag zur Geschichte der Geologic bis prime object of any theory ; even if a hypothesis 

zum Johre 1843 . Von Prof, Dr. B. von Freyberg. be proved to be wrong, it will not have been made 

Pp. xi +160+8 Tafeln. (Berlin : Gebrtider in vain so long as it has been productive of experi- 

Borntraeger, 1932.) 7.50 gold marks. mental work. We regard the essay as a useful 

The variety in the geological formations of ft fretful one, which will repay perusal by 

Thfiringia, and the abundanoe of minerals and students and others interested in the past 

fossils in that part of Germany, led early to the of chemical science, 
study of its natural features. So long ago as 1710, . , .. . , _ 

Buttner published his “Rudera Diluvii testes", Die Method* »» der Qvantem. 

which vu based on observations in Thuringia ; rmchamk. Von Prof. Dr. B. L. van der Waerden. 
and in 1766 J. G. Lehmann gave a good description (Die Grundlehren der mathematischen Wissen- 

of the stratified rooks around Mansfeld, thus. soften in Emzeldarstelhingen nut be- 

producing a pioneer work in stratigraphical Bonderer Berucksichtigung der Anwendungsgo- 

geology. In 1761 G. C. Fttchsel published a Mete.herausgegebenvon R.Courant, Band 36.) 

remarkable aooount of the geology of the country, v ’ m + * 57 - (® er ^ m : ^ u]iua Springer, 1932.) 

with new ideas well in advanoe of the time; while 8 old mar “ 8 - 

between 1755 and 1773 J. Walch issued the first.. The difficulties of group theory are no doubt 
important large treatise on fossils. In 1920 Baron considerable, but here is a book of reasonable size 

Von Schlotheim’a “Petrefaktenkunde” made much which gives a fairly elementary account of the 

advanoe in the modern study of fosails ; and in application of the theory to quantum mechanical 

1822 K. E. A. von Hoff began the publication of problems. It is now well known that Schrodinger’s 
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wave equation leads to the discrete, energy levels 
for the hydrogen atom required by Bohr's theory 
of 1913, but here it is shown how group theory, 
when applied to angular momentum in connexion 
with the wave equation, leads to important con¬ 
clusions as to the energy levels of more complicated 
systems. Quantum numbers appear in an almost 
magioal manner. 

The book may be warmly recommended to the 
theoretical physicist, but the experimenter may 
wonder whether the principles of symmetry which 
are involved in the group treatment could not bo 
developed and applied with less elaborate mathe- i 
mafcioal apparatus. One is left with the feeling j 
that considerable simplification may yet be effected | 
in the presentation of those results, so that even a 
non-mathematical reader may be able to grasp 
the main issues. But, in the meantime, this small 
volume is likely to be of service to those seriously 
attacking the subject. 5 

Vision and Colour Vision. By Dr. R, A. Houstoun. 

Pp. vh 4 238. (London, New York and Toronto : 

Longmans, Green and Co., Ltd., 1932.) 15a. net. 

During the past twenty years, Dr. Houstoun has 
carried out many researches at Glasgow on the 
subject of vision and colour vision, and it is indeed 
fortunate, in these days when so much attention 
is given to the advertising value of a research 
subject, that so able a physicist is willing to work 
in a subject of such poor advertising value. Many 
physicists are too absorbed in the complexities of 
the atom to pay attention to the physics of vision 
and it would be of interest to know how many 
psychologists and physiologists are able to tackle 
the mathematics involved. 

On reading this volume, which inoludes not only 
Dr. Houstoun's but also all other important work 
on the subject, one can well see that the author’s 
devotion is due to the fascination of the phenomena. 
Studies of vision, like those of hearing, are much 
complicated by the power of adaptation of the 
organ of perception. The same result is not 
obtained when a red and a blue lamp are matched 
on a photometer bench close up to the photometer 
and afterwards at a great distance from it. 
Intensity discrimination, dark adaptation, acuity 
of vision, colour, flicker and fatigue phenomena 
all receive full treatment. After demonstrating 
the inadequacy of the Young-Helmholtz theory of 
colour vision, the author’s own theory is proposed. 

Evolutionist and Missionary , John Thomas Guliclc : 

Portrayed through Documents and Discussions. 

By Addison Guliok. Pp. xvi 4 556 *3 plates. 

(Chicago: University of Chicago Press; 

London : Cambridge University Press, 1932.) 

22s. net. 

The Rev. J. T. Guliok, who died in 1923, was an 
American missionary who will be remembered for 
his researches on the land-shells of the Sandwich 
Islands. He made a large collection, and observed 
that there were numerous species and varieties of 


each genus, which were restricted not merely to 
the same island, but even to the same valley. He 
thus elaborated a theory of divergent evolution by 
isolation, which he discussed in papers to the 
Linnean Sooiety of London and in four letters to 
Nature. On this subject he corresponded with 
A. R. Wallace, and especially with G. J. Romanes, 
who gave Gulick's work a prominent place in the 
third volume of his "Darwin, and after Darwin" 
(1897). 

An interesting biography of Mr. Guliok, based 
on his letters and papers, has now been published 
by his son. One chapter is devoted to his corre¬ 
spondence with Romanes, and another gives a 
general summary of his scientific work, illustrated 
by three beautiful plates of the land-snails of the 
Hawaiian Islands. 

Intermediate Physics . By Dr. 0. J. Smith. Pp. 

viii 4 650. (London : Edward Arnold and Co,, 

1932.) 14s. net. 

From the point of view of science teaching, a 
physics textbook of intermediate standard is of 
great importance because for so many students 
it represents the end of their acquaintance with 
physics, the basic experimental scienoe. The 
present volume is carefully written and is well 
illustrated with clear diagrams and references to 
the applied sciences. In view of the general 
teaching of calculus in schools, the author has not 
hesitated to use the notation and occasionally the 
methods of the calculus. At the end of each 
chapter is a good selection of numerical and other 
examples to be worked by the student. 

The author has not ventured into the con¬ 
troversial and difficult problem of combining a 
little instruction in scientific method with the 
instruction in physics, and the book forms a good 
straightforward and conventional treatment per¬ 
haps specially suitable for the student likely to 
continue his physios beyond the intermediate stage. 

The Medical Value of Psychoanalysis . By Dr. 

Franz Alexander. Pp. 247. (London : George 

Allen and Unwin, Ltd., 1932.) 10s. 6d. net. 

Dr. Franz Alexander has dedicated his book on 
the “Medical Value of Psychoanalysis” to his 
master, Sigmund Freud, and it must be admitted 
that the pupil has proved worthy of the master. 

It is very often a thankless and difficult task to 
convince medical readers of the value of psycho¬ 
analytical theories and practices. The author has, 
however, made out a very strong case for the 
development and improvement of medical educa¬ 
tion by the addition of courses in medical psycho¬ 
logy, two courses being provided for under¬ 
graduates and one for graduates. 

So many behaviour problems as well as what are 
obviously neurotic reactions are made to appear 
simple by the application of psychoanalytical 
technique to their investigation that the great 
value of pychoanalyaLs to medicine can no longer 
be denied. 
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Milne’s Theory of the Expansion of the Universe 


By Dr. G. 

BOP. E. A. MILNE has recently put forward 
in these columns 1 and also elsewhere* a 
theory designed to account for the phenomenon 
of the recession of the spiral nebulae on purely 
kinematio grounds. The basic idea of this theory 
is both simple and elegant and can be described 
as follows. 

Consider a swarm of particles moving with 
constant, but otherwise arbitrary, velocities in an 
infinite Euclidean space. The swarm has spherical 
symmetry around a point at which we can suppose 
an observer A to be stationed who employs a 
rectangular set of axes (x y y, z ) and a Newtonian 
time t to describe the motions of the particles. 
Suppose that at t ~ 0 the swarm occupies the 
interior of a sphere 8 around A , who is at x “ 0, 
y = 0, 2 = 0, the space outside S being empty. 
Then as time goes on, the particles will necessarily 
move out of S . For example, those near the surface 
of 8 having velocities directed away from A will 
immediately move out of 8 whilst others may have 
to traverse a portion, or the whole, of the sphere 
before they get outside it. But it is obvious that, 
given a sufficient lapse of time, the particles will 
sort themselves out so that eventually only the 
slowest moving ones will remain inside S. All 
the particles will, moreover, be now receding from 
A . If the original distribution of the velocities 
was continuous and included the velocity zero, 
there will always be some particles left near to A , 
and in fact it is not difficult to see that the average 
velocity of the particles at a distance r from A at 
time t is rji t so that there is an approximate 
oorrelation of velocity with distance. Thus the 
behaviour of the Bwann will be very similar to 
fchat of the spiral nebulae observed in Nature, 
practically all of which are moving away from us 
with velocities which increase linearly with the 
distance. 

The above result still holds when the distribu¬ 
tion of particles is supposed to be infinite, provided 
only that there is an initial concentration of 
particles in the neighbourhood of A . 

Milne now asks the question: What must be 
the space and velocity distribution of such a swarm 
so that a second observer, A ', moving relatively 
to A with constant velocity and using a Euclidean 
space-frame (x', y\ *') and a Newtonian time t\ 
should have an equivalent view of the swarm ? 
The principle of special relativity will ensure that 
the views of A and A' are consistent: to make 
them identical, Milne puts forward an extended 
principle of relativity, namely, “not only the laws 
of nature, but also the events occurring in nature 
must appear the same to all observers, wherever 
they be, provided their spaoe-frames and time- * 
scales are similarly oriented with respect to the 
events which are the subject of observation 0 . 
These two principles are sufficient to enable him 
to determine, purely as a problem in statistics, the 
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space and velocity distribution function of the 
swarm. It is, in terms of A *s co-ordinates, 

. / Z* \dxdydzdudvdw 
* {xy)— C '-Y>*X" (D 

where 

X — f* —(x*4-y a +z*)/c 2 , +t>* +u>*)/e\ 

Z — t — (tu? + vy 4 wz)/c*. 

This is the number of particles counted by an 
observer who sees the swarm centred around 
himself, in the volume-element x to x 4- dx, 
y to y 4 - dy t z to z + dz t having velocities lying 
between u and u 4 du t v and v 4 dv, to and 
w 4- dw. All observers, of course, are supposed to 
be at the origin of their space-frames. The second 
observer A * will have an identical picture of the 
swarm if, land only if, his co-ordinate system is- 
related to that of A by a Lorentz transformation 
of type 

V*fC), Vi), y'-y, *'-*; 

/i=(l -Fvc*)-*. (2> 

A' then sees the swarm centred around himself r 
and both A and A ' count the same number of 
particles for equal volume-elements and equal 
velocity-intervals in their respective co-ordinate 
systems. Observers of this kind we call of ‘class 
A\ 

The condition that x 0, y - 0, z = 0, t — 0 
for A corresponds to x' ~ 0, y' ^ 0, z' =* 0, V =» 0 
for A' is necessary for the invariance of (4) under 
the transformation (2) and hence is necessary for 
the equivalence of the two pictures of the swarm. 
Consider now a third observer B who is defined 
as being at rest with respect to (say) A. He 
uses a co-ordinate system of type 

iVj+a, y'-=y, z'^z, (3) 

where a is a constant giving the distance from 
A to B as measured by either of them. Milne 
recognises that B will not have an equivalent 
view of the swarm and attempts to overcome this 
difficulty by identifying B with an observer A’ 
of class A who is moving past B with velocity ajt 
at the instant t , having been at A at time t — 0. 
But it is not easy to see how this can be justified 
either on mathematical or on physical grounds. 
It would thus appear that Milne’s extended 
principle of relativity is equivalent to a definition 
j of a certain class of observers, namely, those who 
have equivalent views, of the swarm of particles. 
These observers all coincided with one another and 
with the centre of the swarm ‘simultaneously’ and 
all set their clocks to read t- 0 when this happened. 
This moment can also be supposed to correspond 
to the moment of greatest concentration of the 
swarm and is so taken by Milne. 

The distribution function 

_ (constant) dxdydzdud v dw 

Y [c % x(x— «$)•—tri)—w(y—irt)} *]•'* 
has been specially studied by Milne: it arises 
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from a particular solution* of his equation for 
and corresponds to the case of rectilinear motions 
of the particles of the swarm as viewed by an 
observer of class A. This is therefore the case 
when the interactions of the particles are neglected. 
It follows that at t *= 0 there were ail infinite 
number of particles at the origin. At any 
subsequent t > 0, particles whioh were initially 
at the origin and moving with velocity P, will 
have got to r ~ Vi and evidently these particles 
again have an infinity in their distribution at that 
distance. Thus these infinities recede from the 
observer with velocities proportional to their 
distances from him. The general effect of gravita¬ 
tion is to remove these infinities and to replaoe 
them by density-maxima in the distribution of 
the particles. Thus finally we have a set of groups 
of the original particles which appear to any 
observer of class A to recede from him according 
to the law r — Vt. However, there still remain 
singularities in the distribution of the groups on 
the sphere r *= ct, so that the latter are strongly 
concentrated there. Milne identifies the groups 
with the spiral nebulee, thus obtaining the law of 
velocity of recession proportional to distance. 
The concentration towards r — ct is shown to be 
consistent with the apparent uniform distribution 
of the nebulee owing to the rapid diminution of 

• It appears as the only solution in the paper quoted in (2). Prof. 
Milne has since discovered others. 


brightness due to the high velocity an object 
acquires on approaching this bounding sphere. 

From the observed correlation of 500 km. per 
sec. for every 3*25 million light years distance of 
a nebula and the law r ■■= Vt, it follows that 
t ~ 2 x 10* years have elapsed since the system 
of the nebulas was at its greatest concentration. 

We may in conclusion contrast Milne's theory 
with that based on general relativity. The latter 
deals only with the group of observers at rest 
with respect to one another* who are observing a 
set of particles also at rest with respect to the 
observers in the sense that the total momentum 
of the particles is assumed to be zero. The particles 
initially are in a state of unstable equilibrium and 
the expansion is duo to what may be called a 
‘cosmical repulsion'. In Milne’s theory the particles 
are initially in motion and are not in an equilibrium 
state. The observers considered are not at 
rest with respect to each other. The expansion 
is simply due to the fact that the particles in a 
certain region have higher velocities on the whole 
than those elsewhere. Both theories are in 
accordance with observation and it seems im¬ 
possible to decide definitely for or against either 
so long as the phenomenon of the recession of 
the nebulae, in isolation from all other phenomena, 
is to be the only criterion. 

1 .Natijhk, 180, 0-10, July 2, and 507-50H, Oct. 1, 1032. 

• Z. Attrophyiik, 8 > 1-9G, Jan., 1033. Simi also K. KrcundUeh, 
A’afurtriw., fel, 54-59, Jan. 27, 1033. 


Nitrogen-Uptake of Plants 


P ROGRESS, due to the abandonment of 
traditional beliefs, is occurring to-day in 
agriculture as well as in other branches of applied 
science. At one time it was generally held that 
ammoniacal nitrogen had first to be converted into 
nitric nitrogen before it could be taken up by 
plants, but we now know of many plants that take 
up ammoniacal nitrogen directly; and at the 
present time doubt is being cast on a doctrine 
which has persisted since the days of Liebig and 
Boussingault, namely, that organic nitrogen has 
first to be 'mineralised’ before it becomes available 
as food for plants. The work done by Prof. A. I. 
Virtanen and his collaborators at Helsingfors 
during the past few years has provided important 
evidence that at least Home plants directly and 
readily assimilate organic nitrogenous compounds, 
and a useful summary of this work was given 
recently by Prof. Virtanen in lectures delivered 
to the Netherlands Agricultural Society at 
Wageningen and to the Chemical Society of Zurich. 

Earlier experiments showed that certain 
legumes, for example, red clover, did not grow so 
well when the nitrogenous food derived from the 
root nodules was replaced entirely by ammonium 
nitrate, but that peas utilised both forms of 
nitrogen equally well, whilst white clover responded 
better to ammonium nitrate than to the food pro¬ 
vided by the nodule bacteria. These and other 
observations led to the hypothesis that legumes 


! take up their nitrogen from the nodules in the 
] form of organic compounds, and that these com¬ 
pounds constitute the best form of nitrogen- 
nutrition for certain legumes. It was also found 
that these compounds diffuse into the surrounding 
soil, from which they are taken up by growing 
plants, like Graminece. Both pot and field experi¬ 
ments have shown that, when the pH of the soil 
does not fall below 6, one pea plant can provide 
sufficient nitrogen for two oat plants, but if the 
ratio of oats to peas is greater than two to one, 
both plants suffer from lack of nourishment. 

Investigations were then made using sterilised 
sand and pea seeds inooulated with nodule 
bacteria, and it was found that the nitrogenous 
matter that diffused into the sand consisted 
entirely of organic compounds, which were almost 
equal in amount to the nitrogen compounds 
directly taken up from the nodules. It was also 
established that nitrogen compounds diffuse into 
the soil from young and fresh root nodules of the 
alder tree, thereby enabling the latter to assist 
the growth of other trees. 

Analysis of the substances that diffused into 
sterile quartz sand from the roots of pea plants 
that had been strongly inoculated showed the 
chief constituent to be amino-acids; in percent¬ 
ages of total nitrogen, amino-nitrogen 77 *4, 
ammonia-nitrogen 0, amido-nitrogen 3 *30, nitrogen 
in volatile bases 2*73, humin-nitrogen 2*05. 
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The question then arose whether non-legumes 
oould take up and utilise these nitrogen compounds 
directly, and to solve it pea and barley plants 
were grown together in sterile sand contained in 
three-neoked Woulff bottles, the pea seeds being 
inoculated, and each kind of plant being made 
to grow out through a neck of the bottle. The 
nutrient solution used contained no nitrogen. The 
barley plants grew excellently, but in the control 
experiment, in which the pea seed was not inocu¬ 
lated, they failed to grow. It was also found that 
barley, as well as peas, grew exceedingly well right 
up to the flowering or fruiting stage when they 
were fed with an aqueous ox tract of a low moor¬ 
land soil that contained no ammonia or nitric 
nitrogen ; they also grew well when they were fed 
in sterile culture with peptone (Witte) as their 
sole souroe of nitrogen. It is therefore concluded 
that higher plants can take up and utilise directly 
organic nitrogen compounds present in soils before 
their nitrogen is mineralised by bacteria or other 
m icro-organism s. 

The nature of the organic nitrogenous com¬ 
pounds that are of value to plants, as well as their 
]>orcentage utilisation, is now being investigated. 
Earlier experiments in which red and white clovers j 
were grown under sterile conditions inside glass 


flasks showed that red clover responded well to 
hydrolysed casein and to aspartic acid, and leas 
well to ammonium salts and nitrate, whereas with 
white clover the results were exactly opposite. In 
these experiments the hydrogen ion concentration 
of the nutrient solutions containing hydrolysed 
casein and aspartic acid remained constant, show¬ 
ing that the nutritional effects were due to the 
amino-acids themselves and not to ammonia that 
might he liberated by their decomposition. The 
later experiments, in which the plants were grown 
with their roots in sterilised nutrient solution or 
sand and their upper parts in the air, have shown 
that aspartic acid is a very good nutrient for 
legumes, but not for Gramine(e i and that asparagin 
is excellent for barley, but much less good for 
Leguminosce . 

The manner in which the plants utilise suoh 
organic compounds can at present only be con¬ 
jectured. On one hand, it may be that enzymes 
like urease, asparaginase or aspartase liberate 
ammonia from these organic compounds when 
they are still in the root system, and that the 
plants utilise this ammonia to synthesise protein. 
On the other hand, it is also possible that 
the amino-acids may be utilised directly for the 
synthesis of protein. 


Enzymes : A Discovery and its Consequences 
By Db. E. F. Akmstbobg, f.b.s. 


I T is a hundred years since Payen and PerBoz 
discovered diastase and recognised it as a 
ferment. To-day the ferments, or enzymes as we 
have preferred to call them, are in the forefront 
of interest as the factors concerned in all those 
ohemical changes in the cell which in their totality 
are termed vital changes : they may indeed com¬ 
pose those invisible genes which make up the 
chromosomes. The discovery of diastase, apart 
from its broader consequences, has had a far- 
reaching effect also in introducing science into one 
of the oldest industries, one already established 
on the Nile in the days of the Egyptians, that of 
brewing : the determination of diastatic power is 
to-day one of the first exeroises which is performed 
on the new season’s crop of barley and malt. The 
studies on diastase made in the cause of brewing 
have in turn enriched chemical science, and there 
is a notable list of eminent brewers’ chemists to 
inscribe on the roll of honour of enzyme pioneers. 

The discovery of Payen and Persoz in 1833 
followed an observation by Kirchhoff that germinat¬ 
ing barley grains contained a principle capable 
of converting starch into sugar, a power which 
Leuchs discovered was also possessed by human 
saliva* Payen and Persoz found out how to extract 
ground germinating barley with water and, after 
nitration, precipitate a white flocculent material - 
by means of alcohol, which when dried and re- 
diesolved turned starch into sugar. Their procedure 
was that which is followed to-day in extracting 
an enzyme, though our hands have gained not a 


little cunning in concentrating the enzyme and 
freeing it from this and that impurity, largely as 
the result of methods devised and elaborated by 
Richard Willstatter, who was Davy medallist of the 
Royal Society in 1032. The active material was 
named ‘diastase’ by its discoverers. It was found 
by them to be present in other cereals during 
germination, and during the ’seventies, numerous 
workers established that diastase is very generally 
present in vegetable cells so long as the latter are 
living. In the meantime, Miahle had „inade a 
diastase by adding alcohol to saliva, and other 
observers found it in the animal pancreas. Animal 
diastase is generally referred to as ptyalin in the 
literature and in many textbooks the term 
amylase is preferred to diastase ; a proper sense 
of historical loyalty should, however, make us 
adhere to the older term. 

In any mention of the diastase story, the work 
of Horace Brown and Morris in connexion with 
the translocation of starch comes immediately to 
mind. The formation of diastase in foliage leaves 
during darkness and its conspicuous diminution 
during bright Bunshine, were discovered by them 
and used to explain the behaviour of starch, 
which varies in amount in the opposite sense 
during the twenty-four hours. Classical also are 
the studies of Cornelius O’Sullivan at Burton-on- 
Trent of the action of malt diastase on starch, 
published in 1870 : they mark a beginning of the 
efforts to establish the kinetics of onzvme reactions 
and also to unravel the structure of starch itself. 
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Wo arc still working at this problem—starch— 
nearly sixty years later, without any certainty 
that the goal is in sight, though the work of 
Haworth is definitely carrying us forward : it is 
successful perhaps because he is taking nothing 
for granted and is insisting on the need of relying 
only on the evidence furnished by quantitative 
laboratory work. The newer branches of chemistry, 
X-ray analysis and colloid conceptions, have been 
called in to help establish the size and form of 
the starch molecule, but the results obtained with 
their aid are definitely of a more speculative 
character. 

Many have toiled, others may be said to have 
toyed, with the kinetics of enzyme action, but the 
chief result has been to introduce confusion into 
what at bottom is simple, once the disturbing 
factors have been eliminated. We would rather 
write of diastase in relation to starch from the 
point of view that the enzyme itself must be a 
composite material. The evidence is becoming 
more precise that the maltose units in starch are 
not all joined together in the same manner and 
that there are perhaps two different and separable 
diastases, which act differently upon starch, one 
producing the a-fonn of maltose, the other the 
P-form. 

Starch is the largest item in our dietary, it is 
the most common reserve material of plants, in the 
industrial arts it has a thousand and one uses, 
it is the basis of beer, its study forms the most 
intriguing chapter of vital chemistry. Is it not 
reinarkablo that there is still more that is obscure 
than is definite in our knowledge of the structure 
of itB molecule and its microscopio and macroscopic 
make-up ? 

Following the discovery of diastase, other 
enzymes attacking substances other than starch 
have been found in both plants and animals. 
Studying the behaviour of first one and then 
another of these, it has become possible to establish 
their general properties, in particular their high 
degree of specificity, the ease with which then- 
activity is destroyed or modified by chemical or 
physioal alteration. They have very many pro¬ 
perties of the living unit, except the all-essential 
one—they are incapable of self-duplication. 
The enzyme particles are non-resolvable under the 
microscope. Jerome Alexander has emphasised 
their resemblance to the self-reproducing ultra- 
microscopic genes of which the chromosomes are 
thought to contain immense numbers, and there 
are adherents for the idea that the genes may be 
regarded as enzyme-like catalysts, capable of 
seif-duplication, which dominate by their catalytic 
control of chemical changes what is to happen in 
their neighbourhood. They are capable both of 
self-duplication and of initiating and controlling 
each and every chemical reaction in the cell, the 
only proviso being that the necessary raw materials 
for the catalysed reactions are provided in the 
milieu and that the supply of the raw materials 
and the removal of the products of metabolism 
proceed at suitable rates of speed. Each gene may 
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be supposed to catalyse one reaction only and its 
catalyst to be composed of a single molecule ; in 
practice, there will always be large groups or 
strings of genes. Our methods of isolating and 
purifying or concentrating enzymes, after the 
breakdown and killing of the cell, aim at the 
selection of the catalyst derived from a single 
gene : it will be obvious how Utopian this quest 
must be. 

The great majority of enzymes act, like diastase*, 
as catalysts of hydrolysis ; that is to say, the 
elements of water enter into the reaction, which 
indeed commonly takes place in the presence of 
an excess of water. The amount of water in the 
cell, its relative abundanoe in a free and active 
state, unattached to or uncombined with other 
substances, is an extremely important, if not the 
determining, factor in governing the direction and 
position of the final equilibrium, for it is in the 
highest degree probable that the same catalyst 
which favours hydrolysis can also, under other 
conditions, accelerate the reverse change, that of 
synthesis. The factors which control the activity 
of a cell are the catalyst, a supply of raw materials 
and the presence of more or less active water. 
When there is excess of water the reactions are 
those of hydrolysis ; when there is a scarcity of 
water and the cell sap is concentrated or saturated, 
which is another way of expressing that the water 
molecules are all occupied, the reactions are those 
of synthesis. 

There is now a consensus of opinion that enzymes 
consist largely of organic matter made up of at 
least two units, the carrier, forming a large colloid 
particle, and the other, the active substance, 
which is held or oriented in an efficient position 
and stabilised by the carrier. Without the carrier 
the catalyst cannot function, and consequently, 
when the process of purification loads to a dis¬ 
ruption of the carrier, the catalyst loses its activity. 
Such a statement is to some extent incompatible 
with the possibility of isolating a definite crystalline 
enzyme, as Northrup claims to have done for 
pepsin and trypsin; more enlightenment is 
obviously required on this point before a final 
opinion can be pronounced. 

The enzyme study began with Payen and 
Persoz ; its first century of endeavour may be 
said to have ended with the anniversary address 
of Sir Frederick Gowland Hopkins to the Royal 
Society last November, wherein he summarises the 
present conception of an enzyme and emphasises 
the importance of the oonviction which is now 
general amongst biologists that modem chemical 
methods, starting with isolated reactions made with 
tissue extracts and passing to studies of other 
tissue extracts in which the progress of a variety 
of reactions is studied, do in fact give a picture 
of the reactions which ore taking place in intact 
or still living tissues or cells. In his words, we 
have escaped from the dilemma voiced in earlier 
dogma, that since chemical methods convert the 
living into the dead, they can do nothing to 
elucidate the dynamic events of life. 
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Saoh is the progress of the century. Since the 
discovery of the first enzyme we have travelled 
far to form a conception of an enzyme as an 
active spot of speoifio configuration at part of the 
surfaoe of the oolloid particle. Progress has been 
slow, largely because chemists and biologists have 
not been ready for such a conception and all that 


its application involves. Now at the beginning 
of the second century of enzyme study, things are 
different; the authoritative summary by the 
president of the Royal Society in closing the old 
period serves to open the new at a moment 
when the army of research workers is ready to 
apply it. 


Obit 

Prof. C. Correns 

HE death on February 15 of Prof. Carl 
Correns at the age of sixty-eight years leaves 
a gap in the ranks of those who were prominent 
in the Mendolian investigations from their incep¬ 
tion in 1900. Much of his work was in the more 
obscure and difficult fields of plant genetics, such 
as self-sterility, variegation and the inheritance of 
sex. He brought a wide knowledge of plants and 
a broad biological Outlook to bear on these and 
other problems, and will always be held in remem¬ 
brance as one of the three co-discoverers of Mendel ? s 
principle of segregation in hybrids. 

When Hugo de Vries published his paper *\Sur 
la loi de disjunction des hybrid os” in the Compter 
rendus of the Paris Academy of Sciences in March 
1900, announcing the re-discovery of Mendelism, 
based on the study of eleven different species, 
Correns was stimulated to write immediately, as 
he says, a paper for the Berichte, der deulschen 
bolanischcn Gesdlschaft , which was entitled “G. 
Mendel's Regel fiber das Verbal ten der Naeh- 
kommonschaft der Rassenbaatarde”, in which he 
showed how he had independently arrived at the 
same conclusions as de Vries through experiments 
with maize and peas. He, like de Vries, at first 
thought his results and conclusions were new, and 
thon found Mendel’s paper of 1866 with similar 
results and the same explanation of them, namely, 
the principle of genetic segregation. In the 
previous year ho hod published an explanation of the 
phenomena of Xenia in maize and in 1901 he wrote 
another extensive and classical paper on this 
subject. 

Correns was thus a leading spirit in the re¬ 
discovery of Mendel's laws and in a clear statement 
of the mode of sex determinations in dioecious and 
polygamous flowering plants. Important investi¬ 
gations on the latter subject were published in 
1907, in whioh the Mendelian conceptions were 
applied to the inheritance and determination of 
sex in plants. This was the period when active 
discoveries of the sex chromosomes in insects were j 
taking place, and in 1913 he published in col- j 
laboration with Goldschmidt a general work oh 
what .we would now call the genetios of sex. 
Several other investigations of sex in plants 
appeared during the next decade, Melmdrium, 
Sitme and Jtumex being among the forms mainly 
studied. 

Many of Oorrans’s researches were fundamental 
and he preferred to labour in fields that were off 
the beaten track. The number of plant genera 


uary 

with which he worked at different periods was a 
surprisingly large one. In a series of papers on 
Mirabilis hybrids, beginning in 1902, he showed 
that when the yellow and white varieties are 
crossed, the F x is rose-coloured with red stripes 
while the F t produoes no less than eleven colour 
types. This was important at a time when it 
seemed that Mendel’s law of dominance might be 
as fundamental as his law of segregation. The 
influence on the offspring of the number of pollen 
grains placed on the stigma was also investigated 
in Mirabilis , and several interspecific hybrids of 
Matthiola incana , M . glabra and other species 
were analysed. Other genera the genetios of which 
he studied included Trinia , Hyoscyamus , 

Dimorphotheca , Laminin , Veronica (long and short 
style), Linum and Fagopyrum. 

Correns was interested in the r61e of the cyto¬ 
plasm in inheritance and published an important 
paper on this subject in 1909. He studied variega¬ 
tion and its inheritance, finding cases where the 
development of the ehloroplasts was under nuclear 
control and therefore Mendelian in inheritance, 
while in other cases the control was cytoplasmic. 
His paper at the Berlin Congress of Genetics in 
1927, of which he was a vice-president, was a 
masterly summary of knowledge regarding non- 
Mendelian inheritance in plants and animals, but 
he was prevented by illness from giving it in 
person. 

So early as 1889, Correns made a study of pollen 
germination and the pollen tubes of Primula 
acaidis , and much later he showed in Melandrium , 
by placing a few pollen grains on the stigma, that 
the upper ovules of the flower are generally 
fertilised first. 

Darwin’s experiments on self-sterility led him 
to the view that in such oases each plant, although 
self-sterile, oan bo fertilised by pollen from any 
other plant. This hypothesis of individual stuffs 
was held until the work of Correns on Cardamine 
pratensis in 1912, in whioh he found that the 
offspring of two crossed plants fell into four intor- 
fertile groups, and the inheritance of self-storility 
could be explained on a Mendelian basis. This 
conception has since been confirmed and extended 
in other genera. In 1928, however, Correns found 
that in Tdmiea Menziesii the individuals from a 
cross were fully fertile with each other, as Darwin 
had supposed, and it is possible that in this 
species the determination of the stuffs inhibiting 
pollen tube growth is not genotypic but pheno¬ 
typic. 
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Correns was bom in Munich on September 19, 
1864, his father being a painter and a member of 
the Bavarian Academy of Art. In 1892 he went to 
Tiibingen and in 1899 was made an extraordinary 
professor in that University. He went from there 
to Leipzig in 1902, and in 1909 became professor 
of botany at Munster in Westphalia. It was there 
that I first met him, in 1910. An animated dis¬ 
cussion with him in the streets of Munster, sur¬ 
rounded by curious onlookers, made one feel 
rather like one of the disputants in a university 
town in the Middle Ages. With his bright red 
hair, thick glasses and large hands with extremely 
long nails trimmed to a point, he was a man of 
extraordinary appearance in his younger days. 
When the Kaiser Wilhelm Institute for Biological 
Research was founded at Berlin in 1914 he was 
called to be its first director and was also made an 
honorary professor in the University of Berlin. 
His connexion with this research institute was 
maintained to the end, its extensive garden, green¬ 
houses and laboratories being the scene of all his 
later work. An early work, published in 1899, had 
to do with vegetativ e multiplication in the mosses, 
but nearly all his later investigations had some 
bearing on genetics. 

In 1924, on the occasion of his sixtieth birthday, 
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Comma's collected work* on plant genetics, 
numbering sixty papers, were published in a 
volume of some 1,300 pages. He married a niece 
of N&geli and published (1905) Mendel's letters to 
N&geli, in which an unsuccessful attempt was 
made by Mendel to interest Nageli in his views 
regarding the phenomena of heredity. They were 
republished as an appendix to the volume of 
collected works. 

Correns may be said to occupy a somewhat 
similar plaoe in modem plant genetics to that of 
Kfilreuter in the eighteenth century. His results 
were always clearly and methodically presented. 
He held several honorary degrees, was a member 
of the Prussian Academy of Sciences, and in 1931 
was elected a foreign member of the Linnean 
Society of London. R. Ruggl.es Gates. 


We regret to announce the following deaths : 

Prof. C. W. Cook, professor of economic geology 
in the University of Michigan, known for his work 
on oil geology, on February 17, aged fifty years. 

Prof. Erik G. Odelstiema, professor of the 
metallurgy of iron in the Technical High School, 
Stockholm, from 1904 until 1918, aged seventy- 
nine years. 


News and Views 


Education and Economic Recovery 

In his chancellor’s address to the University of 
New Zealand, Dr. J. Macmillan Brown emphasised 
the contribution of education to recovery from the 
periodic economic and financial depressions in the 
assistance it gives to the growing mind to understand 
the methods and efforts of the past. Youth .must 
be trained to know the data of the situation before 
it is stirred to investigate and learn the full terms 
of the problem before attempting its solution. 
Accordingly, education, and especially advanced 
education, should bo the last element in a civilised 
community to be submitted to the axe of economy 
in meeting the want and suffering associated with a 
depression, and tho pruning of educational resources 
in Now Zealand and elsewhere is a definite setback 
to recovery. The two essentials in the recovery of 
a community from depression are the broadening and 
deepening of the intelligence of the mass so as to 
enable them to learn the lesson of thrift and foresight, 
and highly developed leaders capable of seeing far into 
the darkness of the future and leading their fellows to 
the highest practical goal. The selection and training 
of the intellectual leaders is the more important for 
advance in research, and a large proportion of 
exceptional material is left undeveloped in the 
absence of scholarships to select and carry it through 
its course. 

It is the true function of a university. Dr. Mac¬ 
millan Brown said, to select the research workers 
and leaders of thought who will save mankind from 


these recurrent dilemmas. Universities and institu¬ 
tions which prepare for them are the main means 
by which the methods of one generation are stored 
up and improved for the benefit of subsequent 
generations. Dr. Macmillan Brown pointed out that 
more and more widely is it being realised that self¬ 
isolation of the individual, the caste, the community, 
and the nation is suicid&band destructive of progress, 
and he urged that the transmission of advance from 
one community and one generation to others can 
only be effective, beyond such institutions as the 
British Commonwealth of Nations and the League of 
Nations, if there is fellowship and effective interna¬ 
tional co-operation between the universities. With 
the universities and their graduates forming the 
constituencies in every nation and community, 
mankind might make some approach to a world 
parliament or at least to a conference which would 
be competent to indicate sanely the conditions that 
should belong to a federation of the world. Dr. 
Macmillan Brown concluded his plea for the place of 
a trained intelligence in the direction of the affairs 
of mankind by pointing out that university education 
must be built on broader foundations than narrow 
specialisation' and be capable of selecting the wisest, 
motrt developed minds and characters the community 
can produce. 

Roman Richborough 

After eleven years excavation on the site of 
Roman Richborough, it is at last possible, aooofding 
to the account of the most recent discovered given ty 
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Dr. J. P. Bushe-Fox before the Society of Antiquaries on 
April 6, to assign a purpose to the large timbered 
buildings occupied during the first half century of the 
Roman conquest of Britain. It is now evident that 
these buildings, differing in character from both 
barracks and structilres for domestic occupation, 
were port store-houses for grain and other material. 
The outlines of rotted beams, piles and foundation 
trenches, indicate that they were erected in rec¬ 
tangular blocks or insulas, each comprising four 
buildings. Of these, one faced the main road and the 
other three lay behind, with approaches from the 
side roads which bounded the inmke. Each building 
was provided with a loading platform, while that 
facing the road had also a space in front in which 
carts might draw up. This building was erected on 
a massive beam platform, embedded in the soil, to 
take heavy weights ; but the remaining three were 
erected on piles to give the ventilation necessary to 
protect com against the offects of damp. No other 
granaries such as these are known. Another building, 
also unique in character, lies on the other side of the 
road. It is a rectangular structure erected around a 
court. Each side consists of two rows of rooms, 
ranged in pairs. It is conjectured that these wore 
the quarters of the police guarding the stores. Dr. 
Bushe-Fox describes the whole base camp as an 
unprecedented discovery. His account of the arrange¬ 
ments for unloading and storing material had an 
almost disconcertingly modern note. 

Completion of the Grid in Great Britain 

The fifth annual report of the Central Eioctricity 
Board, which has just been published, is of special 
interest as it is the last of the reports marking the 
construction of the grid in Great Britain. It has 
only taken six years to complete instead of the 
estimated eight years. The cost is less than 27 
million pounds and is within 2J per cent of the original 
estimate of the Electricity Commissioners, a very 
satisfactory result considering the work has been 
so accelerated. In future, the main business of the 
Central Board will be in connexion with grid trading. 
The main function of the grid is to see that there is 
an abundant supply of electrical energy at each 
central station so that the engineers will have more 
time to devote to the increase of their sales. The 
report shows that continuous expansion is taking 
place in outlying areas supplied by secondary 
transmission lines. The Weir Committee thought 
that it would be best that most of the secondary 
transmission should be carried out by the distributing 
authorities, but the Central Board found it best to 
regard these lines as part of the grid and so hety 
the distributors. Successful researches have been 
made on methods of cheapening the oost of tapping 
the grid. This is a step towards supplying sparsely 
populated districts with electric light and power and 
thus encourages rural development. Instead of a 
tapping costing £20,000, it is hoped to reduce it to 
£4,000, It was feared at one time that difficulty 
Would be obtained in getting way leaves, but out 
’■'M fwenty-one thousand wayleaVee obtained, less 


than six hundred (2*83 per cent) had to be acquired 
compulsorily. 

The French Grid 

The new electric transmission line which has just 
been opened between the Massif Central and Paris 
will greatly facilitate the supply of electrical energy in 
Franco. The station on the River Truyere, a tributary 
of the Garonne, is one of the largest and finest hydro¬ 
electric stations in Europe. We learn from the 
Electrician of March 24 that the pressure is 220 
kilovolts ; this compares with 132 k.v., the pressure 
usod on the British grid. The line starts from 
Rueynes, passes by Mar&ges, Eguzon and Chagny 
and ends at Chevilly, which is south of Paris. At 
present, the line can carry 100,000 kw. When the 
now Sarrians station is completed in a few months’ 
time, the power transmitted will be doubled by 
means of a second line which is under construction. 
The first part of the 220 k.v. line was constructed 
by the Paris-Orleans Railway in order to safeguard 
its supply for traction purposes. It was first operated 
at 150 k.v., but this was modified a year ago by the 
addition of supplementary insulators to the strings 
of insulators then in use. This enables it to work at 
220 k.v. Luckily, the three overhead conductors had 
been placed 7-8 metres apart initially, so the con¬ 
version was easily effected. The average span be¬ 
tween the lattice towers is 260 metres and the lines 
are of steel-cored aluminium. The distributing 
stations for the Paris region ore supplied by three 
underground lines with onergy at 60,000 volts. 
Provision has been mado so that five more of these 
lines can be laid when required. The important falls 
of the Massif Central are now connected with Paris. 
The joining up of the stations at the falls in the Alps 
and on the Rhine with the falls of the Massif Central 
is a most satisfactory engineering achievement. 

Sir Ambrose Fleming on Television 

The fourth Exhibition of Television and Photo- 
Electric Apparatus was opened at the Imperial 
College of Science, London, S.W.7, by Sir Ambrose 
Fleming on April 5. In the course of his remarks, 
Sir Ambrose said that the invention of television has 
gone through the usual three stages. First, when 
everyone thought it could not be done at all. Second, 
when loading experts declared that even if it could 
be done, it was no possible use, and third, when the 
wiseacres said, we knew it could be done, but it is 
not a commercial proposition. “It has been my good 
fortune to be closely and practically connected with 
the introduction into great Britain of three important 
inventions, namely, the telephone, the incandescent 
electric lamp and wireless telegraphy, and I have 
seen these three stages illustrated in them all. 
Television by Baird's system is now a practical 
achievement and oapable of being of real entertain¬ 
ment value, as those know who have seen the nightly 
demonstrations of it by a good receiver. Our great 
grievance at present is the impossible hour at which 
the B.B.C, broadcast it, namely, 11-11.30 
There is need for a careful scientific study of the 
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subjects that can be ‘televised*. Television is a new 
art and has new principles connected with it. The 
substantial facte on which it is based are well known 
and the keen amateur is doing not a little to push 
it forward. This exhibition showed how much 
ha s been done in this respect, and also how much is 
being done by great corporations with large resources. 

It is, however, necessary that tho ideas of the public 
on television should not be turned in the wrong direction 
by exaggerated or imaginary statements os to its real 
and possible achievements, because then only dis¬ 
appointment results when the true facts are known. 
“Wo cannot yet televise directly a cricket match 
at Lords or a Cup football contest at the Crystal 
Palace. But what we can do is to take on a moving 
film with a camera certain not very quickly moving 
objects of large size and televise this film. There is 
an immense field in this respect for educational work. 
The Latin poet Horace told us, what every advertiser 
knows well, namely, that memory of the eye is more 
tenacious than memory through the ear. We car 
televise geometrical diagrams, lessons in botany, 
physics, and zoology, and countless other useful 
visions. Let us hope that this new weapon science 
has provided will not bo vulgarised or put to base 
uses, but employed for the instruction, elevation and 
national entertainment of the public at largo.” 

Eugenics and Marriage Laws 

In a note contributed to the Bulletin of Hygiene 
for February, Lottin M. Crump discusses the intro¬ 
duction of pre-marital health certificates from tho 
point of view of ougonics. In Mexico, impediments 
to marriago include insanity, and similar restrictions 
extending to imbecility or feeblemindedness are 
found in certain of the United Statos. The growing 
practice of requiring a certificate from a qualified 
medical practitioner for insurance puiposes, as well 
as from candidates for public appointments, seems 
likely to undermine opposition on this score, and with 
a more enlightened public opinion the need for 
compulsion would tx> greatly lessened. In some 
countries, notably Austria, Germany and some of 
the United States, the establishment of centres for 
giving advice on all matters concerning marriage has 
found favour. Useful advice can only be given when 
the investigator has a knowledge of the applicant’s 
physical and mental condition as well as of his 
hereditary background and that of his proposed 
partner, the type of inheritance of any heritable 
disease or defect which may be present in the pedigree 
and of the effect which other causes may have upon 
the appearance of such heritable conditions. 
Mendelism provides us with a growing body of 
available information concerning inheritance in man, 
and evidence collected in the working of marriage 
advice bureaux leads to the conclusion that feeble¬ 
mindedness is in many cases inherited and usually 
behaves as a recessive; the mating of possible 
heterozygotes is undoubtedly to be discouraged. 
Although evidence collected from pedigrees is fre¬ 
quently both vague and faulty, justioe demands 
that every available means of making public such 


information as exists should be fully used so as to 
enable the conscientious citizen to avoid handing on 
defects from generation to generation. 

Anthropological Teaching and Research in Australia 
The passing of a resolution by the Australian 
and New Zealand Association for the Advancement 
of Science at its meeting at Sydney in August 
last, urging upon the Government the need for 
anthropological training for all white people who 
hold positions of authority or control over natives, 
has moved Prof. Raymond Firth to open the 
new volume of Oceania (vol. 3, pt. 1) with a 
survey of the progress of anthropology in Australia 
in tlie period 1026-32. The choice of this period 
as the limit of his survey is determined by the 
fact that its beginning coincides with the setting 
up of a Department of Anthropology in the Univer¬ 
sity of Sydney and tho appointment of Prof. A. 
Radcliffo- Bi own to the chair, us the result of a 
resolution passed at the Australian meeting of the 
Pan-Pacific Congress in 1923. At the same time, a 
comprehensive scheme of research was initiated 
under the direction of the Committee for Anthropo¬ 
logical Research of the Australian National Research 
Council, for which funds have been generously 
provided by the Rockefeller Foundation. In what 
has been accomplished, much has been due to Prof. 
Radcliffo-Brown, who, in virtue of his position in the 
University of Sydney and on the Research Council, 
has acted as a link in bringing closely together 
teaching and research. Investigation has been 
directed to both human biology and social anthro¬ 
pology. Not only has the work of Spencer and 
Gillen in central and northern Australia been con¬ 
tinued and extended, but Prof. Radoliffe-Brown and 
others have also conducted investigations in areas in 
the east and the west of the continent. In looking 
forward, Prof. Firth sees that much virgin soil has 
to be explored, not only in Australia, but also in 
New Guinea and Melanesia ; but in the first-named, 
he points out, there is need for haste lest the material 
vanish. 

Racial Distributions in Palaeolithic Europe 

In some ‘notes’ contributed to the Proceedings of 
the Prehistoric Society of East Anglia (vol. 7, pt. 1) 
Mr. M. C. Burkitt offers some interesting suggestions 
as to the possibly dual origin of the races and cultures 
of paleolithic age in Europe. He points out that it 
is no longer possible to accept the unfailing regularity 
of the sequenoe of cultures as originally classified 
by the French archeeologista, and points to the 
contemporary existence, as proved by the fossil 
fauna, of a core industry, the coup de poing of Chelleo- 
Acheulean times, on the west bank of the Rhine and 
of flake industries on the east bank, the two inter¬ 
mingling on the border line in eastern Franoe, in 
southern Belgium and in Britain as seen in the 
Levallois and Clactonian industries. He goes on to 
point out that, while the coup de poing does not 
cuxmr east of the Rhine with a few exceptions, the 
flake industry con be traced, except for certain gaps, 
from east of the Rhine right across Europe and Ask 
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to China, where perhaps it finds its prototype in the 
flake implements of Peking man. This, to his mind, 
suggests a dual origin for the races of early palaeo¬ 
lithic Europe, one branch coming from Africa where 
the coup de poing occurs with some frequency, and 
the second bringing the flak© industry from Asia. 
He applies the same argument to Aurignacian man, 
pointing out that while the female statuette of upper 
palaeolithic date has never been found in Africa, it 
occurs in Russia and examples have recently been 
found so far east os MaltA in Siberia. As the African 
affinities of Aurignacian man, or rather of his culture 
are not to be questioned, Europe would again in 
this period represent the point of confluence of two 
streams of migration. 

Prof. A. Stoll's Researches in Biochemistry 

The biochemists in Germany publish their results 
in the Biochemische Zeitschrift , and some ton 
thousand original papers have been published 
in it in the past twenty-six years. The American 
and British work has been even more fruitful, 
at least in quality, during this period, so that 
there is little wonder that we are beginning to 
make progress in unravelling both the nature and 
structure of the substances found in the living cell 
and in understanding something of the reactions 
which take place there. Prof. Arthur Stoll of Basel 
has recently put together, for the purpose of a lecture, 
his own experiences since 1909 in developing some 
sections of biochemistry (“Ein Gang durch bio- 
chemische Forschungsarbeiten”, pp. 41+5 plates. 
Berlin : Julius Springer, 1933. 3 gold marks), much 
as in another walk of life a traveller might do on his 
return from a lengthy journey. Stoll began research 
with Willstatter and the chlorophyll molecule, and 
he returns to it at the end of his journey, for it has 
not yet given up all its secrets. In the meantime 
he has concerned himself with ergot, with scillarin, 
and with the digitalis glycosides. His pamphlet, 
which is illustrated, makes attractive reading : we 
concern ourselves too much nowadays with the 
abstruse intricacies of our sciences, and would be 
well advised to view them occasionally from a wider 
angle. 

Reopening Limestone Oil Wells with Acid 

Thb natural flow of an oil well may recede either 
from the exhaustion of the oil supply or as the result 
of a stoppage of the pores of the oil-bearing rock 
cutting o ft the free supply of oil. In the past, some¬ 
what drastic methods have been tried to overcome 
this drawback, but they are difficult to cany out, 
especially at a depth which may be half a mile below 
the surface. When the well is in a limestone forma¬ 
tion, it has now been discovered that it is possible 
to open it up again by treatment with successive 
quantities of 10 or 15 per cent hydrochloric aoid, 
which dissolve new channels in the calcareous rock 
and permit* of a new flow of oiL The use of hydro; 
chloric aoid is only made possible by the addition to 
it of 1-5 per cent of an arsenic compound, which 
inhibits the action of the aoid on the metallic casing 
and pump tubes of the well. Other inhibitors, 


including certain organic nitrogen bases, have been 
discovered but the arsenic compounds are the most 
convenient to apply in practice. The discovery has 
been made by the Dow Chemical Co. in partnership 
with the Pure Oil Co., and patented as the Dowell 
process : it is described in greater detail in the News 
Edition of Industrial and Engineering Chemistry for 
February 20. The use of acid made inactive towards 
metal surfaces is a novel and important one : it may 
be a revolutionary factor in oil production. Further, 
it is likely to be beneficial in natural gas production 
and in other directions. It is certainly an achieve¬ 
ment to bo able to control the action of a strong 
aoid as a boring agent half a mile below the surface. 

Petroleum Production in Russia 

According to Science Service of Washington, D,0., 
the petroleum production of Soviet Russia has now 
attained the position of being the second largest in 
the world, the estimated yield last year being 150 
million barrels. Many factors have conduced to this 
remarkable advance, but chiefly the confiscation of 
oil property and its operation under Government 
directorship without competition have boen respon¬ 
sible. The fields have the additional advantage that 
they are well situated for transport of oil to foreign 
markets and they are also easy to develop and 
operate. Another factor in the situation is the results 
of exploratory work, which have indicated the 
existenco of potential oilfields along a tract of country 
stretching from the Arctic Ocean to the Caspian 
Sea. From tho point of view of economics, as 
emphasised by Mr. R. C. Beckstrom to tho American 
Institute of Mining and Metallurgical Engineers 
recently, Russia’s home consumption is based mainly 
on industrial development and particularly on the 
extensive uso of tractors for agricultural purposes, 
while external markets for oil lie chiefly with Italy, 
France and England, to which more than forty 
million barrels were exported last year. If the 
ambitious goal of more than 480 million barrels of oil 
production for 1937 is realised by the Soviet authori¬ 
ties, then clearly the whole scheme of international 
stability, in so far as petroleum supplies are ooncemed, 
will receive a severe shock. 

Institution of Heating and Ventilating Engineers 
The Institution of Heating and Ventilating 
Engineers of 12, Russell Square, W.C.l, now issues a 
Journal , the first number of which was published in 
March. The object of the Journal is to keep its 
members in touoh with the latest practice both at 
home and abroad and in particular to give them the 
latest results of tho researoh work being done on 
the subjeot. In the first issue, an important paper 
by E, Herring is published giving the methods that 
have been employed for warming and ventilating the 
Masonic Peace Memorial building in Great Queen 
Street, London, W.C.2. As many masonic meetings 
will be held there, it was necessary to use special 
precautions so as to eliminate the possibility of sound 
being transmitted from one room to another. All 
the fans, motors, and machinery had to run silently 
and it was necessary that the rate of ventilation and 
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the temperature of each room should be controlled 
from the engineer's room, so as to obviate the 
necessity of the engineering staff having to enter any 
'lodge* room. The 'lodge' rooms are designed to give 
a maximum supply of conditioned fresh air equivalent 
to 1,750 cub. ft. a head on hour. A refrigerating 
plant is installed for cooling and removing the 
moisture from the air when necessary. In winter, 
hot water is supplied by steam'heated storage 
“calorifiers but in summer, owing to the small demand, 
electrical thermal storage system is employed. 
Steam for all purposes is generated by four steam 
boilers working at a pressure of 100 lb, per sq. in. 
and capable of evaporating 7,000 lb, of water an 
hour at 212° F. Storage for the oil fuel is provided 
by five cylinders having on aggregate capacity of 
sixty tons. 

Research at the Dove Marine Laboratory, Culler coats 

The Report of the Dove Marino Laboratory, 
Cullercoats, Northumberland, for the year ending 
June 30, 1932, has recently been published. The 
research during the year dealt chiefly with herring 
investigations, work on pollution, conditioned 
responses in fishes and hydrographical records. Large 
numbers of young herrings with three winter rings 
were present in the East Anglian October shoals. A 
now year class, that of 1928, has appeared in the 
winter shoals about the north of Scotland. It was 
not present in the samples from north-west Ireland. 
Mr. Storrow's work includes notes on organisms 
coming with the Atlantic waters during the last 
few years, the abnormal flow in all probability in¬ 
fluencing the herring fishory, especially in the Clyde. 
His conclusions from the age composition of the 
Northumberland herring shoals are that the data 
support the idea of a gradual change in the fishing 
rather than change due to recent oceanic activity. 
Prof. Meek's work, with the help of Miss Benton, 
on 8agitta t shows that Sagitta aetoaa may be an 
important indicator of currents. Dr. Bull’s researches 
on fish behaviour have been helped greatly by the 
erection of a partially sound-insulated and entirely 
separate building. Conditioning experiments 
involving the stimulus of small temperature incre¬ 
ments and changes of direction of current flow are 
in progress and positive results have been obtained. 
In his work on the study of colour vision by the 
technique of differential inhibition. Dr. Bull has shown 
that the common shanny, Blennius pholis , has a wide 
range in wave-length discrimination, being able to 
distinguish one colour from another in many instances. 

4 Coco-nut Palm Products 

Cooo-NUT oil derived from copra is by far the 
most important ultimate product of the coco-nut 
palm, and the future prospects of the industry are 
reviewed in a volume under this title, which appears 
as the second volume of a "Survey of Oil Seeds and 
Vegetable Oils" (London: H.M. Stationery Office, 
2s. net). Within the last ten years there has been an 
increase of about thirty per oent in the world acreage 
tinder coco-nuts, bringing the total to 7,000,000 acres in 
1031. Since 1921 the British Empire has accounted 


for slightly more than half this amount. The increase 
in production has been mainly due to the demand 
from the United States, but the needs of that country 
can be met by the production from the Philippines. 
Other producing countries, including those of the 
British Empire, must be chiefly dependent upon 
European consumption. Owing to the heavy pro¬ 
duction of whale oil, however, there iB at present no 
sign of an increased demand in the European market. 
In this market the demand for cooo-nut oil depends 
upon the expansion of the soap and margarine 
industries. The survey concludes that the output of 
copra will be on the increase for several years and 
that the bulk of this will appear on the world market, 
although local consumption aocounts for a con¬ 
siderable proportion of the output of most producing 
countries, especially of India, the Dutch East Indies, 
and the South Sea Islands. 

Science Museum Handbook of Pumping Machinery 

The recently issued handbook to tho collection 
of pumping machinery at the Science Museum 
(H.M. Stationery Office, 2a. 6 d. net) prepared by 
Mr. G. F. Westcott, should be of widespread interest. 
It is not a catalogue to the exhibits but a general 
introduction to the development of pumps illustrated 
by drawings and photographs of actual plant or 
models. The ground it covers extends from the 
earliest baling appliances to the most recent molecular 
vacuum pumps. After a general review of what may 
be called the philosophy of pumping, there are four 
sections dealing in turn with pumps for liquids, 
pumps for gases, high vacuum pumps and multiple 
purpose pumps. There are thirty plates in all, 
including a reproduction of the Museum chart illus¬ 
trating the development of pumping machinery. 
This ingeniously worked-out chart might prove 
useful in many technical schools. One illustration 
of great historical interest is that of the famous 
pumping plant erected at Marly by order of Louis 
XIV for supplying water from the Seine to the 
fountains at Versailles. With its fourteen water¬ 
wheels, its 253 pumps and its connecting mechanism, 
it was probably the largest machine over erected. 
Its effective horse power, however, was very small 
and it is said that the King of Denmark onee remarked 
to Louis that his water cost him as much as his wine. 

Death Valley a new 'National Monument* 

On February 11, by presidential proclamation. 
President Hoover gave the status of 'national 
monument’ to Death Valley, famous in the history 
of California for the hardships endured by pioneer 
trains crossing its arid, salt-crusted waste (Science 
Service, Washington, D.C.). A national monument 
differs from a national park only in respect to grade 
of protection; administration is simpler, either 
because of difficulty of access, lack of funds to pro¬ 
vide full national park administration, or other 
reasons. The area of the new monument is 1,601,800 
acres, about two-thirds of the total land in the 
Valley, and its dryness is so great that mineral salts ■ 
of several varieties form thick crusts upon the surfooe 
of the soil. Of theses the borax deposits used to he 
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worked commercially, In spite of its dryness, Death 
Valley is by no means barren ; more than 600 kinds 
of plants live there and on these subsist many 
animal species. Some of the notable natural features 
are Telescope Peak, Furnace Creek, a green valley 
despite its name, and Ubehebe Crater, 

Engineering Research in Japan 

The National Research Council of Japan (Imperial 
Academy House, Ueno Park, Tokyo) publishes a 
series of journals or reports each of which deals with 
some branch of science. Of these, vol. 8 of the Japanese 
Journal of Engineering has recently reached us. This 
consists of a book of 90 pages containing abstracts 
of 313 papers read before various scientific and 
technical societies or contributed to periodicals in 
1028, The abstracts are grouped under civil engineer¬ 
ing, mechanical engineering, naval architecture, 
aeronautics, electrical engineering, mine engineering 
and metallurgy. Though the papers themselves are 
written in Japanese, the abstracts are in English and 
for the greater part have been written by the 
authors of the papers. In general, the subjects dealt 
with follow the lines of engineering research in other 
countries, and the volume shows that Japanese 
engineers have a keen appreciation of the value of 
original investigation. 

Awards of the Royal Geographical Society 

His Majesty the King has approved the award 
of the Royal medals of the Royal Geographical 
Society as follows : Founder’s medal, to Mr. J. M. 
Wordie, for the work he has done in polar exploration 
from the voyage of the Endurance in the Weddell Sea 
in 1914-17 to the present day; Patron’s medal, to 
Prof. Erich von Drygalski, for his researches in 
glaciology both in the arctic and the antarctic 
regions. The Council has awarded the Murchison 
grant to Dr. Noel Humphreys, for his expeditions in 
Ruwenzori; the Back grant to Miss Freya Stark, 
for her journeys in Luristan ; the Cuthbert Peek 
grant to Dr. L. S. B. Leakey, for his studies on 
climatic changes in East Africa; and the Gill 
memorial to Khan Sahib Afraz Gul Khan, of the 
Survey of India, for his frontier and trans-frontier 
explorations and surveys. 

Announcements 

Mft. M. T. Dawe, director of agriculture, Cyprus, 
has been appointed by the Secretary of State for the 
Colonies to be director of agriculture and forests, 
Palestine. 

The Gesellschaft Deutscher Naturforscher und 
Aerate will not meet this year. The next meeting, 
the ninety-third, is to be in Hannover in 1934. Local 
secretaries are : Prof. C. Muller and Prof. Dr. Willige, 
both of the Technisohe Hoohsohule, Hanover. 

At the meeting of the London Mathematical 
Society on April 27 at 6 p.m. at Burlington House, ' 
Prof. B. L. van dor Waerden, of the University of 
Leipzig, will deliver a lecture on “Hyperoomplex 
Numbers”. Members of other scientific societies who 
assy be interested are invited to attend. 


Arrange me nts are being completed for the 
holding of the 1933 meeting of the Canadian Phyfco- 
pathologioal Society at Regina, Sask., in July, in 
conjunction with the World’s Grain Fair and the 
C.S.T.A. Convention. A committee under the chair¬ 
manship of Dr. P. M. Simmonds, Saskatoon, has 
been appointed to look after looal arrangements. 
The secretary of the Association is T. G. Major, 
Central Experimental Farm, Ottawa. 

The papers read at the conference on “Protein 
Swelling and Allied Phenomena” held at the Leather- 
sellers Hall, E.C.2, on December 1, are being reprinted 
in book form, including the introductory address by 
Prof. F. G. Donnan. The book is of about 124 pages, 
and copies will be shortly obtainable from the 
Offices of the International Society of Leather 
Trades Chemists at 17, Market Stroet, London, 
S.E.l ; price 6 s. 0 d. t including postage. 

The Quekett Microscopical Club has arranged a 
series of demonstrations in connexion with micro- 
scopy, which are being given on the same evenings 
as the ordinary fortnightly meetings for the next 
three months. The meetings are held in the rooms of 
the Medical Society of London, 11, Chandos Street, 
Cavendish Square, W.l. Tickets for the meetings 
can be obtained from Mr. Milton Offord, 8, Culmington 
Road, West Ealing, W.13. A brochure containing 
lists of recent additions to the library, cabinets and 
collections of instruments, of the Club has recently 
been published, price Is. Further information 
regarding the Club can be obtained from the secre¬ 
tary, Mr. W. S. Warton, 35, Doneraile Street, S.W.fl. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An 
organising mistress for domestic subjects in the North 
Riding of Yorkshire—The Secretary, Education 
Offices, County Hall, Northallorton (April 26). A 
chief engineer and manager of the Government 
Electrical Undertakings, Ceylon—The Crown Agents 
for the Colonies, 4 Millbank, Westminster, S.W.l 
(April 28). A principal of the City of Leeds Training 
College—The Direotor of Education, Education De¬ 
partment, Leeds (April 20). A demonstrator in the 
Department of Zoology at the Bedford College for 
Women, Regent’s Park, N.W.l (April 29). A Grade 1 
engineering assistant at the Mines Department— 
The Under-Secretary for Mines, Establishment 
Branch, Mines Department, Cromwell House, Dean 
Stanley Street, S.W.l (May 1). A probationary 
assistant naval constructor of the Royal Corps of 
Naval Constructors—The Secretary of the Admiralty 
(C.E. Branch), Whitehall, S.W.l (May 1). A head¬ 
master of the Nautical School and School of Fisher¬ 
men, Boulevdrd—The Direotor of Education, Educa¬ 
tion Offices, Guildhall, Hull (May 0). A professor of 
education at the University of Leeds—The Registrar. 
A junior full-time teacher in the Department of 
Engineering of the Municipal Technical College, 
Oldham—The Direotor of. Education, Education 
Offices, Oldham. An assistant instructor in the 
School of Navigation at University College, South¬ 
ampton—The Registrar, 
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Letters to the Editor 

[The Editor doe* not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Phenomenal Regression to the Real Object 
Dr. Thouless’h interesting article in Nature of 
February 25 on this subject is of special interest at 
the present time when physicists, physiologists, and 
psychologists are co-operating in the solution of 
problems regarding vision. The terminology and 
inodes of expression are not unusually quite different 
in the respective branches of investigation, and this 
makes it very imperative that there should be full 
mutual discussion regarding the statements involved 
so as to avoid the possibility of misunderstanding. 

The following remarks may err through mis¬ 
understanding on my part of Dr. Thoulesa’s exact 
meaning. But it seems to me that his state¬ 
ment that Fechner’s law (expressed in the form 
E — k\og{R(R Q ) ) implies that there is a single 
sensation intensity for every stimulus strength may 
be misinterpreted as to its implications. Clearly, for 
example, if /i 0 is constant while R is ft stimulus of 
variable magnitude but constant quality, the state¬ 
ment holds. But it has to bo remembered that the 
three variables in terms of which, as a minimum, 
R is usually expressed, may also appear in R 0 ; and 
that is usually dependent also on many other 
variables. Examples of those are the time which 
has elapsed since the stimulus began, or the times 
which have elapsed since preceding stimuli began or 
ended, or the qualities of these stimuli, or the 
physiological condition of the observor as dopondent 
on precedent exercise, bodily or mental, and so on. 
It is evident tliat, unless these extraneous variables 
are kept constant, one and the same sensation will 
not in general result from a definite external stimulus. 

Recognition of these conditions has direct applica¬ 
tion to the interesting cases discussed by Dr. Thouless 
in which the presence or absence of an additional 
datum, such the distance of an object, has influenoe 
on the result of the given stimuli. But it is then a 
matter for experiment to determine the form of the 
function of that additional datum which, being 
introduced into the threshold value R 0t will include 
the more general results within the scope of Fachner’s 
law for single-valued sensation. 

This raises the question of whether or not 
subjective, as well as objective, data should be 
treated similarly in so far as that may be found 
possible. The influences of memory, expectation, bias 
of any type, and so on, have to be eliminated or 
allowed for as new qualitative or quantitative data. 
Further, since external action produces mental 
activity, may not independent mental activity give 
riso to alteration of these mental activities, T Physical 
analogies suggest this as a possibility. The scope for 
investigation on these lines is immense, but its results 
may not of necessity lie outside the field expressed 
by Fechner’s law. 

The interesting results whioh ore indicated in Dr. 
Thouless’s diagram seem to be perhaps in part due 
to the actual conditions of projection. If the inclined 
circle be viewed from a sufficiently near point, a 
marked excess of the apparent short diameter over 


its normal projection actually exists ; and the curve 
is not an ellipse. But no rough method of measure¬ 
ment gives an accurate test, while an indirect guessed 
measurement is very liable to error. 

W. Peddie. 

Department of Physics, 

University College, 

Dundee, 

March 2. 

I agree with Prof. Peddie that the Fochner 
relationship need not necessarily involve a single 
sensation strength for every stimulus strength, but 
that implication is strongly suggested by the habitual 
statement, as the fundamental law of sensation 
strength, of a law which expresses this strength as 
a function of one variable (stimulus strength) and 
not of three or more. The attitude of mind induced 
by Feolmer’s law has certainly been tho relative 
neglect of the effects of spatial and temporal contrast 
(treating those as mere disturbing factors) and the 
complete neglect of the effect of the total situation 
under complex Conditions of perception. This seems 
to bo sufficient justification for making Fechner's 
law the starting point of a description of a quantita¬ 
tive investigation of the effects of the total situation. 

I certainly agree that any such variable may 
affect the absolute threshold in such a way that E 
remains the same function of RjR 0 . I know of no 
investigation to prove that this is the case. I do not 
think that the question is important, since the 
formula E ~ fclog(/J//? 0 ) is indefensible even for 
uniform oontrast conditions, since it assumes the 
validity of Weber's law for stimulus values down to 
the threshold value, whioh is found experimentally 
not to be even approximately correct. 

Prof. Peddie’s last paragraph is based on a mis¬ 
apprehension. If an inclined circle is observed from 
a near point the short axis of the projected figure 
will certainly be relatively longer than it would be 
if tho observation were made from an infinite distance 
when tho projected axis-ratio would be equal to 
sin 0 (if 0 is the angle of inclination of the disc to 
the line of vision). Tho error resulting from this 
miscalculation of the projected axis-ratio would have 
been small but I did not make this mistake. Nor did 
I use a rough method of measurement. Tho only 
rough measurement I mentioned in my article was 
for the demonstration of the presence of the effect 
(not tho exact measurement of it) by means of an 
elongated ellipse. Since the effect is large, it is easily 
perceptible to rough demonstration. Where, how¬ 
ever, quantitative results were required, the measure¬ 
ments and calculations were as accurate as I could 
make them. 

Robert H. Thouless. 

Department of Psychology, 

University, Glasgow. 


Photosensitised Decomposition of Ozone by Chlorine 
The decomposition of ozone, photosensitised by 
chlorine, has been the subject of numerous investiga¬ 
tions, and it would appear from recent work that the 
kinetics of this reaction are by no means so simple as 
at first supposed. In particular, the repent paper 
of Heidt, Kistiakowsky and Forbes 1 describes a 
complex*dark reaction whioh occurs simultaneously 
with the photosensitised decomposition. We have 
read this paper with great interest, since we have 
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also been engaged in an investigation of this reaction, 
and whilst our results confirm those contained in 
this paper, we are unablo to agree with the authors’ 
interpretation of them. 

We have found that, with pressures of ozone and 
chlorine above 100 mm. (and light of 365mfx) a red 
liquid oxide of chlorine separates on the walls of the 
vessel. The ratio CI a : O* determined by the method 
of Schumacher and Stieger* agrees closely with the 
formula (ClO,) rt . 

The oxide is presumably to bo identified with the 
mist noted by Allmand and Spinks* and by Heidt, 
Kistiakowsky and Forbes 1 ; the former authors note 



the formation of chloric and porchloric acids, when 
the mist dissolves in water. As is well known, ft 
similar red oxide, Cl a 0 6f was also described by 
Bowen*, by Bodonstein, Harteck and Padelt 6 , and 
by Schumacher and Stieger* as formed by the inter¬ 
action of chlorine dioxide and ozone. 

It was found that the separation of this oxide was 
particularly markod at 0° C. A quantity of the oxide 
was prepared at 0° C. and the excess chlorine, ozone, 
and oxygen removed by a Hyvao pump while the 
vessel was cooled to — 10° C. 

On warming the oxide it was then found that no 
constant vapour pressure was shown. On the con¬ 
trary, a steady increase of pressure occurred, this 
being negligible at 1°C. and becoming more and 
more rapid as the temperature rose. On cooling 
a ga i n to I°C., the original pressure was not regained, 
showing that an irreversible decomposition had 
occurred (Fig, 1). 

W© suggest that the phenomena noted by Heidt, 
Kistiakowsky and Forbes are explicable in terms of 
the separation of this oxide, which, according to 
our experiments, should have occurred under the 
conditions adopted by them, namely, high ohlorine 
and ozone pressures and an initial temperature of 
2°C. 

The oontinued increase of pressure after the light 
was out off noted by them, indicates the (thermal) 
decomposition of this oxide film; it is to be noted 
tha t, according to their experiments, this did not 
occur until after the gases had been ill umina ted for 
a considerable period, as is to be expected, according 
tothis hypothesis, 

/ iVe find a temperature coefficient of 2*34 per 


10° C. for the decomposition of the oxide ; this is 
of the same order as that noted by Heidt, Kistiakow¬ 
sky and Forbes for thoir “dork reaction”. Our 
apparatus is essentially similar to that used by 
them, and on account of the separation of the oxide 
we have not attempted to measure quantum 
efficiencies at chlorine pressures above 100 mm., 
since it is impossible to do so by pressure increase. 
Our results at lower pressures of ozone and ohlorine 
indicate, on the other hand, that reproducible results 
are obtained when separation of the oxide is not 
allowed to occur, and that., while inert gases have 
no effect on the course of the roaction, oxygon had 
a distinct inhibiting effect. These results will shortly 
be published elsewhere. R. G. W. Norrihh. 

G. H. J. Nbviuue. 

Department of Physical Chemistry, 

Oambridgo. 

Feb. 21. 

1 Amer. ('hem. Site., 55, 223 ; 1033. 

1 Z. Anarg. Ch*m., 184, 272 ; 1020. 

a Vhem. Hot., 600 ; 1932. 

4 ./. ('hem. Sor., 123, 232H ; 1923. 

1 Anorg. (Arm., 147, 233 ; 1025. 


Electrometer Triode in the X-ray Ionisation 
Spectrometer 

Mu. J. A. C. Tkeuan, writing in Nature of 
February 25, mentions that tho application of the 
electrometer triode to X-ray ionisation spectrometers 
is under consideration. I have successfully used this 
valve for this purpose during tho past three years 
and saw it in use in Germany oven earlier. 

In the earlier measurements in this laboratory, the 
grid of the valve was not connected to the filament 
through a high resistance. X-rays were allowed to 
pass into the ionisation chamber for a suitable 
interval, generally 10 sec., and tho charge collected 
on the insulated electrode was measured by the change 
in anode current of the electromotor triode. This is 
usually of the order of one microampere and may be 
measured directly by a galvanometer. This is the 
most sensitive method of using tho valve. 

Following Dr. B. W. Robinson, of the Davy- 



auglf, of reflection 
Fig, 1, 


Faraday Laboratory, it is now the practice here to 
connect the grid to the filament by a high-rosiatanoe 
leak (pencil line on amber) in which ease tho steady 
deflection of the galvanometer measures the ionisation 
current. The anode current when no X-rays are 
entering the chamber is compensated by a potentio¬ 
meter arrangement and the oirouit is essentially the 
same as that given in the diagram of Mr. Teegan’s 
letter. 

For most measurements a semi-automatic recording 
device is used. The ionisation chamber is set at the 
required angle and the crystal rotated through the 
reflecting angle by means of a worm-driven wheel. 
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The same driver causes a drum carrying paper to 
pass under a pen which is moved by hand along 
guides parallel to the axis of the drum so that it 
follows the deflection of the galvanometer spot. The 
curves in Fig. 1 were obtained in this way : the 
ordinates, being the deflections of the galvanometer, 
measure the intensity of the reflected X-rays and 
the abscissas give the rotation of the crystal. 

The curves were obtained by passing molybdenum 
Kot radiation, filtered through zirconium metal, 
through a thin plate of gypsum so that orders (400), 
(800), (1200) could reflect at angles of 8°, 16°, 24° 
approximately. The crystal turns through 1° in 1*0 
minutes and this corresponds to the paper moving 
forward by 2-8 cm. This enables measurements to 
be made much more quickly than was possible with 
the earlier arrangement. The steadiness of the zero 
is indicated by the lino a&, which was obtained with 
the X-rays cut off, and the sensitivity may be 
estimated from the fact that the X-rays used for the 
curves shown produced a barely visible fluorescence 
in a darkened room on a barium platinocyanide 
screen. 

The apparatus is simple to set up and very reliable. 
Precautions must bo taken to shield the valve 
electrostatically but the galvanometer need not be so 
protected. The total cost of the apparatus is less 
them that of the usual electrometer systems used for 
the same purpose. W. A. Wooster. 

Department of Mineralogy and Petrology, 
Cambridge. 

Feb. 25. 


In Nature of February 26, Mr. J. A. 0. Teegan 
proposed to apply the ‘electrometer valve 1 now pro¬ 
duced commercially by the G.E.C, to an X-ray 
ionisation spectrometer for the amplification of 
ionisation currents. It may interest him to know 
that such a valve has been in uso for this purpose 
in this Laboratory for the past eighteen montlis with 
success, using a circuit identical in all essentials with 
that which he describes. 

The G.E.C. valve is simpler in construction than 
the FP 54 pliotron described some years ago by 
Messrs. Metcalf and Thompson for a similar purpose 
in the Physical Review; I think, however, that it 
ia not quite so sensitive os the American valve. 

To take full advantage of the G.E.C. valve used 
with an ionisation speotromoter, the indicating 
galvanometer should have a quick period (1 sec.) and 
sensitivity of the order of 100 divisions per micro¬ 
ampere. I do not know whether such a galvanometer 
can be obtained cheaply ; one can be made quite 
easily, since high resistance in the galvanometer coils 
(25,000 ohms) is of no particular disadvantage in this 
circuit. 

B. W. Robinson. 

Davy-Faraday Laboratory, 

Royal Institution, 

London. 

Feb. 27. _ 

High-Frequency Electric Discharge in Gases 

In October 1929, while using a radio-frequency 
oscillator of the tuned-plate/tuned-grid type (Fig. 1) 
for exciting the capacitive electrodeless discharge 
photographed by J. and W. Taylor 1 in gases at low 
pressure, 1 observed phenomena which have not, I 
believe, been elsewhere described. 


The frequency employed ranged from 11-1 mega¬ 
cycles sec.- 1 to 21 *4 megacycles seer 1 ; the valve 
was a power-oscillator of the VO 150 type with 
1,800 volts anode potential supplied by accumulators, 
and the anode current ranged from 150 milliamperes 
to 100 milliamperes at these frequencies respectively. 
The anode inductanoe comprised three to four turns 
of 12 gauge wire, and to excite the discharge two 
wires were attached by clips to turns at opposite 
ends of the coil and their other ends were tightly 
bound round the ends of an ordinary positive column 
tube of about 18 cm. cylindrical length by 1-3 cm. 
internal diameter filled with neon with but slight 
traces of unknown admixture at approximately 
8 0 mm. mercury pressure. The cylindrical sheath 
electrodes fused into the frusta-conical bulbs at the 
ends of the tube (Fig. 2) were not connected. 

Originally, excitation of luminosity by the method 
used by Prof. R. W. Wood and A. L. Loomis 1 was 
in view, but in certain conditions, discharges were 
obtained of a curious nature : when the plate and 
grid circuits of the oscillator were closely in tune, a 
single streamer ran longitudinally through the tube. 



+ HT- 
¥iq 1 . 

but instead of boing straight and lying approximately 
along the axis of the tube, the streamer appeared 
bent somewhat into the shape of an elongated sine- 
wave of one complete cycle. When the frequency to 
which the grid circuit was tuned was slowly caused 
to diverge from that of the anode circuit, the streamer 
began to rotate at an accelerating rate about the 
axis of the tube, the sense of rotation depending 
upon the direction of divergence. At the same time, 
the streamer took on a helical conformation of one 
turn. With increasing divergence the speed of rota¬ 
tion increased until the whole tube appeared filled 
with glowing gas; with further divergence the 
discharge resolved itself into two inter-twined helical 
streamers revolving together but in the opposite 
sense to that of the single streamer. As the divergence 
continued to increase the, angular velocity of the 
inter-twined streamers decreased to zero (Fig. 2), 
reversed end increased again until the tube was 
filled with a blur of light, and this cycle of phases 
was repeated with the periodic intercalation of an \ 
additional strand to the multiple streamer up to 
sixteen or seventeen strands, when they became 
difficult to count. 

This discharge was exceedingly diflioult to produce > 
at will: usually the form was that shown in Fig. 3* / 
in J. and W. Taylor's article, but by breaking arid 4 
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pairing the anode supply circuit many times in 
succession, rotary streamers generally appeared. 
The distance between the capacitive electrodes was 
immaterial to inception and appearance, and orienta¬ 
tion of the tube with respect to the coil or to a 
permanent magnet appeared to be without sensible 
effect. Once started, the discharge was extremely 
stable, and the envelope temperature was of the 
order of 40°-60° C. 

Occasionally, only about half the distance between 
the external electrodes would exhibit rotary streamers 
while the remainder would contain a stationary, 
co-axial, thicker column (Fig. 3). A rotary discharge 
also occurred more frequently between the bright 
rings immediately within the capacitive electrodes 
and the unconnected sheath electrodes in the bulbs, 
always with a large number of strands (Fig. 4). 

In explanation, I tentatively suggest that the 





electronic displacement current and the correspond¬ 
ing equivalent accelerating potential difference 
between two points in the gas (between which the 
displacement current is drifting) are out of phase to 
an extent depending upon the divergence of natural 
frequencies of tuned-grid and tuned-anode circuits of 
the oscillator, and the result is that an electron if it 
were originally at rest within the tube would describe, 
in the absence of collisions, a zig-zag path round an 
annulus inside the walls ; the net effect of a large 
number of electrons doing this gives in general a 
rotary helical locus of maximum electronic velocity 
(and therefore of ionisations-by-oollision). The 
suggested effect of phase difference, though a purely 
ad hoc supposition, would appear to be substantiated 
to a certain extent by equations (7) and (8) given 
by Darrow in a recent paper on “High Frequency 
Phenomena in Gases”*. 

Baird Laboratories* J. C. Wilson. 

133 Long Acre, 

W.C.8. 



Hydraulic Seismographs 

Prof. Kapitza has described 1 a balance for the 
measurement of magnetisation in which he makes 
use of hydraulic magnification and damping in a 
very ingonious manner and suggests that the same 
method may be adopted for the construction of 
seismographs. In order to explore the possibilities 
of this type of instrument for the recording of earth¬ 
quakes a series of comprehensive experiments was 
carried out by us in the Colaba Observatory. 

The apparatus for the recording of the vertical com¬ 
ponent consists of an inverted cylindrical cup, its 
lower horizontal face being closed by a thin metal 
diaphragm and a narrow open tubo being attached 
horizontally fitting a hole in the side in which a 
mirror is suspended from a horizontal axle. A 
cylindrical jacket covers the cup all round except 
the diaphragm at the bottom. A highly viscous oil 
is then pourod into the double chambers, so as to 
fill up completely the inner chamber, and the dia¬ 
phragm is then loaded by attaching a weight of 
1 kgm. or more to a rod fixed at its centre. The 
vertical component of the ground movements sets 
up oscillations in the diaphragm and forces the oil 
to move to and fro through the narrow tube, and 
this gives a largo oscillatory angular motion to the 
mirror which is recorded photographically. With a 
tin diaphragm of thickness 0*019 cm. and diameter 
15 cm. loaded with 1 kgm., a period of 2*3 seo. and 
a damping ratio of 6 : 1 were obtained when the 
instrument was filled with etistor oil. 

The low free period of tho system does not moke 
the instrument very sensitive to earthquake waves. 
It is, however, highly sensitive to artificial vibrations 
of the ground and givos also good records of tho 
sustained vibrations, such as microseisrns. Being a 
compact and fully assembled portable instrument it 
should form a valuable equipment for geophysical 
prospecting. 

If the chambers be so arranged that the membrane 
is in the vortical plane and is loaded with two 
symmetrical weights fixed at both ends of a hori¬ 
zontal rod passing through its centre, the instrument 
records tho horizontal component of the ground 
movements. The sensitiveness to earthquakes of the 
instruments for horizontal and vertical components 
is increased if the free period of the system is increased 
by using membranes of very large diameters. A 
leather or rubber membrane Hlightly increases the 
sensitiveness, but generally produces an unstable 
‘zero’. A detailed account of the investigation will 
be published in due course. 

S. K. Bankrji, 

K. N. Sohoni. 

India Moteorological Department, 

Poona. 

Feb. 20. 

1 Proc. Roy, Soc. t A, 181, 224-242 ; 1981. 


Reversal of Current in Rectifier Photo-Cells 
Wb have noted with interest Mr. Guild's observa¬ 
tions on this effect, as recorded in N atuhk of March 4. 
In reply to his query, the values given for the relative 
sensitivities were for an “equal energy spectrum”, 
being obtained by direct comparison with a Moll 
vacuum thermopile for the different spectrum 
regions. Any other method of presentation would 
obviously be valueless, as the energy flux reaching 
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the cell increased rapidly with the wave-length. 
The maximum reverse current obtained from the 
marginal regions of the cell was no less than 28 '5 
per cent of the maximum direct current obtained 
tor the same regions. 

We should like to take this opportunity of 
apologising to Dr. P. Auger and M. C. Lapicque for 
having overlooked the section of their paper 1 in which 
they briefly mention the reversal phenomenon, and 
give its explanation, identical with the ono since given 
by us and by Mr. Guild. Dr. Auger also studied the 
spectral transparency of such gold and silver films, as 
Mr. Guild is now doing ; from this he deduced the 
true variation in the spectrum of the photo-electric 
properties of cuprous oxide, sinoe the curves given 
by gold and silver iilm cells wore identical when 
corrected for the transmission of the film. The 
transmission of cuprous oxide films has been studied 
by L. Dubar*, who investigated also the temperature 
coefficient of the colls up to 60° C. Dubar 8 has also 
studied the peculiar constitution of the cuprous oxide 
layer. H. H. Poole. 

Royal Ditblin Society. 

W. R. G. Atkins. 

Marine Biological Laboratory, 

Plymouth. 

March 11. 

1 C. li. Arad , Sci. Paris. 193 , 320 ; 1931. 

' Lor. cit 198 , 659 ; 1931 . 

• is>r, HL, 194 . 1332 ; 1932. 


A Rule for the Rotatory Direction of the Acetylated 
Aldonic Nitriles 

During research on some HUgar derivatives, the 
rotation in chloroform of their acetylated aldonic 
nitriles was determined, and the following results 
were obtained : 

tetra-acetyl d-xylonic nitrile, (u)]] «n + 50 -3° ; 

tetra-acetyl J-arabonic nitrile, (a)“c= + 4-2° ; 

penta-acetyl rf-galactonic nitrile, 4-48*4° . 

From a search in the literature, the rotations 
determined for other nitriles were found to be : 

penta-acetyl d-gluoonic nitrile 4* 46-2°: 4-48 *0°; 

hexa-acetyl d-gluco-a-hoptonic nitrile 4 , (a)]] ** -f 24 -6° j 
hexa-aoetyld-manno-a-heptonicnitrile 4 (a)JJ = -f 31 *4°; 
penta-acetyl d-mannonio nitrile*, (a)JJ «= — 1 *4°; 
penta-acetyl l-rhamno-a-hexonicnitrile*,(a)^=» - 76 *4°. 

The following data were found for non-acetylated 
aldonic nitriles : 

gluconic nitrile 4 (a)JJ «■ 4* 8 *8° j 

d-manno-a-heptonic nitrilo*, (a)^ — 4- 23 *1° ; 

I-rharano*a-hexonic nitrile 8 , (a)JJ ■» — 23 *4° . 

When the figures and signs of rotation of the 
acetylated nitriles are compared, it is seen that a new 
rule similar to the well-known amide or phenylhydra- 
zide rules of Hudson for aldonie acids, can also be 
formulated for the acetylated nitriles of the same acids. 

When the configuration of the 2-oarbon atom is 
considered, it follows that nitriles in which that atom 

has the configuration H(JjO.COCH, (that is, HX^OH 
in the primitive monose, employing Fischer’s pro¬ 
jection formula) rotates to the right, as is found in 
d-xylonio, 1-arabonio, d-galactonio, d-gluconic, d-gluoo- 
.a-heptonic, and d-mannQ-a-heptonio acetylated nitriles. 


When the configuration of the 2-oarbon atom is 
reversed: CH,00.0(J)H (that is, HCXJ2H in the 

primitive raonose) the nitriles rotate to the left, as 
in d-mannonic, and l -rhamno-a-hoxonic acetylated 
nitriles. It follows that the sign of rotation of the 
nitriles will be the same as that of the amides and 
phonylhydr&zines of the same acids. It is of no use, 
however, to make comparisons betweon the rotatory 
values of the acetylated nitriles and the amides or 
the free acids, owing to the different solvents em¬ 
ployed in each case. 

The theoretical foundations of the nitrile rule are 
the same as those for the amides or the phenylhydra- 
zides, and have been explained by Kuhn and 
Freudonberg. Only exaltation of the individual asym¬ 
metric carbon atoms must happen owing to acetyla¬ 
tion of the alcoholic hydroxyls. When the free 
nitriles are considered, it is seen that perhaps the 
rule can also be applied to them, although the 
examples are fow in number. 

Work is now being done with other members of 
the same group to ace if they accord, as we expect, 
to the rule. It is hoped to include some oc-oxy acids. 

Instituto de Fisiologia, Vbnancio Deuloeeu. 

Buenos Aires. 

Jan. 16 . 

1 Z<*mpli‘u and Kins, B*r., 80, 105 ; 1927. 

* Wolfrum and Thompson, J. Amer. Chrm. Sor., 88 , 622; 1931. 

1 MlkftM, Ctam. Zenlr., 1, 2704 ; 192H. Chem. Ah*., 28, 2041 ; 1929. 

4 ZempkT, Brr. 80, ifl ; J927. 

Zones of Apparent Inhibition of Sunspots on the 
Solar Disc 

In a recent paper 1 referred to in Nature of 
February 18, p. 246, Mr. P. R. Chidambara Aiyar 
reports the result of an analysis of the distribution 
over the visible portion of the sun of sunspots lasting 
two days, and finds that his curves of distribution 
show, in addition to a maximum at the centre of 
the disc, maxima at longitudes about 15° inside either 
limb. This he describes in terms of the intervening 
minima by calling their positions zones of apparent 
inhibition of spots. 

It is to bo expected that the number of spots 
of any given size or period observed, in an assigned 
number of degrees of longitude, would show a steady 
diminution from centre to limb simply on account 
of foreshortening rendering the spots less visible. 
The minima noted by Mr. Aiyar can scarcely have 
a physical significance since the co-ordinates used 
(apparent longitude on the solar disc) have no 
physical meaning for the sun, being fixed on any 
day by the position of the earth in its orbit on that 
day. 

Mr. Aiyar has established that his results are not 
due to random variations in the data, and accordingly 
a cause lying in the mode of selection of the data 
is to be sought. I wish to point out that the explana¬ 
tion of the inhibitory zones is to be found in the 
following reason for the existence of the maxima 
near the limb, and that there is in fact no 
region of scarcity, but merely a spurious region of 
richness. 

In selecting the spots, only those are used which 
are observed on two days, but not on three or more, 
If the whole surface of the sun were visible this 
selection would operate uniformly in all solar longi¬ 
tudes, but in fact only the region from — 90° to + W)° 
is visible at any one time, and this leads to an 
excessive count near the limb. Owing to the rotation 
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of the aun, a spot travels about 15° per day, bo that 
all spots between longitudes — 60° and + 60° are 
observable during two days or more ; hence all spots 
occurring in this region are excluded from the count 
if their life exceeds two days, while spots in the 
remaining regions are observable for two days or less. 
Taking — 90° as the limb of the sun which is rotating 
towards the earth, all spots classified as two day 
spots between about — 90° and — 60° may in fact 
have had any life up to about 16 days, and similarly 
all spots classified as two day spots between about 
+ 60° and + 90° may have a life of from two days 
up to about 10 days, that is, in either zone half a 
revolution period of the sun plus rather more than 
two days. Actually the limits 60 ° and 90 ° must bo 
replaced by somewhat smaller values to allow for 
the loss of spots by foreshortening, and in any event 
the foreshortening conquers at the limb where 
the number must finally fall off. 

Thus we are to expect spurious maxima at about 
±76° due to this selection, and this is precisely 
where Mr. Aiyar finds his extra maxima. 

A more detailed numerical investigation will be 
described later. J. A. Carroll. 

The University, 

Aberdeen, 

March 8. 

1 Mon. Not. R.A.S 83, 160 ; 183J*. 


Further Light on the Schneider Mediumship 

I havb read the review in Nature of April 8 of 
Mr, Harry Price’s “An Account of some Further 
Experiments with Rudi Schneider”. To deal in 
detail with the charge of fraud brought by Mr. 
Price against Schneider in his report would take up 
more space than could be afforded in those columns. 
I have, however, been closely associated with all the 
experiments which have been made with this medium 
in England (April 1929 to December 1932), and I 
would ask all who are interested in these matters 
to withhold their judgment until a report has been 
published of further experiments held with this 
medium (October to December 1932). These further 
experiments were carried out in as scientific and 
impartial a manner as circumstances permitted and 
the results supplied strong indications that Schneider 
indeed possesses genuine ‘supernormal faculties’. 

In reply to the suggestion put forward in the 
review in question that the presence of a supposed 
accomplice invalidates Dr. E. Osty’s report “Les 
Pouvoirs Inconnus do l’Esprit sur la Matter©”—a 
report of careful experiments with the same medium, 
1930-1931 —it appears that the attempts of trickery 
in question were of a puerile order and in no way 
affected the main issue. The infra-red ray apparatus 
and objects subjected to telekinesis were com¬ 
pletely separated from the medium and sitters by 
a clamped gauze net, 5 feet 6 inches high, and none 
of the attempts at trickery affected any phenomena 
on the far side of the net. Out of a total of ninety 
stances held by Dr. Osty, the suspect attended only 
fifteen* of whioh seven were blank and at none 
was telekinesis reported. 

It should be noted that Mr. Price did not notify 
. his Counoil or any of his invited sitters of (1) the 
existenoe of the incriminating photograph, (2) the 
friendly warning of Dr. Osty with regard to the 
suapeot who, however, was allowed by Mr, Price to 
attend all the stances arranged by him. 
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It is hoped to carry out still further experiments 
with the same medium later this year, when various 
improvements will be adopted concerning both the 
technique of the stances and the scientific apparatus 
employed. 

20a North Audloy Street, C. M. Hope. 

London, W.l. 


Tracheal and Blood Gills in Aquatic Insect Larvx 
Among the larvm of aquatic insects, two fairly 
well-defined types of gill-like structures are commonly 
found—‘tracheal gills’ and ‘blood gills’. The formor 
term is applied to thin plates or filaments with a 
copious tracheal supply and only a very small blood 
cavity, structures which are typically developed in 
such insects as Ephemoroptora and Triohoptera. 
The term ‘blood gill* is restricted to organs which 
have a spacious lumen but in whioh tracheae are 
poorly developed or totally absent ; the ventral and 
anal gills of Chironomus being a familiar example. 

! The work of Fox 1 on Chironomus gave rise to doubt 
i as to the respiratory function of blood gills in general, 
doubt which has been strengthened by the confirma¬ 
tory work of Hamisch 11 , and in a recent series of 
papers Wigglosworth* describes experiments upon 
the anal gills* of the larva of the yellow-fever 
mosquito (Aedes ( Stegomyia ) argentatus ), from which 
he concludes that the main function of those struc¬ 
tures is the absorption of water and that they are of 
little value as organs of respiration. Since in this 
species they are much larger than in the majority 
of allied forms, it is probably safe to assume that in the 
Culicida? as a whole, anal gills are of little importance 
from the point of view of respiration : a conclusion 
which in confirmed by my own experiments on CuZ&r 
spp. 

In view of those results, it seems opportune to 
give a brief summary of experiments on blood gills 
and tracheal gills in other aquatic larvae which 
I have carried out, a preliminary account of 
which is already in the press 4 . The toohnique 
employed was similar to that described in a previous 
paper 6 . In the case of the recital blood gills of 
Trichoptera, it was not possible to detect any respir¬ 
atory function, and similar results were obtained with 
the rectal gills of Simulium, Coreihra , etc. One can 
therefore state that in no ease has it been shown that 
the blood gills of aquatic larva? serve any useful 
function in respiration. While there remains the 
possibility that these structures may come into play 
only within certain limits of oxygon tension, it may 
be said that the work of Hamisch gives no support 
to this hypothesis even in that form (Chironomus) in 
which it would appear most probable. 

As might be expected, experiments with tracheal 
gills have yielded different results and have shown 
that these organs are undoubtedly active in respira¬ 
tion. But it has long been known that the larvae 
of Agrionid dragon-flies can survive for a considerable 
period in the absence of caudal lamellae and Cuenot* 
showed that the tracheal gills of cortain Ephemerop- 
tera (Ephemera, Ghloeon) con be removed without 
Causing the death of the insect. In the Agrionids, 
the existence of general cutaneous respiration is 
easily demonstrate*! and my observations have 
shown that cutaneous respiration is also very pre¬ 
valent among Ephemeroptera ( Chloeon ), Triohoptera 
(Limnophilue, Anabolia, Leptocera ), Coleoptera 
(Qyrimm) and Neuroptera (Sialis), although in every 
case the traoheal gills are undoubtedly acting more 
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or less efficiently. Since these observations were 
made, it has been shown 7 that the gills of the 
Ephemerid Hexagmia reeurvata are not essential to 
life in. the winter months and that* even the elaborate 
gills of the Caddis Macronema zebratum are super¬ 
fluous : the insect being capable of completing its 
life history without them. 

In certain genera of Plecoptora tracheal gills are 
poorly developed and in some instances, by no means 
email forms, they are lacking altogether, so that 
gaseous exchange takes place entirely through the 
genera) body surface. Experiments with larvse of a 
species of Leuctra which lacks tracheal gills entirely 
allowed that respiration proceeds most rapidly at the 
ventral surface of the thorax and the bases of the 
legs, the indicators being affected Inter at the 
‘neck’ and at the anterior region of the abdomon. 
In view of this, it is interesting to note that an 
American species of Nernoura has been described* 
as having the walls of the femora richly supplied 
with tracheae as if to serve as a gill. 

Tracheal gills arc rare among dipterous larvte. 
Such gills with a large tracheal supply occur in 
Tipulids (For example, Pedicia) and in the curious 
larvse of the Fantophthalmidie, but in each case 
open spiracles are present, and although the gills have 
been shown 10 to be the site of very rapid gas exchange 
compared to the rest of the body, it is known 11 that 
the larva ( Pedicia ) cannot long survive occlusion of 
the spiracles. They are at best a rather unimportant 
accessory means of respiration. 

To sum up, it can be said that the blood gills found 
in aquatic insect larvae are practically negligible so 
far as respiration is concerned, and to this extent 
the conclusions of Wigglosworth are supported. 
Certain types of traoheal gills, on the other hand, 
may be very efficient. But they are by no means 
the sole organs of respiration and even where 
highly developed, may be secondary in importance 
to the general body surface; under experimental 
conditions the animal can often do without them 
for long periods if not altogether. 

W. H. Thorpe. 

Zoological Laboratory, 

Cambridge. 

Feb. 20. 


* Owing to fclittir small tracheal supply and relatively large blood 
space the anal ft Ills of mosquito larva; are here classed os ‘blood gUla* 
rather than 'tracheal gtllV. 

’ Fox. II. M., J. Om. Phytiol., 8, 565 ; 1920. 

1 Harnloch, O., X. Vergl. Physiol.. 11, 285 ; 1930. 

3 Wiggles worth, V. Kxp. Biol., 10, 1, lfl, 27 ; 1933. 

* Thorps, W. H., Froc. IV Int. Congrats Kntom. Paris (In press); 
1033. 
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i# Thorpe, W. H., In press (1933). 

II Oldham, .1. N., Proa. Boy. Phy *. Soc., 21, 33 ; 1920. 


Earthquakes in the Holy Land: A Correction 
In an article on earthquakes in the Holy Land 1 
there is given a list of 207 shocks, of whioh there is 
record, between the years 1606 B.c. and a.d. 1927. 
Among these are 27 dates from an Arabian authority, 
As-Soyuti, whose work appears in translation in the 
Journal of the Asiatic Society of Bengal . In transcrib¬ 
ing those dates I failed to observe that they were 
stated as a.h., that is, Anno Hejira, instead of 
Anno Domini. They are, therefore, as quoted in 
my list something over six centuries too early. The 
corrected dates are as follows : 


A.H. 

A.D. 

A.H. 

A.D. 

A.H. 

A.D. 

94 

712 

434 

1042 

662 

1167 

98 

716 

465 

1063 

666 

1169 

130 

747 

460 

1067 

576 

1179 

220 

635 

462 

1069 

678 

1182 

233 

847 

479 

1086 

697 

1200 

242 

856 

484 

1091 

600 

1208 

245 

869 

532 

1137 

702 

1302 

393 

1002 

536 

1143 

791 

1388 

425 

1033 

551 

U56 

869 

1484 


Inasmuch as the Hejira dates from July 622 a.d. 
and there are adjustments of the calendar dates for 
fractions, these figures may b© off one year. It is 
also probable that the original dates aro approxi¬ 
mate. Hence where As-Soyuti differs by a year from 
others given in tho list as published, one shook only 
is presumably meant. 

lii this connexion I would direct attention to a 
very onoiont, yet definite observation regarding the 
now well-known earthquake fault that traverses the 
eastern slope of the Mount of Olives : 

“And His feet shall stand .... upon the mount of 
Olivos, which in that day is before Jerusalem on the 
east, and the mount of Olivos shall cleave in the 
midst thereof toward tho oast and toward the west, 
a?td there shall be a very groat valley ; and half of 
tho mountain shall remove toward tho north, and 
half of it toward the south/’* 

Activity on this fault was the occasion of 
destructive tremors in 1927. That it was the scene 
of more obvious displacement some 2,500 years 
earlier we cannot doubt in view of the graphic 
description of the Old Testament writer, although 
his identity and the exact date of his prophecy are 
matters of uncertainty, especially with reference to 
this particular passage. 

Bailey Willis. 


Stanford University, 

California. 

March 6. 

* Bull. Seitmol. Sot. America, 18, 1928. 

• Old Testament, Zechariah, 14, 4, b20 B.o. 


A Numerical Coincidence 
In “The Expanding Universe” Sir Arthur Edding¬ 
ton refers to the fine-structure constant , whioh appears 
to be a fundamental in the modern physics of which 
he treats, as a pure number the value of whioh is 
close to, if not exactly, 137, and in a later passage 
he writes: “nature’s curious ohoice of certain num¬ 
bers such as 137 in her soheme,” 

There is no indication that Sir Arthur includes the 
following facts in his thesis but it is undoubtedly the 
case that the number 137 is remarkable because it 
is tho logarithm of itself, or, to be more precise, 
13713 is the mantissa to five decimal places of the 
logarithm of 13713. Also the reciprocal of 13713 
used as circular measure is the value of the usual 
symbol for the rate of rotation of the earth, it being 
the angle through which the earth turns in one 
second of mean solar time. 

These tilings are mentioned as an interesting 
ooinoidenoe in an excellent but perhaps little known 
book, “A Few Chapters in Astronomy”, by Claudius 
Kennedy, first published in 1894. The resemblance of 
this salient number to one in a very different 
connexion may well be taken as cm example of 
Nature’s whimsicality. 

H. P. Homs. 

65, Tranquil Vale, 

Blaokheath, S.E.3. 

March 13. 
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Research Items 

Age of Maglemose in Britain. The evidence tor dating remarkable profusion of Bovidw and by typical 

the three Maglemose harpoons, which have been African fauna, elephants, giraffe, rhinoceros (?); but 

found in Britain, by means of the pollen deposits in neither camel nor horse is presont; human figures 

pool, is discussed by H. and M. K. Godwin in Antiquity are without the ‘Libyan forelock* and are armed with 

for March. Of the two harpoons from Holdemess in bows and throwing-knives (?). The engravings have 

Yorkshire, the Skipwea example was found below a dark patina. The bow, often shown on South 

5 ft . of peat with remains of reindeer and an Ancylua Algerian engravings, is possibly an Ethiopian charao- 

fauna. Samples of the pent deposit, which is 7 ft. toristic. In the second, the camel group, there are 

thick with brown sandy silt below, show an iminigra- no elephants or giraffe (?), camels and horses appear, 

tion and rise of Alnus with a diminishing Pinun , a and the human figures show the ‘Libyan forelock’ 

high initial percentage of Corylus , falling rapidly, and are armed with a round buckler, throe javelins 

but with a pronounctid secondary maximum, a small with metal tip and a sword which hangs from the 

percentage of Salix and Tilia t and Ulmus and buckler arm. Many show marked stoatopygia. The 

Quercus showing high percentage values in the lower patinntion is light in colour, 

samples. These conditions are characteristic of the 

Boreal period, the actual site of discovery being late Distribution of Birds of the Russian Altai and north- 
Boreal. A ‘moorlog’ sample trawled from the North ; west Mongolia. A posthumous paper by P. Sushkin 
Sea between the Leman and Ower banks off the coast has recently b<xiii published (Bull. Soc. Nut, Moscou , 

of Norfolk, the point from which a Maglemose harpoon 41, Nos. 1-2) in view of the increasing trend towards 

was trawled in the summer of 1932 [this should bo mid-Siberian investigation. A description of the 

September, 1931], showed an absence of alder, a topography and vegetation of the aroa precedes a 

virtual absence of elm and an absence of oak from list of 373 species and sub-species of birds, tabulated 

the basal sample, and suggests that this harpoon is according to district and the nature of their stay, 

rather older and of early Boreal age. The attempt Excluding occasional species, about ninety per cent 

to obtain samples of peat from the Hornsea site in of the forms are classed as ‘nesting 1 . Conclusions 

Holdemess, from which the second of the Yorkshire are drawn as regards the division of the territory in 

specimens came, was unsuccessful. Turning to relation to its fauna. In addition, 26 now, probably 

analogous finds on the Continent, the artefacts from new, and imperfectly known sub-species are described 

Kunda in Esthonia came from a layer of ‘bleke’, a in both Russian and English. The contribution gains 

fresh-water calcareous deposit of the Kunda sea, additional importance from the fact that the author 

overlying clay with sub-arctic plants and Betula t considered the list practically exhaustive for the area. 

Pinna and Salix. The Kunda artefacts can be dated It is to bo regretted that lack of space made it 

with certainty as of Boreal age and correlated with impossible to include the entire work, with photo- 

the Ancylus maximum. The Pinus maximum and graphs, etc. 

fall, tho diminishing Betula , the increasing Alnus and 

the immigrant Ul?nus f with Quercus not yet presont, Worms parasitic in Cetacea. Dr. H. A. Baylis has 
characterise tho Boreal period for the more northerly compiled a useful catalogue of the parasitic worms 

parts of Europe. Forest development seems to have of Cetacea (“Discovery” Reports, 6, 393-4IB ; 1932). 

been synchronous in Esthonia, Denmark and England The first section of the work includes a list of the 

and the Maglemose cultures of each were approxi- parasites, in which are given the synonyms of each 

mately contemporaneous. species, the hosts from which they have been 

recorded, and references to the principal publications 

Saharan Rock-Engravings. “L’Adrat Ahnot ; Con- in which the species are described or discussed. The 

tribution k l’Etude arch^ologique d’un District recordtxl species of trematodos are eighteen, of 

Saharien” ( Tr . el MAm. de VInstitut d'Ethnologie, cestodes sixteen with three which can only be 

Paris. T. 19) by Dr. Th. Monod contains, inter alia , placed generically, of nematodes twenty-four besides 

the results of an examination of a large number of two larval forms ami one doubtful species, and of 

rock engravings and inscriptions. These have been Acanthoccphala seven species and two worms only 

recorded on thirty-six sites, of which the author has generically determinable. Tho sooond part of the 

visited twenty-nine* The problem of the age of these work consists of a list of hosts with the parasites 

engravings, in default of data, seems insoluble. A recorded from each and is followed by a biblio- 

certain criterion of relative age is afforded by the graphy. 

weathering of tho engraved lines ; but this ceases to 

be an indication when once they have toned down to Spider Crabs from Japan. Eleven species of Japanese 
the tint of the surrounding surface of the limestone. Oxyrhyncha belonging to ten genera are described 

Jt does not seem [>oHsible to relate the engraving by Dr. Tsune Sakai in the Science Reports of the 

with certainty to the chronological and classificatory • Tokyo Bunrika Daigaku, Section B., No. 4, 1932 ; 
schemes suggested for the rock engravings of Northern Zoological Institute, Tokyo University of Literature 
Africa, especially as these are not themselves con- and Science (“Notes on some Rare Materials of 

vincing. The only classification that appears possible Japanese Oxyrhyncha”). New information on some 

is into two groups according to the subjects :—(1) a rare forms is given, two of the species are new and 

pre-camel bovidian group and (2) a camel (equine) five are recorded for the first time from Japan. Most 

group. Of these the first is the older and the artists of them are inhabitants of Indian and tropical seas, 

might well have been the ancient agricultural black Halicarcinus orientalis n.spi is peculiarly interesting 

population of the Sahara, possibly neolithic j while because this genus is usually found in the southern 

the second might have been exclusively Libyo-Berber hemisphere only. The second new species, ArahtBopsis 
and historic. The first group is characterised by a 1 roatrata, is closely allied to A. thornaoni but has much 
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broader rostral horns which are more prominent than 
any known species of the genus. All those crabs 
vary greatly and a good series of specimens was 
available in most of them, thus linking up the 
extreme forms which might have been regarded as 
separate species. The full-grown male of Naxia 
hyatrix is described for the first time, the previous 
descriptions being mainly from young females. Young 
and adults of both sexes ware abundant and showed 
very important differences both with regard to the 
sexes and in development. The carapace in the adult 
is globular but in the young it is longer than broad, 
and the rostral horns in the adult are much shorter in 
proportion to the carapace than they are in the young. 

Hybrid Bananas. The search for a banana which is 
immune to Panama disease is loading to interesting 
results. At the Imperial College of Tropical Agri¬ 
culture, Mr. E. E. Choesmon is making genetical 
studies of bananas, and some of the results are 
reported in two recent papers ( J . Genetics, vol. 20, 
No. 3). Ah tho. cytological findings are of much 
interest, it is hoped that the fixation may be some¬ 
what improved. Previous workers have concluded 
that the chromosome numbers in cultivated bananas 
were multiples of 8 or 4, but Mr. Cheesman finds that 
11 is probably the basal number, though secondary 
pairing in meioais indicates that this may have been 
derived from an original eight. The sterile and 
parthcnocarpic Gros Michel banana is found to be 
triploid ( 2n *» 33). When pollinated by a diploid 
variety of Musa malaccensia (2 n » 22) a few seeds 
are formed, leas than one in a hundred flowers. From 
such seeds ten plants were raised, eight of which 
were like the female par wit and had 2n = 44 chromo¬ 
somes. The other two were thick-leaved, sterile 
dwarfs with about 75 chromosomes. One of the F x 
plants with 44 chromosomes differed from the rest 
in being immune to Panama disease. This plant 
(7.C.1) showed a high degree of self-incompatibility 
when selfed, but yielded five offspring, three of which 
had 44 chromosomes and two 46. Attempts to cross 
Gros Michol with the pollen of the immune plants 
yielded one seedling only, which had about 39 
chromosomes. The F x back-crosses, however, readily 
with the original male parent, giving vigorous plants 
having 33 somatic chromosomes. The Mysore 
banana, which appears to be immune, and has 
2n ^ 33 chromosomes, was also pollinated by M. 
malaccensia and yielded more seeds. Nine F l hybrids 
were raised. Six of them resembled the female parent 
and had 2n ^ 44 chromosomes, two were thick- 
leaved dwarfs like those of the Gros Michel cross, 
and one with 2n «= 33 was intermediate between the 
parents. Mysore x 7.(7.1 gave two plants, both 
thick-leaved. One had 2n «■ ±66 chromosomes, and 
the other, a dwarf, i 90. Several other mutant types 
of dwarf bananas from various sources are briefly 
desoribed in Tropical Agriculture , vol. 10, No. 1. 

Motion of a Cone at High Speeds in Air. Whan a body 
moves through air at a uniform speed greater than 
that of sound, it is well known 4 that a ‘shock 1 wave 
is produced which moves with the body. This wave 
is very characteristic of photographs of flying bullets. 
Taylor and Maccoll have given (Proc. Roy. Soc. t Feb.) 
a solution of the hydrodynamical equations which 
satisfies the condition that the flow is irrotational and 
that the surfaces of constant pressure, constant 
velocity and constant density are oonee ooaxial with 
the projectile and have the same vertex. The solution 


l was obtained by numerical integration and was used 
for calculating the pressure at the surface of the oone 
I and the shape of the shock wave. It is found that 
the conical regime is only possible for projeotile 
velocities above a oritical value, whioh is 1 *46 times 
the velocity of sound for a 60° oone. The theory was 
tested by measuring the pressures at the surface of 
cones mounted in the high-speed wind tunnel at the 
National Physical Laboratory and satisfactory agree¬ 
ment with calculation was obtained. Photograplia 
of flying, oonically-nosed bullets were made at Wool¬ 
wich which showed the breakdown of the conical 
regime at low speeds. At high speeds the shock wave 
won a true oone in contact with the vertex of the 
bullet, while at lower speeds the wave has a curved 
nose and travels ahead of the bullet. 

Predictions of Nuclear Moments, Almost as soon as 
the neutron was discovered, it was suggested by 
various authors that the neutron must be a 
constituent of other nuclei, and it is now generally 
realised that tho well-known difficulties with respect 
to the nuclear moment and statistics of nitrogen, etc., 
con be avoided, if the neutron bo assumed to have 
half a quantum of angular momentum, and to obey 
the exclusion principle. In two recent papers in 
Current Science (Nov. 1932 and Feb. 1933), Prof. B. 
Vonkatosachar and T. S. Subbaraya have applied 
this model to make more detailed predictions of 
nuclear moments. They assume that all the protons 
combine with neutrons to form a-particles, except 
for an odd proton' if the atomic number is odd ; 
the remaining neutrons arrange themselves in levels 
in the same way as the planetary electrons in an atom. 
The several possible values of the nuclear moment j 
may be written down in each case. The values of j 
determined from the hyperfine structure and from the 
band spectra are shown to be in agreement with one 
of the calculated values, except in a few cases. 

Measurement of X-Ray Tube Current and Voltage. 
G. W. C. Kaye and G. E. Bell of the National Physical 
Laboratory read a helpful paper on the measurement 
of X-ray tube current and voltage to the Institution 
of Electrical Engineers on March 30. From the point 
of view of the X-ray worker, measurements of tube 
current and of exciting voltage are only a means to 
an end. They help him to form an estimate of the 
amount and quality of the radiation he is using. In 
the case of two typos of commercial X-ray tubes—- 
the Coolidge and the Metalix—they found that the 
output was proportional to the product of the 
current by the nth power of the peak voltage. In 
the case of unfiltered radiation from a tube with a 
thin window n was about unity, but for heavily 
filtered radiation n might be so great as five. The 
various types of valve rectification circuits suitable 
for X-ray work were dismissed. It is proved that for 
like values of peak voltage and milliammeter readings 
for full-wave and half-wave rectification, the radia¬ 
tion outputs are the same over a pressure range from 
40 to 60 kilovolts. The output for constant voltage 
is about 1 '8 times greater. From the radiation 
point of view the essential factors of voltage excita¬ 
tion are the peak value and the form of the wave. 
The several methods of measuring high voltages are 
dealt with in detail. It is pointed out that the 
moving-coil ammeter customarily employed only 
indicates the mean current and not the maximum 
current through an X-ray tube excited by a pulsating 
voltage. It is concluded that while the moving-coir 
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ammeter is adequate for the measurement of sus¬ 
tained tube ourrents, it is beat to use some form 
of ballistic meter for current* lasting loss than about 
a second. 

Structure of Cellulose* One of the ditfic til ties in 
correlating the physical and chemical properties of 
celhdose is the peculiar, almost self-contradictory, 
nature of this substance. Thus, the tensile strength 
of an artificial silk fibre may correspond weight for 
weight with that of a wire made from a light metal 
such as duralumin, although so far as transparency 
and conductivity of electricity and heat are concerned, 
cellulose has no semblance of metallic properties. A 
combination of X-ray and chemical methods will 
probably ultimately provide the explanation of these 
difficulties, and it is from this point of view that Prof. 
M. J. Duclaux describee the results of recent work on 
the subject in La Papeterie (Nos. 18 and 19 ; 1932). 


The X-ray diagrams are best explained on the assump¬ 
tion that the greatest length of the oellobiose molecule 
is equal to that of the crystal lattice (10-3 A,). This, 
in fact, is the foundation of the thoory proposed by 
Mark and Meyer, namely, that the lattioe takes the 
form of an obliquo prism, and it involves the orienta¬ 
tion of a oellobiose moleculo at each comer and one 
joining the horizontal faces ; two such molecules 
would then be common to each oi four continuous 
lattices. Opposed to this is Staudingor's suggestion 
that the oellobiose molecules may form a long chain, 
and this is supported by the progressively increasing 
viscosity and decreasing solubility of chain com¬ 
plexes built up from simple molecules. One is left 
with the impression that the arguments in favour 
of each type of structure are equally potent, but 
that once the question of the length of the chains 
is settled a big step will have been taken in the 
direction of a solution of the problem. 


Astronomical Topics 


Occultation of Regulus on April 6. Extensive prepara¬ 
tions were made to observe this occultation at stations 
near the northern boundary, which crossed England 
from Liverpool to Dover. Both in the neighbourhood 
of Canterbury and in that of Hitchin, parties of 
astronomers occupied posts about a mile apart along 
linos at right angles to the boundary ; but clouds 
prevented any useful results from being obtained. 
The only time-observation to hand was made by 
Rev. O. Waikey at St. Buryan, Cornwall ; long. 
5° 36' 18* W., lat. 50° 4'58' N. ; in a letter to the 
Morning Post he gave the time of disappearance as 
20*35«23 8 U.T., but did not give the time of re¬ 
appearance, though he statod that the star was 
hidden for 46*, which is the maximum for any point 
in the British Isles. The phenomenon was seen as a 
spectacle from Worthing, but no times were recorded. 
It iH worth while to remind the public that they can 
do useful work by timing the disappearance of stars, 
using the wireless time-signals to find the orrors and 
rates of their clocks. The times must be given to 
seconds, and the position of the station determined 
from a large-scale ordnance map. 

A Remarkable Short-Lived Nova. A photograph 
taken at Uccle by MM, Delporte and Arend on the 
evening of March 20 showed an image of a star of 
magnitude 13*2 (the first announcement gave mag. 
11-0, but this was corrected to 13*2) of which no 
trace could be seen on earlier plates, one of which 
was taken in 1927, four in 1992 and one on March 18, 
1933 ; this last showed stars to mag. 17 *0. The posi¬ 
tion of the star for 1933.0 is 7*18»29 13*, N. 28° 38' 
1 *7'. The following further observations were made 
at Uocle on the evenings of the dates named : March 
21, mag. 13-6 ; March 22, mag. 14*5; March 23, 
mag. 17*0; on March 24 it waa invisible, but the 
observing conditions were bad (U.A.I. Circs. 430, 431, 
432). Rdrther information is contained in Harvard 
Cards 264 and 265; the star was not found on 
Harvard plates taken on March 17 and March 22, 
which show stars to znag. 12; but plates taken by 
Prof, G. van Biesbroeck with the 24-inch reflector at 
Yexkm show it of mag. 14*5 on March 23*17 U.T., 
an & of mag. 16*5 on March 24*10 U.T, The rapid 
vise and fall is thus confirmed. The star would seem 
tp belong to a different category from ordinary 
novas | also long-period variables generally remain 


at maximum for several days. The region should 
be scrutinised from time to time in case of a 
reappearance. 

Report of the Director of Leyden Observatory for 103 a. 
This report gives evidence of a largo amount of 
valuable work carried out not only at Leyden but 
also at Johannesburg, at an equatorial station in 
Kenya, and at the Perkins Observatory in Ohio. At 
the latter station Dr. Oort received permission to 
take a number of plates of oxtragalactic nebulae with 
the new 69-inch reflector ; these are to study the 
surface luminosity and the distribution of light in 
different portions. The observers at the Perkins 
Observatory have promised to continue the series ; 
the plates will be measured at Leyden. The work 
of Dr. Hins and Mr. van Herk in Kenya is nearly 
completed. Its object is to obtain fundamental 
deolinations by observations of the azimuths of stars 
when they are moving vertically in the east and west. 
The results should be free from the uncertainty due 
to refraction. The time spent at the station was 
too short to give a complete catalogue of funda¬ 
mental declinations ; all that was aimed at was to 
give a full test to the possibilities of the method, in 
the hope that it may be carried out on a larger scale. 

Plates for the determination of proper motions 
in the Pleiades continue to bo taken under the 
direction of Prof. Hertzsprung; Mr. Uitterdijk 
examined the proper motion of the star 190 in the 
cluster N.G.C. 1647 ; it was suspected that this was 
a white dwarf accidentally superposed on the cluster, 
but the observations show no appreciable relative 
motion, so that it belongs to the cluster and is not 
a dwarf. 

Several members of the staff wont to America for 
last year’s solar eclipse and the meeting of the Inter¬ 
national Astronomical Union at Harvard; Prof. 
Hertzsprung took advantage of his visit to Harvard 
to obtain estimates of the magnitude of variable 
stars from the immense series of plates that are now 
rendered easy of access by the new buildings erected 
for them. A 16-inch equatorial is being constructed 
for the observatory by the firm of Sir Howard 
Grubb, Parsons and Co. This will be erected in the 
grounds of the Union Observatory, Johannesburg, by 
kind permission of the latter, which has for many years 
been carrying on a scheme of joint work with Leyden. 
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Botany in Russia 


N UMBERS 1-5 of vol. 27 of the Bulletin of Applied 
Botany , of Genetics and Plant Breeding , issued 
at Leningrad, 1931, under the editorship of Prof. 
Vavilov, director of the Institute of Applied Botany, 
present a most impressive picture of the vigorous 
research along purely scientific lines, as well as into 
applied problems, which is proceeding in the U.S.S.R. 
In all, these five numbers contain more than two 
thousand pages* The papers are in Russian but are 
generally accompanied by English abstracts, upon 
which the following notes are based. 

In the first number, G. A. Lewitsky summarises 
the work carried out in the cytological laboratory of 
the Institute of Plant Industry in the period 1927-30. 
The investigations have boon governed by no leas 
ambitious an aim than the discovery of the variations 
undergone by the nucleus during the process of 
evolution. ThiH obviously involves studies linking 
cytology with systematic, and the work began with 
the genus Festuca. Here it was found that the poly¬ 
ploid multiplication, now so well known to the 
oytologist, penetrated into even the last subdivisions 
of the genus made by the systcmatist. The work 
then spread to the karyology of the whole great 
family of the Gramme®, on which a monograph by 
N. P. Avdulov is now being published. This work 
has revealed another type of chromosome variation, 
affecting the individual units of the haploid group. 
In the Gramme®, it is concluded, the basic number 
of chromosomes has diminished with evolution, from 
12 and 10 in primitive types to 7 and 5 in more 
specialised stocks ; along with this has proceeded 
a change from the tiny dumb-bell shaped chromo¬ 
somes of the Oryzcm and Panicoide® to the larger 
worm-shaped chromosomes of the Poeeoido®. 

Such researches necessitated the elaboration of 
methods of elucidating the morphology of the 
chromosomes, and the present volume consists 
largely of papers describing the methods thus devel¬ 
oped and the results obtained. The relation of 
chromosome morphology to systematic affinity is 
elucidated in an intensive study of the sub-family 
Hellebore®. A paper is also included upon the alter¬ 
ations induced in the chromosome by X-rays. The 
whole volume describes an intensive study upon 
fundamental cytological problems and it is to be 
hoped the results may be rendered more accessible 
to non-Russian workers. 

No. 2 contains several important papers upon 
cereal breeding and upon genetical studies with other 
economic crops; in particular, British cereal breeders 
will bo interested in the studies of A. A. Orlov on 
the collection of barleys in the Institute of Plant 
Industry and of V. V. Suvorov on the Russian 
barleys. Orlov concludes that the barleys of Abys¬ 
sinia and Eritrea are at the present time in a stage 
of an “impetuous creative process ’ 1 ; a re-arrange¬ 
ment of hereditary characters is proceeding actively 
and a number of new forms originating. Barleys are 
thus turning up which are very important from an 
agronomical point of view and have great biological 
plasticity. 

Papers are also included upon the baking properties 
of mixtures of wheats and upon the connexion 
between physical and chemical characteristics of the 
wheat grain and the yield of flour, V, M. Kalash¬ 
nikov has a paper upon breeding experiments with 
‘guayule* (Parthenium argentatum Gray) which is 


apparently to be tried in Russia as a home-grown 
source of rubber. 

No. 3 contains more than 650 pages upon the forest 
studies and work on forest products carried out 
under the guidance of E. E. Kern. These studies of 
the possibilities of native trees and the behaviour of 
introduced species have naturally great interest for 
foresters. 

No. 4 contains a more miscellaneous series of papers 
arising out of Russian genetical studios. T. Assoyeva 
continues her important studies of bud mutations in 
the potato. She has now more than 160 mutants 
under study and concludes that in an overwhelming 
majority of cases they show the structure of peri- 
clinal chimaeras. 

Percival had suggested that the number of veins 
in the coleoptile might have systematic value (Ann, 
Bot.y 41, 1927) and M. S. Jakovlev and E. J. Niko¬ 
laenko have tested this character over a much wider 
range of wheats. It appears to have systematic value 
but to lead to conclusions different from those drawn 
by Percival, especially in connexion with the Abys¬ 
sinian whoats. Studies upon rice and upon the 
durum wheats of the northern Caucasus are also 
included in this part. 

No. 5 contains the results of investigations carried 
out in the physiological laboratory of the Institute 
of Plant Industry under the general direction of 
N. A. Maximov. Naturally, therefore, studies on 
photo-periodism and upon water relations predom¬ 
inate. V. Rasumov has an interesting paper upon the 
effects of altering length of day upon tuber forma¬ 
tion in a number of races of SoUmum which had 
been collected by the Institute in an expedition to 
South America. Tuber formation in S. tuberosum 
seems to be unaffected by day length, but in several 
other speoies a delay is induced by exposure to a 
longer day. 

Jrene Borodin has studied the inter-action of im¬ 
portant mineral nutrients upon the reaction of barley 
and millet to changes in length of day : nitrogen 
deficiency affects this reaction in barley in on opposite 
manner to phosphorus or potassium deficiency. The 
work points to the conclusion that the carbohydrate- 
nitrogen ratio is not the immediate cause of the 
change from the vegetative to the reproductive phase 
but an associated phenomenon. The some conclusion 
is suggested by V. Rasumov’s study of the localisation 
of photo-periodic effect, which suggests, like similar 
American work, a direot effect of the period of illumin¬ 
ation upon the growing centres. 

Sophie Tageeva has an interesting study of photo¬ 
synthesis under long and short day conditions, which 
leads to the conclusion that this process proceeds at 
about the same rate in the plant, however long the 
i period of illumination. On the other hand, a ‘long 
1 day* plant, like oats, shows under short day con¬ 
ditions a considerably greater accumulation of sub¬ 
stance than with a long day, an accumulation which 
must now be explained otherwise than fay a more 
efficient photosynthetic activity. 

Th. V. Bystrikov has a very interesting study of 
the root system of competing cultivated plants, in 
which what are defined as secondary crops oust prim¬ 
ary crop plants, like wheat, flax, etc., because of a 
more rapid development of aerial parts and a profuse 
branching of a more vigorous root system. He states 
that, in opposition to the views of the textbooks, the 
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rimary roots of the cereals do not die off early 
ut remain intact and vital until the beginning of 
harvest. 

Mine. Kraanoeselsky-Maximov has attempted to 
elucidate the internal causes delaying reproduction 
in the winter forms of cereals. She is led to the con¬ 
clusion that the winter forms contain a substance, 
possibly a hormone, which causes delay in repro¬ 
duction. 

The specific nature of the studies on moisture 
relations can only be briefly indicated. Ivan Vasiljev 


has a study of the influence of drought upon carbo¬ 
hydrate transformations in wheats. As usual, hydro¬ 
lysis is increased with desiccation and synthesis with 
improvement in the water supply. J. N. Kondo has 
studied the influence of external, as well as internal, 
developmental factors, upon resistance to drought, 
whilst S. Kolotov examines the influence of soil 
moisture as a growth factor, and S. M. Ivanov 
attempts to determine the frost resistance of plants 
by changes in the electrioal conductivity of the sap 
induced by frost injury. 


Priestley Celebration at the Chemical Society 


P RIESTLEY commemoration discourses were 
delivered before the Chemical Society on April 
6 by Sir Philip Hurtog, Prof. A. N. Mel dr urn, and 
Sir Harold Hartley, and there was also an exhibition 
of manuscripts, portraits, medals, books, apparatus, 
and personal memontoes lent by the Royal Society, 
Dr. Alexander Scott, Mr, G. H. Gabb, Mrs. Arundell 
Esdaile, Mr. W. C. Priestley, Dr. C. H. Spiers, and 
Dr. J. A. Newton Friend, or in the possession of the 
Chemical Society. Unfortunately, few of Priestley’s 
instruments survive, as nearly all of them, together 
with his books and manuscripts, were destroyed 
when rioters sacked his house at Farhiil, Birmingham, 
in 1791. 

Sir Philip Hartog dealt particularly with Priestley’s 
own peculiar personality and history as a scientific 
man and theorist, and said that in some ways he 
had boon singularly misjudged. Priestley hod an 
amazing facility for mastering different subjects. He 
published some fifty works on theology, thirteen on 
education and history, about eighteen on political, 
social, and metaphysical subjects, and twelve books 
and some fifty papers dealing with physics, chemistry, 
and animal and vegetable physiology. He also knew 
Latin, Greek, French, German, Italian, Hebrew, 
Chaldee, Syrian, and began Arabic. The main purpose 
of his life was one of religion and piety ; his love of 
science, which he regarded as a relaxation, becamo 
obvious at a very early stage. He was the pioneer 
of the introduction of the teaching of science in 
schools. 

Priestley had a clear vision of the value of hypo¬ 
thesis in scientific investigation, and repeatedly 
expressed his views on the relation of speculation to 
facta. Sir Philip Hartog examined and totally rejected 
the familiar statement that Priestley was ‘unable to 
grasp* the new ideas of the composition of water, 
showing that he was at one time a convert to those 
ideas, that his attitude was based on his experimental 
observations, and that he declared himself ready to 
be influenced by any new and stronger evidence. Sir 
Philip Hartog summarised his brief appreciation of 
Priestley’s personal qualities in the words : “Priestley 
was a glory not only of British science, but of British 
manhood”. 

Prof. Meldrum divided his discourse into two parts, 
showing in the first that Priestley, by hiB work on 
gases, made a contribution to science that is unique, 
and in the second exhibiting his work on nitrogen 
peroxide. He began .by examining two problems 
which arose in the seventeenth century and were 
pursued in the eighteenth century by Hales, Black, 
and Cavendish : the absorption and production of 
air in general, and the existence of gases distinct 
from air and from one another. Priestley, who owed 


much to Cavendish, was self-trained in experimental 
science ; he made the remarkable admission that his 
knowledge of chemistry was poor and that ho was 
“not a practical chemist”. Chemistry, up to his day, 
had been concerned so much with solids and liquids 
that its learning and processes were of little avail in 
work upon strango gases. Priestley was unique in 
boing the first to handle gases boldly, easily, and 
quickly. Discussing what is meant by the ‘discovery* 
of a substance. Prof. Meldrum said that Priestley 
got no credit for the discovery of nitrogen per¬ 
oxide. He then gave an account of Priestley’s 
preparation of nitric acid, hiH experiments on 
nitric oxide arid nitrogen peroxide, and his 
production of nitre-sulphuric acid. The work 
showed his ardour for discovery, the resources of 
his mind, and his clever hands that nothing could 
escape. 

Sir Harold Hartley said that Priestley’s great 
service to chemistry was the extensiveness of his 
work, which revealed to chemists the variety of sub¬ 
stances which could exist in the gaseous state, their 
individuality, and the importance of the part they 
played in chemieal reactions. Priestley often ascribed 
his discoveries to chance, but in this he was unfair to 
himself, as ho had a real genius for taking advantage 
of the opportunities that fortune offered him, and 
many of his resmrehes showed that he could follow 
up a clue with a fine logical piece of investigation. 
Sir Harold Hartley described some of Priestley’s 
work in connexion with tho composition of the 
atmosphere, with the analysis of air, and with the 
practical applications of his discovery of oxygen. 
Priestley determined the relative density of gases, 
examined the combination of gases by volume, used 
solubility determinations as a means of identification, 
measured coefficients of thermal expansion and the 
conductivity of sound in gases, compared thermal 
conductivities, made the first experiments on gaseous 
diffusion, performed experiments with electricity, and 
was the first photo-chemist. 

The secret of Priestley’s genius as un investigator 
was his enthusiastic energy and curiosity, his fertility 
of mind, the ingenuity and enterprise with which he 
devised new experiments with the simplest means, his 
keen observation, his exceptional visual memory, and 
the rapidity with which he could develop a new 
investigation. There was behind everything the 
impelling force of his love for science, his devotion to 
experiment, and his boundless faith in tho possibilities 
of new scientific discoveries. Dante’s phrase 
well described Priestley’s eager restless spirit, 
fearless and untiring in tho defence of liberty and 
in the quest of truth: “con Tali snelle . . . del gran 
disio”. 
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Origin of the 

N the Chemiker-Zeitung of February 18, Dr. C. T. 

Kautter describes some observations which he 
has made of climatic conditions in Chile, which he 
believes may throw an interesting light upon the 
origin of the saltpetre deposits. 

In 1924, Prof. Stoklasa suggested that the forma¬ 
tion of these beds might be due to a combination of 
volcanic and bacterial action, the latter being 
catalysed by radioactivity. In support of his views 
he investigated a series of samples of caliche in which 
he was able to determine the existence of 80 x lfr 18 
gm. radium per gram of mineral. That not only 
the deposits themselves but also the overlying 
atmosphere should oxhibit radioactivity appears to 
Kautter to bo probable though unimportant. He brings 
forward the suggestion that the formation of nitrates 
can be explained by well-known physico-chemical 
changos which are independent of radioactivity. 

The district of northern Chile in which the nitrate 
is found is undoubtedly volcanic in character and 
the vastness of the deposits and the absence of 
characteristic fossils have led to the abandonment 
of the idea that the oftliehe is of animal or vegetable 
origin. The violent thunderstorms which occur with 
great frequency in the high mountains in the summer 
are accompanied by discharges at such high potentials 
that the conditions for the production of nitric oxide 
are most probably fulfilled. Further oxidation of 
this gas to nitric acid and its subsequent action upon 
the common salt which is abundantly supplied by 
volcanic action would lead to the formation of 
sodium nitrate, but the transference of the latter to 
the nitrato zone, some himdred kilometres farther 
westward, is not so easy to comprehend, for the 
geological evidence seems to be against the idea of 
transference by sedimentation. 

Now it has perhaps not boon sufficiently well 
recognised that tho nitrate zone, which extends 
about 100 km. inland from the coast and lies between 
lot. 19° and 26° 8., is particularly subject to the 
visitation of immense cloud-banks of fog, which rise 


Chile Saltpetre 

almost vertically to a height of about 1,000 m. 
against tho coastal heights before being carried 
inland. Close observation has shown that these banks 
of clovtd operate only within a limited and fairly 
well-defined area, with its centre at the coast and 
extending to the prairies or pampas, which lie at 
distances varying from 30 km. to 80 km. from the 
coast-line. It is significant that the greatest accumu¬ 
lation of cloud is to be found overlying the zone 
which is richest in caliche. Now these thick clouds, 
which often hang for long periods over the nitrate 
zones, may serve as transporters and condensers of 
the oxides of nitrogen whioh are formed by the 
frequent electric discharges. It is also suggested that 
nitrogen may become activated during the evapora¬ 
tion of the water, though this has not been experi¬ 
mentally verified. 

Good deposits of caliche are frequently found not 
only in the valleys or plains but also at overhanging 
cliffs on the mountain-sides, wherever any resistance 
to the flow of the cloud may be offered. Those 
arrested portions of cloud aro eventually dispersed 
by tho sun, when the nitric acid is deposited. Further 
confirmation of this theory is to be found in the fact 
that isolated deposits of caliche can be traced to the 
breaking away in oertain areas of patches of cloud 
which drift away from the main areas of concentration. 

Thus the deposits of nitrate aro formed by the 
gradual evaporation of the clouds in the enormous 
basins in the mountainous regions. Even the rela¬ 
tively high concentration of iodine in the caliche, 
which has sometimes been quoted as evidence in 
favour of its production from organic remains, can 
be satisfactorily accounted for on this theory. The 
iodine content of the air is particularly great at the 
sea-levol. It is stabilised by oxidation by ozone 
and nitrogen peroxide to iodio acid. Thus the author 
draws tho interesting conclusion that in this case 
Nature adopts much the same process as that in 
operation in modern technology, namely, the oom- 
binod action of water, air, heat and eleefcrioity. 


Ecology of the 

HE so-called lucerne ‘floa\ Smynihurua viridis, 
is an insect of the spring-tail group (order 
Oollembola) which is widely spread in Europe. It 
also occurs in tho southern hemisphere, where it 
has most probably been introduced and, in South 
Australia, it has become a major pest of lucerne. 

It is a common inseot in Britain and, taking 
advantage of this foot, Mr. D. Stewart Maclagan has 
made an extensive study of the rdle of environmental 
factors in relation to the normal natural increase of 
the Smynthurlia population. 

Under the title of “An Ecological Study of the 
Lucerne ‘Flea’ ”, Mr. Maclagan has published (Butf, 
Entom. Res. t 23. 101-145 and 151-190; 1932) 

observations carried out, in the main, at the 
Imperial Institute of Entomology Laboratory at 
Famham Royal (Bucks). It is not possible to 
enter into a detailed consideration of the many 
important points that ore discussed by Mr. Moo lagan. 
In addition to studying the bionomics of the insect, 
and the effects of predators and parasites upon its 
survival, a critical analysis of the part played by 
the physical environment is also presented. The 


Lucerne 'Flea' 

influence of temperature, humidity and soil pH 
values upon growth, fecundity, and longevity are very 
fully explored and a general estimate of these com¬ 
bined environmental effects is given. While the first 
paper is devoted largely to experimental laboratory 
studies, the second contribution is concerned in the 
main with the analysis of field data, and the two lines 
of approach are discussed in conjunction by the author 
in his conclusions. The value of climatological studies, 
when checked and analysed by laboratory experiment¬ 
ation, is considered with special reference to the pre¬ 
diction of the possible geographical range of the insect. 

The author concludes that the analysis of the 
complex of environmental factors is an essential 
preliminary to the study of biological methods of 
oontrol. The physical environment, he olaims, 
assumes the major rdle in the oontrol of inseot 
populations since it exercises a profound influence 
on predators, parasites, and hosts alike, resulting in 
a maze of often unsuspected relationships. Mr. 
Maolagan’s papers form an important contribution to 
the exact study of animal ecology and are to be com¬ 
mended to the notioe of all students of the subject. 
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University and Educational Intelligence 

Liverpool. —Through the gift of Mr. William 
Horton, the Science Library has gratefully received 
aaum of money, to be expended over a period of seven 
years, towards the maintenance of science journals. 

The Senate and Council have resolvod to confer 
honorary degrees at the summer graduation on the 
following ; Mr, Stephen Gasoleo, librarian and 
koeper of the papers at the Foreign Office, Miss 
Eleanor Constance Lodge, until reoently principal 
of Westfield College, London, Prof. (J. I. Taylor, 
Yarrow research professor of the Royal Society, Sir 
J. Eric Drummond, secretary general of the League 
of Nations, Mr. R. D. Holt, chairman of the Mersey 
Dock and Harbour Board, Mr. F. W. H. Groom, 
until recently head of the Liverpool Institute, 
the Rev. Father Joseph Howard of Liverpool, Miss 
D. C. Keeling, secretary of the Liverpool Personal 
Service Society, and Mr. Percy J. Robinson, chief 
eliM'trioal engineer of the City of Liverpool. 

Huddersfield Technical College has been able 
to report a record attendance of students during the 
past academic your, the increase in the number of 
day students (461) being specially marked. The 
volume of work has increased by 121 percent since 
1020, when a new Textile Department was opened. 
Among other developments reported by the Principal 
are the formation of additional practical classes to 
meet the extraordinary demand for instruction in 
smoke abatement and fuel economy and provision 
for helping unemployed adult engineers by reserving 
the workshop at certain times for fitters, turners and 
machinists who wished to practise their trade and 
to use machines of which they had had no previous 
experience. 

Mexico’s new rural schools, known as “Houses of 
the People”, are described in Bulletin No, 11 of 1032 
of the United States Office of Education, a brief 
summary of which appears in the November issue of 
School Lift. They are the product of a bold scheme 
designed to build a new civilisation incorporating a 
revival of the best features of indigenous culture — 
Mayan, Tolteo and Aztec as well as that of the 
Spanish conquistadors. The federal government 
selects and pays the teachers and buys the books, 
but the local community provides the building and 
equipment and guarantees an ample attendance of 
both children and adults. As soon as the teacher has 
been selected, the building of the school is begun, the 
labour being provided by the community, men, 
women, and children, working under the direction of 
the teacher and using materials (adobe brick) obtained 
looally. Classes are conducted meanwhile in the open 
air. Courses are not prescribed by the central authori¬ 
ties but the teacher who lives in and knows the 
community is left to initiate projects of education 
adapted to looal needs. Health, including dietetics, 
is a basic school subject and the teacher undertakes 
such simple medical service as vaccination and 
dispensing remedies for common complaints. The 
school garden and playground are regarded as indis¬ 
pensable adjuncts. How Mexico finds teachers com¬ 
petent to perform the varied tasks demanded of 
them is not explained. Hitherto an enthusiastic 
belief, on the part of teachers and taught, in the 
value of the scheme appears to have overcome all 
obstacles to its success. 


Calendar of Nature Topics 

The Ice Bridge 

The Groat, Lakes of America and the waterways 
of the St. Lawrence and its estuary are firmly frozen 
over every winter. The ico begins to break up towards 
the end of March, and from the middle of April to 
the middle of May largo quantities of drift ice are 
swept down into the Gulf of St. Lawrence. The 
opening of this Gulf is almost entirely blocked by 
Newfoundland and (’ape Breton Island, and nearly 
every year the gap between these islands is com¬ 
pletely filled by great masses of ice. This block 
sometimes lasts for three weeks; it completely 
prevents the passage of ships, and is known as ’the 
Bridge 1 . Ah many as 300 ships have been held up 
at one time, and the' Bridge iB the cause of frequent 
wrecks on the coast of Newfoundland. 

Clover Mites Invade Dwelling Houses 

Clover mi tew (Bryobia prmtiom) live amongst grass 
and upon the twigs and foliage of many fruit trees. 
In late autumn the females deposit eggs which hatch 
in spring, and during April the newly hatched 
individuals have been known to invade dwelling 
houses in enormous numbers. In such a case investi¬ 
gated by the writer in 1920, the mites apf>ear©d on 
the outer wall of a house near Edinburgh, on the 
window sills, and within the house upon the wood¬ 
work of the window and shutters, in such numbers 
that although each mite is less* than a millimetre in 
length, their presence attracted the notice of the 
householder and was regarded by her as disturbing 
and troublesome (Scot. Nat. f 1929, p. 126). The house 
was recently built and the explanation of the invasion 
was that close to it was a grass plot, part of the 
original pasture field in which the site had been 
chosen. The invasion lasted sevoral weeks, but the 
thorough spraying of the grass plot with an insecticide 
put an end to the plague. In the United States there 
are records of large numbers of clovor mitos invading 
houses, but there the invasions have taken place in 
the autumn. 

The Lambing Season in Great Britain 

The peak of the lambing season occurs in spring 
and indeed it is one of the accepted signs of spring 
for goneral observers. Watching the young lambs 
in field or fold, we may not realise that a farming 
enterprise of some uncertainty is in progress, in which 
success or failure depends on a high degree of skill 
on one hand and much applied science on the other. 
It is a ease of the economical production of an 
article intended for a discriminating market. The 
first problem is the choice of suitable broods of both 
ram and ewe, and this in itself is no simple matter. 
In a recent survey of the south-west counties of 
Great Britain, it was found that no less than 82 
distinct crosses were in use. Prolificacy and hardiness 
in the ewe, with early maturity and quality in the 
offspring, are the main points looked for. and thus 
an exacting standard is set up. 

The first few weeks of life presont many dangers 
both to mother and offspring, and oven under good 
management serious losses are not uncommon. 
When this critical stage has been passed a keen watch 
for disease must still bo kept. Veterinary science has 
already done much to mitigate the effect of internal 
parasites and foot rot (a virus disease), but there are 
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still obscure troubles, mostly associated with land 
whioh has been overstocked with sheep, that cause 
much unthriftmass and loss. 

Knowledge is boing sought in two directions. The 
scientific study of well-recognised problems of nutri¬ 
tion or disease : and the sifting of the very large 
body of experience which at present exists in an 
unavailable form in the minds of keen observers— 
the fiockmasters and shepherds themselves. The 
partnership should turn out to be a very helpful one i 
the practical man with a highly developed live-stock 
sense bringing his problems to the scientific expert, 
and perhaps from his empirical knowledge providing 
some useful clues for their solution. 

Breeding Haunts of the Harp Seal 

When the ‘fishing* of the whalebone whales in the 
North Atlantic came to an end, and the whalers 
from British ports turned to sealing, it was reckoned 
a lucky day if the ship struck a breeding place of the 
harp seal (Phoca graenlandica) in the early part of 
April, for then the crew would be able to slaughter 
os many as the ship could hold. The reason was 
that the harp seal is gregarious and in those days 
was also exceedingly numerous, so that, as Dr. R. W. 
Gray has quoted from a description written in 1870 
by his father, a great whaling and sealing skipper, 
“fifteen or twenty yoars ago a pack of [breeding] 
seals extonded in every direction as far as could be 
seen with a good telescope from a ship’s mast¬ 
head, lying os close as a flock of sheep’* ; or as 
Gravill, a Hull whaler and sealer, said, “I’ve seen 
them in Greenland [meaning the Greenland Sea] 
extending on the pack [ice] for a distance of twenty 
or thirty miles, young ones and old, just a solid 
body of seals”. (Naturalist, 1932, p. 183.) The reason 
why every sealing ship did not return laden when 
such plenty existed, was that the breeding places 
were not fixed, their position depending upon the 
ice conditions and food supply in the Greenland Sea. 
The harp seal, so named because of the shape of the 
curious dark line which seems to bo stampod on the 
white coat of the adult, breeds upon the margin of 
the arctic ice, where it is breaking up into pack ice, 
for there the seals have at the same time support 
for their young and the possibility of abundant food 
in the sea about the ice-floes. 

Food of the Harp Seal and its Significance 

Harp seals feed upon the small crustaceans in the 
plankton of northern seas. Dr. R. W. Gray found 
them to contain Euthemisto libellula and Nyctiphanes 
norvegica ; and if they also devour the fishes which 
live upon the plankton, none the lees the distribution 
of the crustacean plankton is of vital significance. 
Here is a link whioh connected the whaling and 
sealing of the nineteenth century, for harp seals and 
whalebone whales take advantage of the same food 
supply, so that often enough the whales were captured 
amongst the floes upon which the seals were breeding. 
Dr. Gray has analysed, in the paper referred to above, 
the records contained in the log-books of certain of 
the Peterhead sealingships from 1862 until 1891, and 
has tried to explain the distribution of the former 
breeding places in relation to the food supply. 

The harp seals usually produce their single young 
in March in about lat. 73° N., north-east of Jan 
Mayen, where the ice forms a great easterly pro¬ 
jecting point exposed to the swell of the ocean on 
three sides, termed by the old sealers *the point or 


end of the sealing ice’. The very large numbers of 
seals demanded on enormous amount of crustacean 
plankton. The presence of such abundance, together 
with pack-ice suitable for tho seals, determined the 
breeding place in lat. 73° north-east of Jan Mayen 
or in long, 12° W M west or south-west of that island. 
In years when the western waters were covered by 
solid ice, and so were locked up from the seals, the 
breeding plaoe was confined to the eastern position; 
whereas if the eastern waters were entirely free from 
ice, and so for another reason were unsuitable for 
breeding seals, the herds moved to the localities 
west or south-west of Jan Mayen. 


Societies and Academies 

London 

Physical Society, Feb. 17. M, C. Marsh : The 
transmission of heat through fabrics. The results 
obtained in earlier papers have been analysed to 
determine the effects of air permeability and of 
perforations on the thermal insulating properties of 
fabrics. It is also shown that there is a heat-inter¬ 
change between the convection currents and the 
fabric which is important in considering the flow of 
heat through such insulators. L. F. Batks and B. J. 
Lloyd Evans. A compact electromagnet for general 
purposes. Special attention has been paid to the 
construction of the coils, which are cooled by the 
circulation of oil. J. V. Hughes i On the spurious 
ring exhibited by fluorescent screens. Tho spurious 
ring exhibited by fluorescent screens used for the 
observation of electrons is explained as being due to 
total internal reflection of the light at the upper 
surface of the glass block of the screen. The theo¬ 
retical intensity-distribution is deduced and is com¬ 
pared with experiment by the use of a specially 
designed photometer. N. Thomson : The direct 
recording of relative intensities by moans of a micro-* 
photometer. An addition to the usual form of 
recording microphotometor, giving a record on which 
ordinates are linearly proportional to light-intensities. 

Geological Society, Feb. 22. T. E. Lonqtield : Sub¬ 
sidence of London. This subsidence has been con¬ 
firmed by a recent, and still continuing, re-levelling 
of London, The principal lines of levels in this area 
have been completed and it was primarily from these 
that the deductions have been made. A comparatively 
new method is described by which levels can be 
transferred across water up to a distance of about a 
mile ; this method has enabled the levelling network 
to be connected with accuracy across the estuary of 
the Thames at Dagenham and Tilbury. Evidence of 
(1) a more or less general sinking in the area of the 
south-eastern counties, and (2) a fairly general sub¬ 
sidence in the Metropolitan area has been obtained. 
As regards general sinking, the observations showed 
that the land surface at Felixstowe is lower relatively 
to mean sea-level by 0-17 fit. than it was fifteen years 
ago, and if this scale is maintained it would give a 
subsidence of 1 -2 ft. per century, a figure which is of 
the same order as that arrived at by the estimated 
Lowering of the Neolithic deposits and Roman remains 
in the Thames Valley, which were respectively 60-70 
ft. and 12-15 ft. below mean sea-level. If the results 
of the first geographical levelling of Great Britain 
are taken at their face value, these also suggest 
a lowering of the south-eastern counties by 1-2 fib: 
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since 1850, A fairly general subsidence has been 
found in the Metropolitan area; it appears to 
commence in each oase where the London Clay gives 
place at the surface to gravel, and reaches local 
maxima in areas of alluvium and over such erstwhile 
rivers as the Tyburn and the Wall-brook. The 
draining of water from the gravels is suggested as the 
cause of this subsidence. 

Paris 

Academy of Sciences, Feb. 27 (CM,, 196, 581-652). 
The president announced the death of Johannes 
Schmidt, Correspondant for the Section of Anatomy 
and Zoology. Elee Cartan ; The spaces of Finsler. 
A. Cotton ; The construction of thermoelectric 
elements. The suggestion of A. Egal regarding the 
construction of thermoelectric elements had been 
anticipated by Wilson and Epps in 1920. Charges 
Nicolle and J. Laxqrbt : The extension of the 
immunising power of exanthematic viruses by com¬ 
bining the action of two viruses of different origin. 
C. Gutton and Mlle. M. Chenot : The propagation 
of electrical oscillations along a tube containing an 
ionised gas. E. J. Gumbel : Tho meaning of the 
constants in the G ompert z -M ak oh am formula. 
Alfred Rosenblatt : Some theorems of the theory of 
ordinary non-linear differential equations of the second 
order. Georges Giraud : The validity of Fredholm’s 
theory for certain non-limited nuclei. A. Marohaud : 
The criteria of unicity and of multiplicity by integrals 
of a system of differential equations of the first order. 
Eugene Blanc : A differential property of the 
continue of Jordan. E. Craussb and J. Baubiac ; 
Transitory regimes. Experimental study of the 
transition regime corresponding to setting a viscous 
liquid in motion starting from rest. Reynolds’s law 
of similitude applies to all the oases studied. Henri 
M£mery : A remarkable epoch of solar activity (first 
fortnight in February). From the data available 
(1880-1933) the author deduces that the sunspots 
show a tendency to accumulate at certain dates, 
about the first fortnight in February. Ernest 
Esolangon : Remarks on the preceding commu¬ 
nication. The conclusions in the preceding paper 
must be accepted with reserve since it would lead 
to the surprising conclusion that there is a 
connexion between the production of sunspots and the 
period of revolution of the earth round the sun, a 
connexion which logically must be extended to tho 
other planets, E. PrAvot : The influence of the 
daily oscillations of the vertioal on the results of high 
precision levelling. Attention is directed to the 
possible consequences of the thermal oscillation of 
the . vertical upon exact geodesic measurements. 
J . Solomon : The theory of the diffusion of neutrons. 
Jean Jaftray : The high-frequency currents pro¬ 
duced by high-tension magnetos. If the spark gap 
is short-oirouited, high-frequency currents are still 
produoed; the frequency is independent of the 
velocity of rotation of the magneto. Nicolas 
P xRAKia and LAandrs Cafatos : The constant 
paramagnetism of metallic rhenium. Over the 
temperature interval +20° C. to —79° C., rhenium 
possesses a paramagnetism independent of the 
temperature t the coefficient of magnetisation found 
was about eight times that found by Albrecht 
and Wedekind. The difference does not appear 
to be due to impurities. Rbn* Wurmser and 
Mm. NAlxoia Maybr-Rkich : The equilibrium 
between lactic and pyruvio adds. Pierre Achalmb : 


The chemical nature of the neutron. If it is 
assumed that the absolute value of the charge of 
the negative electron is double that of the positive 
charge of the proton, an assumption which is in 
contradiction with no known experimental fact, 
then the neutron would be formed by the intimate 
union of two protons and an electron, and would 
have an atomic weight 2. The author adduces some 
experimental evidence in support of this view in 
connexion with the allotropic states of hydrogen. 
Maurice Nicloux : The oxidation of sodium hydro¬ 
sulphite by free oxygen. The author’s experiments 
are consistent with the reaction 

Na t S t 0 4 + O, +H,0 -NaHSO, +NaHS0 4 . 

Emile Andr6 and Arman d Bloch : The presence 
of ether-osters of glycerol in various ela&mobranoh 
liver oils and some analytical characters peculiar to 
these oils. Marcel Godchot and Max Moubseron : 
Two methylamino-cyolohexanols and their resolution 
into their optical antipodes. L. Palfray, S. Sabktay 
and Mlle. Denise Sontag ; The potash dehydration 
of the p-phenylethyl alcohols halogenafcod in the 
nucleus. The halogen styrolenos, Pierre Budos 
and Adrien Rttyer : The oxide and polyalcohol 
derivatives of 1 ’3-cyclohexadione, Mlle. Simonne 
CailiJsre : Study of tho thermal dissociation of the 
serpentine minerals. P. FastrA ; The measurement 
of the reflective powers of some natural t-ollurides by 
the photoelectric method. Fernand Blanchkt ; 
Tho age of the Guillestre marbles, a rook character¬ 
istic of the Malm of the Brian^onnais. Paul Bert¬ 
rand : The specification of tho Gladoxylon and 
Clcpsydropsis of Saalfeld. Raymond-Hamet : The 
botanical origin of the drug known under tho name 
of Muira Puama . R. G altheret : Cultures of 
ceils detached from the root cap. Laurent Ray- 
baud : The advantages of germinated grain for 
feeding farm animals, especially tho horse. M. Aron 
and J. Comsia : Experimental researches on the 
rdle of functional stimulation in tho development of 
the digestive apparatus in the larva? of Rana . Emile 
Haas : The accommodation effort of corrected 
ametropes. Jean Roche and Pierre Dtjbouloz : 
Study of the constitution of the hfiemocyanina and 
haemerythrins by means of their ultra-violet spectra. 
F. Pasteur : High-tension galvanic electrotherapy. 

Roue 

Royal National Academy of the Lincei, Deo. 4. F. 
Enriques : (1) Certain invariant series of groups of 
points on an algebraic surface. As an extension of 
Severi’s investigation of rational series of groups of 
equivalent points on a surface, the construction of 
an invariant series of groups of points having absolute 
invariance is considered. (2) Arithmetic irrationalities 
occurring in the plane representation of the rational 
surface with elliptical sections of the eighth order. 
U. ClSOTn : Translo-circulatory current in presence 
of a circular obstacle furnished with an indefinite 
reotilinear appendix. Q. Majorana : A new photo¬ 
electric phenomenon exhibited by metallic sheets. 
The increase in the electrical resistance of thin sheet 
metal under the influence of light is confirmed, and 
the experimental results previously described modified 
slightly. Thus silver, although it displays selective 
tensitivity towards wave-lengths of less than 3000 A., 
is still sensitive to higher wave-lengths. Further, all 
the other metals tried, with the exception of 
aluminium, are distinctly sensitive to ultra-violet 
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light. Various moans are available for distinguishing 
between this effect and the thermal variation of the 
resistance. G. Quagliartello : The presence, in the 
cells of adipose tissue, of a dehydrogenase acting on 
higher fatty acids. An enzyme, with an action similar 
to that of the enzyme recently detected in bile, occurs 
in adipose tissue. A. Comkshatti : The canonical 
series of an algebraic surface. F. Tricomi : A 
transcendent equation of statics. M. Kourensky : 
The integration of the equations to partial derivatives 
of the second order with two functions of two inde¬ 
pendent variables, (3) Systems containing four 
derivatives of the second order. R, Zoja : Distribu¬ 
tion of the internal tensions in a solid with rectilinear 
axis and rectangular transverse section. Uniform 
distribution of the tangential tension (6). M. Bosso- 
lasco : Magnetic measurements at Mogadiscio. 
Measurements of the magnetic elements during 
August and September, 1932, show that the secular 
magnetic variations at Mogadiscio have continued 
during the past six years, but appreciably more 
slowly than previously. O. Rottini : Relationships 
between the chemical composition of the soil and that 
of its colloidal contents. Treatment of three alluvial 
soils free from lime, by washing with water and 
decantation, shows that, in such soils, chemical 
decomposition tends to lixiviation of the bases and 
silica and so leads to the accumulation of ferric oxide 
and alumina. Comparison of the elementary com¬ 
position of the soil with that of its colloidal contents 
gives an indication concerning the degree to which 
the soil has undergone degradation : the greater the 
degradation, the more nearly do the two com¬ 
positions approach equality. 


Vienna 

Academy of Sciences, Dec. 1. Ekioh Tsokermak : 
Petaloid formation of the calyx in Phaseolue multi - 
floras . The formation of a coloured, oorolla-like calyx, 
previously observed with garden primulas and 
auriculas, SoldaneUapusUla, Cyclamen europesum , etc., 
has now been found in three individual hybrids of 
Phaseolus vulgaris and P. rnultiflorus. Robert 
Sohwinner : Geology of Eastern St yria: the rooks and 
their inter-relationships. The rocks occurring in this 
district, especially in the mountainous district between 
Foistritz and Lafnitz, are described. 

Dec. 9. Friedrich Lbchner : Vibrations of cer¬ 
tain systems of valency forces with four mass-points, 
Gunther Lock : Cannizzaro's reaction (2). In con¬ 
tinuation of earlier work, further halogenated 
derivatives, especially chlorobromo-derivatives, of 
wi-hydroxybenzaldehyde, have been subjected to 
Cannizzaro’s reaction. The observation that this 
reaction occurs only with those derivatives which 
contain at least ono hydrogen atom adjacent to the 
aldehyde group, is confirmed. Karl Girkmann : 
The calculation of cylindrical liquid-oontainers in 
relation to wind pressure, Otto Lickenberg : 
Geological and palieon to logical investigations in the 
northern Osterhom group (Salzburg) (2). 

Dec. If), Kart- Przibram : (1) Recrystallisation 
and coloration (3). The blue colour change of com¬ 
pressed, irradiated rock salt may be followed down 
to a loading of 100 kgra. per sq. cm, and a strain of 
about 2 per cent. Tire velocity of recrystallisation 
must be regarded as a function rather of the strain 
than of the pressure. The repression of the recrystal¬ 


lisation by irradiation previously observed has been 
confirmed by further experiments with specimens 
subjected to pressures of 10,000 kgm. (or more) per 
sq. cm. and also with potassium ohloride and bromide ; 
the last salt exhibits especially rapid recrystallisation. 
(2) Plasticity and hardness of crystals of alkali metal 
halides. The empirical plasticity law found earlier 
has been verified by numerous tests with sodium 
chloride and has been extended to potassium ohloride 
and bromide. Measurement of the Brinell hardness 
of the three salts reveals, inter alia , strengthening 
by pressure and weakening by recrystallisation. 
Hilmak Schumann : Petrographic phenomena in the 
Seokauer Tauern. Friedrich KUmel : Outliers of 
the upper crystalline in the Rosalien Mountains. 
F. Werner : New Greek Orthoptera from the region 
of the Aegean Sea. Observations during November 
at the Central Office for Meteorology and Geo- 
dynamics, Hohe Warte, Vienna. 
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Report of the Rugby School Natural History Society for the Year 
1932. (Bbcty-slxth Issue.) Pp, 43. (Rugby : George Over, Ltd.). 

The Transactions of the Linn onu Society of London. 2nd Her., 
Zoology, Vol. 19, Part 3 : The Percy Sladen Trust Expedition to the 
Indian Ocean In 1906, Vol. 8, Report No. 12: General Conclusion* 
regarding the Insect Fauna of the Seychelles and adjacent Islands. 
By Dr. Hugh Scott. Pp. 307-391 4-plate* 17-23. (Loudon : Llnnean 
Society.) 

The Science Forum. Vol. 1, No. 1, February. Pp. 36. (l/nndon : 
International Faculty of Sciences.) 

Other Countries 

Dominion of Canada. Fifteenth Annual Report of the National 
Research Council, containing the Report of the President and Financial 
Statement, 1931-1932. Pp. 109. (Ottawa.) 

Indian Lac Research Institute. Bulletin No. 11 : Resin Secretion 
on Different Host Plants by the Lac Insect. By M. Venugopalan. 
Pp. 11. 8 annas. Bulletin No. 13: Orplment In Shellac. My Dr. 
R. W. A Id la. Pp. 7. 1 rupee. (Nankum, Ranchi.) 
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Bergen* Museums Arbok, 1932. Hcfte 2, Naturvldenskapellg 
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Meddolelser fra Koimulsaionen for Danmarks Flskori- og Havunder- 
wgelser. Kcrte Plankton. Bind 2, Nr. » : On the Food of the Herring 
inIcelandic Waters. By P. Jespersen. Pp. 34. 206 kr. 8erie Plankton, 
Bind 2, Nr. 4 : Elnleltendo Unterauchungen fiber die Stoflproduktion 
des Planktons. By K. Bteemann Nielsen. Pp. 14. Scrie Flaked, 
Bind 9, Nr. 0 : The # 'Red Disease" of the Eel In Danish Waters. By 
Anton Fr. Bruun and Borge Heiberg. Pp. 19. (Kebenhavn : C. A, 
Reitzel* Korlag.) 

Ministry of Agriculture, Egypt; Technical and Scientific Service, 
Bulletin No. 120 : Results of a Citrus Fertiliser Experiment on Bandy 
Boil. By Dr. Youslf MUad. Pp. 0 + 4 plates. (Cairo: Government 
Press.) 5 F.T. 

Memoirs of the Faculty of Science and Agriculture, Talhoku Imperial 
University. Vol. 6, No. 0: Mathematics. No. 3: Beitr&ge rar 
Geometric der lCrelsn und Kugeln (ID, By Bojl MaUumura. Pp. 
109-200. (Talhoku.) 

The Science Reports of the National TBlng Hua University. Scries 
A : Mathematical and Physical Sciences. Vol. 1, No. 0, December. 
Pp. iv -4 215-299. (Peiping.) 

Proceedings of the California Academy of Sciences, Fourth Series. 
Vol. 21, No. 1 : The Temploton Crocker Expedition of the California 
Academy of Sciences, 1932. No. 1: Foreword. By C. E, Grunsky. 
Pp. 2. Vol. 21, No, 2 : The Templeton Crocker Expedition of the 
California Academy of Sciences, 1932. No. 2 : Introductory State¬ 
ment. By Templeton Crocker. Pp. 3-9 + 1 plate. Vol. 21, No, 3: 
The Templeton Crocker Expedition of the California Academy of 
Sciences, 1932. No. 3 : The Genus Mollugo In the Galapagos Islands. 
By John Thomas Howell. Pp. 13-23. Vol. 21, No. 4 : The Templeton 
Crocker Expedition of the California Academy of Solenooa, 1932. No. 
4 : Characters of Twenty-four New Species of Hetnlptera from the 
Galapagos islands and the Coast and Islands of Central America and 
Mexico. By E. P. Van Dtisee. Pp. 26-40. Vol. 21, No. 6 : The 
Templeton Crocker Expedition of the California Academy of Sciences, 
1932. No. 5 : The Caotaooas of the Galapagos Islands. By John 
Thomas Howell. Pp. 41-54 + plates 2-3. (San Francisco.) 
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Ethics and Archaeology 

TN these days when public interest in science 
is growing—in itself an excellent thing, even 
though not universally regarded as an unmixed 
blessing—and calls for oonstant stimulation by 
accounts of the latest discovery, the problem of 
acknowledgment and the legitimate use which 
may be made of the results of recent research is 
one which in its general bearing affects all research 
workers in science and its practical and theoretical 
application. 

Apart from the legal question of copyright, to 
plain straightforward people the rights of discovery 
at first sight are a simple matter. Credit must 
be given where credit is due- One rough and 
roady formula is that facts are free for use, but 
inference and theory must bo attributed to their 
authors. This, however, is not universally 
applicable and in many instances is inadequate. 
In archaeology and ethnology, both guidanco and 
a safeguard are afforded by the nature of the 
material with which these studies deal. Unless 
a fact is so familiar as to have passed into the 
generally acoepted currency of scientific data, as 
for example the discovery and determination of the 
character of Piltdown man, it must be authenti¬ 
cated before it is admissible as evidence. In the 
physical sciences, it is generally true that a state¬ 
ment of fact can bo tested by the repetition of 
observation or experiment. The ethnologist and 
the archaeologist must rely solely upon an observa¬ 
tion which possibly may, but more often cannot, 
be repeated. When once an archaeological site 
has been investigated by excavation, or an imple¬ 
ment or other object has been moved from the 
exact spot on which it was found, its value as 
evidence has passed to the excavator’s record. 
The conditions of discovery cannot be restored, 
and at best, assuming that the investigator is 
trustworthy and adequately qualified, the evidence 
as recorded can only be subjected to the test of 
internal consistency and congruence with the 
general body of scientific knowledge. 

It is true that when the evidence of a material 
object is invoked, reference can be made to speci¬ 
mens in a museum or collection, as for example 
Sumerian gold ornaments or an Arunta churinga 
in the British Museum ; but their evidential value 
in most contexts will be dependent on the fact 
that the former were found by Mr. C. L. Woolley 
in certain recorded levels at Ur in Mesopotamia 
and the latter was acquired by, let us say, Spenoer 
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and Gillen while it was actually in use among 
aborigines in Central Australia. Thus authentica¬ 
tion and acknowledgment go hand in hand and 
are inseparable. In practice, any departure from 
this observance is unscientific, as well as lacking 
in a sense of obligation. 

The Editor of Antiquity , in a recent issue of 
that journal, touched upon this point of ethics 
in archaeology, referring to “the exploitation of 
other peoples’ work before they have been able 
to exploit it for themselves” as a “Fleet Street 
pastime”, and his comment was followed up by 
a correspondent, who asked for a ruling upon the 
length of time which should elapse before an 
exhibit in a museum may be considered available 
for the purposes of archaeologists in general. The 
Editor of Antiquity having stated that he does 
not intend to discuss the matter further, we 
propose to offer some comments, dealing specific¬ 
ally with archaeology and kindred studies. 

As to how far it may be legitimate for an archaeo¬ 
logist or ethnologist to make use, as material 
for his own work, of objects placed on exhibition 
in a public museum—naturally question does not 
arise in the same form in a museum in which the 
collections are privately owned—and whether 
there should be a ‘closed time’ for reference to 
such objects, the problem has been complicated 
by practices which have grown in recent years. 
In the ordinary course, it would be safe to say that 
any object which has been placed in a public 
collection and is open to the inspection of the 
public, is available for citation. If for any con¬ 
ceivable reason complete publication woro not 
desirable, it would be within the discretion of the 
museum authorities; for presumably a photo¬ 
graph or acourat© drawing would be an essential 
to such publication, and permission for access to 
the object for that purpose could be withheld. 

This, however, affects only objects which come 
into the museum collections in the ordinary 
course ; a more difficult question arises when a 
more or less extensive group of objects is shown 
as a collection of unitary interest. Owing to tho 
growth of public interest in the expeditions of 
archaeological exploration in which the museums, 
and especially the British Museum, now partici¬ 
pate, such as that of Mr. Woolley at Ur, it has 
become a regular feature of the archaeological 
year that the season’s finds allotted to the Museum, 
and usually those allotted to other participants 
in the expedition while awaiting distribution, 
should be shown to the public for some weeks. 
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This takes place before any report is sent to the 
excavator, and obviously places him at a dis¬ 
advantage should he wish to make special use of 
any of the material, even if he were not busily 
occupied in clearing up the thousand and one 
loose ends after a season spent in the field. 

Tho question of the use of the evidence afforded 
by the material objects thus exhibited, before the 
excavator has had time or opportunity to express 
his views eonoeming their bearing on the more 
general aspect of the problems upon which he is at 
work, is closely analogous to amplification or infer¬ 
ential treatment based upon either the isolated 
announcements of important discoveries or the 
periodical reports on work in the field, which it is 
now customary to send home for publication in 
the technical journals or even in the daily press. 
When archeological fields are so closely related in 
theoretical discussion and reconstruction as they 
are to-day, and students of prehistory are working 
along cognate lines of inquiry in which the evidence 
from one field may at any moment throw light 
upon the problems of another, it is difficult to 
draw any line beyond which it is fair to say there 
lies the exclusive field of original discovery. 

Further, however nice the feeling which would 
err on the side of discretion rather than offend, 
there unquestionably must be a time limit. It 
is not every archaeologist who is so prompt as Sir 
Flinders Petrie in the publication of the facts 
which have been brought to light by his excava¬ 
tion. Time and again, archaeologists have had 
cause to deplore the delay in publication whioh 
has hampered research. Only recently in a notable 
archaeological work, the author felt constrained to 
confine himself to one period only of his subject, 
and that not the most interesting, because the 
official report of the excavations in which he him¬ 
self had participated was not yet published, 
although some years had elapsed. 

There is another aspect of this question in whioh 
perhaps some relaxation of rule might be admitted. 
This is the popular exposition of the progress of 
discovery, however much this may be regarded 
as a “Fleet Street pastime”. Any more extended 
understanding of the objects of archaeological 
investigation among the moro intelligent section 
of the public benefits the science in the long run. 
But to those who have no technical knowledge 
and whose acquaintance with even the barest out¬ 
lines of knowledge of the prehistory of any specific 
area is of the sketchiest, the simple announce¬ 
ment of a discovery or even the acoount of the 
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progress of an excavation is of little interest. It | 
must bo provided with a background, and it must 
be assigned to its place in some scheme of know- i 
ledge which is likely to be familiar to at least a 
fair proportion of its readers. Even so, it does not 
necessarily follow that the writer must be guilty 
of unjustifiable exploitation ; but should that 
happen, the number of writers whose technical 
knowledge is sufficient to allow them to prejudice 
seriously the position of those who have first 
claim, is probably limited enough to ensure that 
punishment will follow and that it will fit the 
crime. 

Modem Aspects of Chemistry in Space 
Stereochemie : cine Zusammenfassung dcr Ergeh- 
nisse, Qrundlagen und Probleme. Herausgegeben 
von K. Froudenberg. Lioforung 1. Pp. vi 4- 160. 

18 gold marks. Lieferung 2. Pp. 101 - 320. 

18 gold marks. Lieferung 3. Pp. 321-480. j 
18 gold marks. (Leipzig und Wien : Franz I 
Deutioke, 1932.) ; 

HE publication of an authoritative work on 
stereochemistry by a team of workers under 
the leadership of Prof. K. Froudenberg is a develop¬ 
ment which will be welcomed by many chemists. 

It is a sign of tho times that an organic chemist 
should have secured the co-operation of so many 
workers outsido liis own field ; and the thorough¬ 
ness with which their co-operation has been 
sought and used is shown by the fact that Part I, 
dealing with aspects of tho study of “Chemistry 
in Space'' which have come into existence exclu¬ 
sively during the last two decades, includes 
chapters by Goldschmidt, Mark, Mecke, Wolf and 
Werner Kuhn, all of whom have in recent years 
been invited by the Faraday Society to take part 
in its general discussions, and are thus already 
well known to workers in Great Britain. It is 
therefore a very attractive scheme whereby each 
of these pioneer workers has been given an oppor¬ 
tunity of providing an up-to-date report on the 
subjeots in which he is specially interested. 

These reports have, however, been written on 
the assumption that the organic chemists who 
read them are competent mathematicians, with an j 
ample knowledge of physios, since no concession 
is made to the preference for chemical rather than 
mathematical equations and formulae which some¬ 
times decides the choice between organic and 
physical chemistry. The two subsequent parts, 
dealing respectively with the stereochemistry of 
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carbon and of other elements, will include the 
topics which two successive generations have 
discussed under this title. The whole work is to 
be published in about eight instalments ; but 
British chemists will be staggered when they 
receive a bill for considerably moro than a pound 
sterling for an instalment of 160 pages. 

(a) Prof. Goldschmidt's report on the “Crystallo¬ 
graphy and Stereochemistry of Inorganic Com¬ 
pounds" includes a study of atomic and ionic 
radii, on the lines of the author's lecture to tho 
Faraday Society in 1929, but of much wider scope. 
As a contribution to a book on “Chemistry in 
Space", it is easy to follow, since the reader may 
be assumed to have acquired tho habit of ‘thinking 
in three dimensions', even if Einstein's fourth 
dimension is still beyond his powers of imagina¬ 
tion. The numerous diagrams, in which the centres 
of the atoms are indicated by small well-spaced 
circles, are also clear and easy to understand, 
although the difference between the zinc oxide 
and zinc blende structures is not adequately 
explained in the text. The suggestion (on p. 70) 
that crystals of iron pyrites contain “the mole¬ 
cules S 3 which are already known in the gaseous 
state", is however perhaps ambiguous, since the 
reviewer has always regarded the twinning of 
the sulphur atoms as evidence that iron pyrites is 

i f ■ ■ 

a ferrous disulphide, Fe S S, containing a bivalent 
diatomic anion which may be compared with the 

4 - — — 4 - 

peroxide ion in compounds such as Na 0-0 Na, or 

with the diatomic mercurous ion Hg-Hg in mer¬ 
curous nitrate. The report concludes by describing 
the fascinating work of W. L. Bragg on the sili¬ 
cates, of which an account has already been given 
in English in the new edition of the reviewer's 
“Inorganic Chemistry". 

Two additional structures which might have 
been cited in detail are palladium monoxide, PdO, 
where each atom of palladium is surrounded by 
four coplanar atoms of oxygen at the corners of 
a square, whilst each atom of oxygen is surrounded 
by four atoms of palladium at the apices of a 
tetrahedron ; and molybdenum and tungsten 
disulphides, MoS § and WS,, whore each atom of 
metal is surrounded by six atoms of sulphur at 
the corners of a triangular pyramid instead of the 
.more familiar octahedron . These structures, which 
are illustrated by figures in a recent article by 
Maurice Huggins in Chemical Reviews , are so 
suggestive, as illustrations of the applications of 
X-ray analysis to stereochemical theory, that they 
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might well be given a conspicuous place in a 
future edition of the present work. 

(6) Prof. Mark's three contributions inolude an 
introductory report on “The Basis of X-Ray 
Analysis of Crystals", which does not call for 
special comment. 

The second contribution, on “Interferometric 
Study of Molecular Form", supplements Prof. 
Goldschmidt’s report, since it deals with the 
determination of interatomic distances in gaseous 
molecules by the diffraction of X-rays (Debye) and 
of electrons (Wierl), and with the application of 
X-ray analysis to solid organic compounds. A 
summary of the results obtained by the methods 
of Debye and of Mark and Wierl is very useful 
at the present stage, and their concordance is 
quite remarkable.* Wierl’s observations on pen¬ 
tane, hexane and 1:5-dichloropontane are par¬ 
ticularly interesting in that the only spacings 
shown by the two hydrocarbons are 15 A. 
(between contiguous carbon atoms) and 2*5 A. 
(between alternate atoms), since these are 
unaffected by free rotation about the single bonds. 
The absence of a well-defined spacing between 
the two chlorine atoms of the pentane derivative 
confirms the conclusion that the hydrocarbon 
chain is not a stiff zigzag, although the mutual 
repulsion of the protons may suffice to impart a 
linear orientation to the hydrocarbon chains in 
the process of crystallisation. The froe rotation or 
‘spinning* of a long hydrocarbon chain in crystals 
of the substituted ammonium halides provides 
another example of flexibility of molecular struc¬ 
ture where rigidity might have been expected. 

The absence of all but a centre of symmetry in 
the molecules of crystalline benzene is recorded ; 
but observations of the diffraction of electrons in 
the vapour have shown that the carbon atoms 
form a “regular hexagon with an edge-length of 
1*39 =fc 0 03 A.U." Nevertheless in Fig. 16, a 
zigzag (‘chair’) configuration is assigned to the 
two aromatic rings of diphenyl. This also exhibits 
a centre of symmetry, so that the rings must be 
ooplanar, instead of being twisted relatively to one 
another about the long axis of the molecule. The 
report concludes with an account of the results 
obtained by the X-ray analysis of long-chain 
hydrocarbons, fatty acids, synthetic polymers, 
natural polymers such as cellulose and rubber, 
and protein chains such as the silk fibre, in reference 
to which Meyer and Mark have already published 
an important volume. 

The third contribution, on “Direoted Valency 


from the Point of View of Quantum Mechanics", 
gives a most illuminating aooount of the way 
in which the newer quantum mechanics has 
replaoed the localised electrons and electron orbits 
of earlier theories by electron clouds, the density 
of which is a measure of the probability of the 
electron being found at a particular point. The 
way in which the fine structure of the L-shell has 
been correlated with the angles between the bonds 
in compounds of oxygen, nitrogen and carbon is 
explained very clearly ; and an interesting esti¬ 
mate is given to the effect that work amounting 
to 600 cal. per mol. would be required to bend 
through 5° the straight bonds between HC and 
CN in hydrogen cyanide, whilst 1000 cal. per mol, 
would be required to distort by 5°-10° the 
tetrahedral angles between the bonds in diamond. 

(c) Prof. Mecke’s report on “Band Spectra and 
Stereochemistry" oovers only thirty pages and is 
therefore perhaps too concise for chemical readers 
who are not already familiar with the subject. In 
particular the equations which are used to describe 
the P y Q and R branches of a band spectrum might 
have been accompanied by a description of the 
phenomenon in general terms, for the benefit of 
the non-mathematical reader. In view of its great 
importance as evidence of complete symmetry in 
gaseous molecules, the phenomenon of alternating 
intensities in band spectra might also have been 
described in greater detail by the author who 
discovered it. 

One of the most interesting features of this 
report is the description of the ‘binding constant’, 
k, which Mecke himself has introduced to represent 
the work which would be needed to double the 
distance between the atomic nuclei of a molecule, 
on the assumption that Hooke’s law remained 
valid throughout. A paragraph in small print 
explains that, in order to double the size of a 
water moleoule by stretching the bonds t an expen¬ 
diture of about 1,000 kilogram calories per gram 
molecule would be required, whereas the work 
done against cohesion in doubling the volume of 
liquid water would be about 8 kilogram calories. 

The values of k t as calculated from the vibration 
frequency and the moment of inertia of the mole* 
oule, are fairly constant at 27, 54 and 77 volts, 
for single, double, and triple bonds, and can thus 
be used to diagnose the nature of the bonds. 
Chemists will, however, be very reluctant to 
accept the conclusion that the structure of car¬ 
bon dioxide is similar to that of carbon monoxide, 
containing quarter-polar quadruple bonds, with 




565 


April 22, 1933 . NATURE 


throe covalent linkages between carbon and 
oxygen, thus: 

: C ::: 0 : :0:::C:::0: :N. : !N:::0: 

or C=0 or 0=C=0 or N=N~0 

Carbon monoxide. Carbon dioxide. Nitrons oxide. 

Indeed, the evidence for this formula is not very 
convincing, since the ‘binding constant’ is only 
61 volts for CO* and 62 volts for N b O, as compared 
with 54 volts for the double bond in C f H 4 and 70 
volts for the triple bond in C a H a . Other values 
recorded in the table are 55 volts for CS e and 
SO a , 78 volts for the triple bond in HCN, 77 volts 
for CO and 85 volts for N a . 

(d) Prof. Dadieu’s report on “Raman Effect 
and Stereochemistry” supplements Prof. Mecke’s 
more general spectroscopic report. Raman spectra 
can be produced by symmetrical vibrations, 
which cannot be excited by the absorption of 
infra-red radiation; they therefore provide a 
valuable method of diagnosing the origin of the 
individual lines. Moreover, by means of a weak 
Raman line, with the vibration frequency of a 
double bond, Dadieu and Kohlrausch have detected 
the presence of HNC as a minor component in 
prussic acid, the spectroscopic properties of which 
are predominantly due to HCN. 

(e) It would be difficult to praise too highly 
the report by Wolf and Fuchs on “Structure in 
Relation to Electrical Properties”. In the theo¬ 
retical seotions, the symbols differ from those used 
in Debye’s book on “Polar Molecules”, and are 
rendered obscure by the use of too many sub¬ 
scripts. The methods for determining dipole 
moments are, however, adequately described, 
illustrated and disoussed ; and it is a special merit 
of this report that it deals also with the cognate 
phenomena of depolarisation of scattered light 
by anisotropic molecules, and the Kerr effect of 
double refraction in an electrostatic field. The 
collection of experimental data is remarkably 
complete, and has the advantage of being classified 
in a series of more than twenty tables, so that 
abundant data are at once available to illustrate 
every theoretical point that is raised by the 
author, or that may ocour to the reader. In par-" 
ticular, the problems of free and impeded rotation 
and of distortion of valency direction are presented 
with full experimental evidence for the conclusions 
that are reached. 

(/) Dr, Werner Kuhn’s report on "Optical 
Activity” deals with the fundamental property 
of optioal rotatory power, which led to the initial 


development of three-dimensional chemistry by 
Pasteur nearly a century ago. It is therefore 
unfortunate that in an early paragraph the author 
appears to underrate the importance of the 
classical experiment, whereby Pasteur first resolved 
sodium ammonium racemate into the d- and 
/-tartrates, since he claims that (by making use 
of the selective decomposition of d - and Z-azido- 
propionic dimethylamide by circularly polarised 
light) he has developed the “only method whereby 
up to the present the optical antipodes of a 
racemate can be separated arbitrarily without 
the aid of other optically-active substances”. A 
similar criticism is invited by a statement that 
“optically active compounds containing one 
asymmetric carbon atom, e.g., the compound 

;>«o< 

had already been discovered in the time of van’t 
Hoff”, whereas in fact a compound of this type 
was first resolved by Pope, Perkin and Wallach 
in 1909, which was thirty-five years after the 
publication of van’t Hoff’s “Chemistry in Space”, 
although two years before hia death in 1911. 

Dr. Kuhn’s report consists mainly of a descrip¬ 
tion of the views which ho has himself put 
forward during the past four years; and a con¬ 
siderable part of the report has been taken 
verbatim from a recent monograph by Kuhn 
and Freudenberg under the title “Drehung der 
Polarisationsebene des Lielifces” 1 . The hypothesis 
is adopted that optical rotatory power is developed 
by an unsymmetrical coupling of electrons, such 
that when one vibratos in a north-and-south 
plane the other has a component vibration in 
an east-and-west piano. Thus the major com¬ 
ponent of the rotatory power of azidopropionic 
ester is attributed to the coupling of the electrons 
of the azido-group (which gives a weak absorption 
band in the middle ultra-violet) with the electrons 
associated with the asymmetric carbon atom 
(which is supposed to possess an extremely intense 
band in the inaccessible Schumann region). The 
development of optical activity by the coupling 
of electrons is described by him as “vicinal action”. 

In this connexion attention may be directed to 
a letter in Nature of April 19, 1924, on “Induced 
Asymmetry of Unsaturated Radicals in Optically- 
active Compounds”*, which is cited in Korbttm’s 
reoent monograph, but not in the present report. 
In this letter, the hypothesis was put forward 
“that unsaturated ohromophorlo groups can be 
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made asymmetric by induction from a fixed 
asymmetric centre, and thus develop optical 
activity" ; "induced asymmetry" was, however, 
only attributed to the chromophoric groups when 
coupled sufficiently closely to an asymmetric complex. 
This hypothesis was based on the experimental 
fact “that the dispersion equations for camphor 
and its derivatives are haunted by a low-frequency 
term the period of which is definitely characteristic 
of the ketonic group."* In a similar manner, Kuhn 
was able to show some years later that the azido- 
group which (like the ketonic group) normally 
contains a plane of symmetry, nevertheless pro¬ 
duces an important partial rotation in the azido- 
propionic esters. The optical activity which was 
attributed in 1924 to the “induced asymmetry’’ 
of the unsaturated radical is attributed by Kuhn 
to the “induced anisotropy" of the absorption 
band of this radical; but the correct term for 
the phenomenon is obviously “induced dissym¬ 
metry" or “induced optical activity", since 
anisotropy alone cannot produce optical activity, 
and complete asymmetry although usual is not 
essential. 

Dr. Kuhn's model leads to mathematical 
equations of a type which had already been 
developed by Drude in 1906 ; but these have 
been adapted to absorption bands of a form which 
agrees more nearly with that which is observed 
in practice. These equations, however, now 
provide a numerical estimate of the distance 
between the coupled electrons, with the interest¬ 
ing result that the distances thus calculated are 
considerably greater than the extreme linear 
dimensions of the molecule. Another important 
deduction states that, since the process of coupling 
affects both electrons, the sum of the partial 
rotations (for example, as expressed by the 
numerators in Drude’s equation) must be zero. 
A ‘simple rotatory dispersion' then results, as 
the algebraio sum of partial rotations of similar 
frequency, when all the active absorption bands 
are in the Sohumann region, whilst complex and 
anomalous rotatory dispersions result when one 
or more of the bands is in the visible or in tho 
accessible ultra-violet region. 

(p) Part I concludes with a report by Dr. 
Stefan Goldschmidt on “Reaction Velocity”. 
This report (of which only one-half is included 
in the third instalment) does not call for detailed 
criticism at this stage, since it consists mainly of 
& review of the evidence for and against the 
doctrine of "Sterio Hindrance” in organic reactions 


of many different types. It does not therefore 
break new ground in the same way as the reports 
which preoede it, but it will nevertheless be of 
real value to those who require a guide to the 
literature dealing with this phenomenon. 

T. M. Lowby. 

1 " Hand- und Jahrbuch der chetnl&chen Fhyslk,** Band 8, Abachnttt 3. 

1 Lowry and Walker, Nature, 118, 665, April 10,1984. 

* Lowry and Cutter, J. Chem . 3oc., 187, 018,1086. 


Nomenclature in Lepidoptera 

The Macrolepidoptera of (he World: a Systematic 
Description of the hitherto known Macrolepidop¬ 
tera. Edited by Prof. Dr. Adalbert Seitz. 

Supplement to Vol. 1 : The Palatarctic Butter¬ 
flies. Pp. vii+399 + 16 plates. (Stuttgart: 

Alfred Kemen, 1932.) 132 gold marks. 

N the supplement lately issued to the volume 
of Seitz's “Macrolepidoptera” dealing with 
the palsearctic butterflies, the editor and his 
collaborators have, within their self-imposed 
limits, produced a work of great value and of 
high interest. How far these limits will commend 
themselves to students of the various groups con¬ 
cerned, may be doubtful; it is at least certain 
that disputable points have been carefully con¬ 
sidered, and that in most of the decisions arrived 
at account has been taken of the dictates of 
common sense. 

“It is impossible in these supplementary 
volumes,” the editor remarks, “to take up an 
extreme attitude either in the nomenclature or 
with the giving of new names." That the latter 
proceeding can be carried to excess is evident 
from the fact that more than one hundred forms 
of one species of Pamassius have each received a 
name. Most people will agree with the editor that 
“nomenclature itself is not a science, but that it 
should be an aid to science. As soon as it proves 
itself the reverse it is worse than useless and 
should be opposed.” There can also be little 
doubt that names which are merely abbreviated 
diagnoses, such as croceosemivirgatiw-caznile^ 
should be disallowed as a retrograde step towards 
tho system happily reformed by Linnaeus. At the 
same time, the trinomial system now so widely 
adopted serves a useful purpose in grouping 
together, under a c omm on specific designation, 
various closely related but distinct forms which 
may be judged not to be deserving of specific rank. 
But here also restraint is necessary ; a tendency 
of the trinomial to beoome a quadrinomial or 
multinomial system should generally be checked. 
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In the matter of specific names, assent will prob¬ 
ably be given by most lepidopterists to the 
principle laid down by Prof. Seitz that the form 
first described, even when it is a comparatively 
rare and inaccessible ‘subspecies’, should retain 
the specific appellation ; other subspecies adding 
their distinctive designations to the common 
name denoting the species. 

An inherent difficulty in the whole matter is 
the fact that nomenclature has to presuppose the 
existence of hard and fast lines where suoh do not 
exist in Nature. Perfect correspondence between 
the system and the facts is unattainable ; every 
student will have his own idea of the best form of 
compromise. What is to be aimed at in practice 
is the establishment of a well-considered standard 
of nomenclature, sufficiently reasonable to induce 
students to sink their individual opinions and 
preferences for the sake of general agreement. 

The editor and his collaborators have borne in 
mind throughout that their undertaking is mainly 
intended as a work of reference and not of criticism. 


Short 

Business Rationalisation , its Dangers and Advant¬ 
ages considered from the Psychological and Social 
Standpoints: Three Lectures given at the London 
School of Economics under the Heath Clark 
Bequest to the National Institute of Industrial 
Psychology. By Dr. Charles S. Myers. Pp. 
vii+70. (London : Sir Isaac Pitman and Sons, 
Ltd., 1932.) 3s. 0i. net. 

This book attempts to give a more comprehensive 
picture of rationalisation than is suggested by its 
title, and in emphasising the importance of the 
human factor in rationalisation and the bearing 
of rationalisation on the general structure of 
sooiety the book makes a needed and valuable 
contribution. In discussing the significance of 
rationalisation, Dr. Myers has scarcely plaoed 
sufficient emphasis on the growing tendency under 
modem conditions for the really progressive large 
combines to display in their general policy a 
remarkable approximation to the spirit of servioe 
characteristic of what might be termed national 
servioe or public utility departments. This 
tendency is likely to beoome even more pronounoed, 
mid public opinion will judge rationalisation 
largely by the extent to which servioe rendered to 
the community in the broadest sense dominates 
the policy of the rationalised combines. 

On the question of leadership and particularly 
on the development of leadership by scientific 
management in industry Dr. Myers has little to 
say, fcEough he notes the importance of personality, 
atm his treatment of the dangers of rationalisation 
is too academic, BimtUriy in discussing its 


This justifies the admission of many new names 
that from a strictly scientific point of view might 
well be disallowed. On the whole, they have 
exercised a wise discrimination, and have been 
guilty of few, if any, sins of omission. 

Leaving aside the topics dealt with in the pre¬ 
face and introduction, we have found little to oall 
for special notice. A disooidal cell (p. 8) should not 
be called “open” merely because it is not bounded 
by a black streak. The view expressed (p. 93), 
that a name should only be given when specimens 
can be denominated even without the particulars 
of the locality and the date, seems, on the whole, 
reasonable. But it would not be difficult to 
suppose coses where the rigid application of such 
a rule might be inadvisable. 

The English version of the book is for the most 
part well executed ; but one is inclined to suspect 
that the intricacies of the English language have 
occasionally boon a little too much for the trans¬ 
lator. The plates, sixteen in number, reach a high 
standard of merit. F. A. D. 


Reviews 

! advantages, Dr. Myers has rather strangely 
omitted to set rationalisation in its true perspective 
in an age which demands increasing world co- 
! operation, or to discuss the significance of inter- 
| national industrial oo-operation for world peace. 

| More care might have been taken to distinguish 
| rationalisation from mere amalgamation, for suoh 
confusion is responsible for widespread misunder¬ 
standing of, and opposition to, valuable and over¬ 
due schemes of rationalisation in certain industries. 

The subjeot headings of the chapters are by no 
means happily chosen ; some of the most important 
observations on the dangers of rationalisation are 
to be found, for example, in the other chapters. 
The book just misses an opportunity for a timely 
exposition of rationalisation from an aspect which 
is of growing importance but often overlooked. 

R.B. 

Industrial Psychology in Practice. By Henry J. 
Welch and Dr. George H. Miles. Pp. xiii +249. 
(London: Sir Isaac Pitman and Sons, Ltd., 
1932.) Is. U. net. 

Numerous examples drawn from many different 
industries, illustrating the practical results which 
have already attended the application of the 
methods and principles of industrial psychology 
to commercial and industrial problems, ore recorded 
, in this volume, which demonstrates convincingly 
the value of such applications alike from the point 
of view of the worker and of the employer. The 
fact that investigations of working conditions suoh 
as lighting, heating and ventilation, noise, or hours 
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of work, fatigue and monotony and the most 
effective method of carrying out a specific opera¬ 
tion or process have almost invariably increased 
the efficiency or output of the worker has frequently 
led to an even more important result being over¬ 
looked—the improvement in the health of the 
worker, who is also less fatigued by the effort 
required for the greater output under the new 
conditions. Industrial psychology is clearly of the 
utmost importance from both points of view and 
this book tends to redress the balance of emphasis 
by stressing the importance of such methods to 
the worker in the prevention of accidents, in the 
planning of work and elimination of waste, the 
selection and training of personnel, etc. 

Material has been taken freely from the reports 
of the Industrial Health Research Board, the 
Home Office Safety Pamphlets, the investigations 
of the National Institute of Industrial Psychology, 
as well as from foreign sources, and the book 
demonstrates conclusively the immense value of 
the human sciences to the community, and the 
wide possibilities in the settlement of human 
problems not by opinion, rule of thumb or tradi¬ 
tion, but by scientific methods based on ascertained 
facts. It should be of great service in enlisting 
further support for the work of the Industrial 
Health Research Board and the National Institute 
of Industrial Psychology, and in encouraging the 
wider application of such methods in industry. 

R.B. 

Bibliographical Survey of Vitamins , 1050-1930 : 

with a Section on Patents. By Mark H. Wod- 

linger. Compiled by Ella M. Salmonsen. Pp. 

viii+334. (Chicago : Mark H. Wodiingcr, 1932.) 

The literature of the vitamins now runs to several 
thousand original papers. In this bibliography, 
more than 11,000 publications are mentioned; 
326 references appear in the historical seotion 
covering the period 1650-1910. Thereafter the 
papers of each year are listed separately, and from 
1916 onwards a separate section is devoted to 
each vitamin : vitamin E first appears in 1921. 

The earlier references are, of course, to the 
deficiency diseases, which we now know to be 
caused by the absence of a particular vitamin 
from the diet, and also to medicaments such as 
cod liver oil which owe their efficaoy to their con¬ 
tent of vitamins, although this was not realised at 
the time their use was originally advocated. 
These early references will be of special value to 
those interested in the historioal side of the subject 
and might form the basis of a study of the develop¬ 
ment of our knowledge of the real cause of different 
deficiency diseases. 

The references to each vitamin are Arranged in 
the alphabetical order of the authors' names; 
provided the name is known it takes but a moment 
to find any particular paper, even although the 
year of publication is not known. It would take 
only a short time to extract from these pages a 
list of papers dealing with any particular aspect 


of the vitamin problem, since the title of each 
paper (or book) is given in full. 

This book should be of great use to all workers 
in this field: it supplements the reviews and 
monographs on the vitamins and precedes the 
issue of Nutrition Abstracts and Reviews , which 
should now provide an adequate index to the 
literature. In the last section the list of 240 
patents should be of value to manufacturers or to 
research workers who may wish to patent their 
process, 

A History of the Birds of Suffolk . By Claud B. 
Ticehurst. Pp. xi +502 +18 plates. (London and 
Edinburgh: Gurney and Jackson, 1932.) 24s. net. 

With the progress of ornithological interest it is 
impossible to work with a book that is forty-five 
years old, however good it was when published. 
Those interested in the birds of Suffolk will wel¬ 
come an up-to-date work by one who is singularly 
competent to write it. From the hours of a busy 
life, Dr. Claud Ticehurst was able to take some 
leisure and to make his notes and record his 
observations. He has spent twenty years in pro¬ 
ducing this volume, seventeen of which were spent 
in Lowestoft. 

In the introduction are given a description of 
the country ; changes in the avifauna ; migration ; 
a list of the collection of Suffolk birds ; the names 
of former Suffolk ornithologists and the scope of 
the volume explained. Ihe order and nomencla¬ 
ture used are those of the “List of British Birds” 
published in 1915. We think the 1923 “List” would 
nave been preferable. The species are treated on 
modem lines, doubtful records examined and the 
latest and most reliable views expressed. The 
photographic plates add to the work and the map 
of Suffolk is, of course, a necessity. 

Einfuhrung in die Mechanilc und Ahustik . Von 
Prof. R. W. Pohl. (Einfiihrung in die Physik, 
Band 1.) Zweite verbesserte A ullage. Pp. viii -( 
251. (Berlin : Julius Springer, 1931.) 15.80 

gold marks. 

This second edition of Prof. PohTs elementary 
treatise should need little commendation to the 
notice of English readers. Its treatment of the 
subject is well off the lines of the traditional 
method and, both in its insistence on apt experi¬ 
mental illustration, and in the small demand it 
makes on the reader's mathematical knowledge, 
it forms an effective foil to the conventional 
English textbook. ' It is to be hoped that a trans¬ 
lation, modified a little (in scope rather than in 
outlook) to suit the work of the junior university 
and senior classes of schools, will make the book 
available to those who cannot read the German 
text. Despite the excellence of the text, such 
modifications would seem to be needed, more 
especially in that section whioh deals with acoustics, 
A notable feature of the book is its wealth Of 
illustrations, many of them* produced most effect¬ 
ively as deep black silhouettes. A, F, 
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Early History of the Determination of Atomic Charge 


ATOMICITY is a characteristic of twentieth | 
ia. century physics, so that modern physics may ' 
be said to begin with those early investigations by 
which the atomic nature of electricity was first 
established. The facts relating to early investi¬ 
gations of the atomic charge are scattered through 
the literature of the subject, and it will be of 
interest to bring them together in a brief account 
of the development of the methods which led to 
the accurate determination of this fundamental 
constant. 

That electricity has an atomic structure appears 
first to have been suggested to explain Faraday’s 
laws of electrolysis, on the supposition that the 
charge on a monovalent ion was the smallest 
separate quantity. This hypothesis was strongly 
advocated by Stonev and Helmholtz. It follows 
from Faraday’s experiments that if E be the charge 
on a monovalent ion in a liquid, and n the number 
of molecules in a cubic centimetre of a gas at 15° C. 
and 70 cm. pressure, the produot n,E is L-24 x 10 l °, 

E being expressed in electrostatic units. This E 
is taken as the fundamental atomic charge. 

The quantities n and E could not be deduced 
separately from experiments on electrolysis, and 
in the"earliest attempts to determine E the above 
value of n.E was used with approximate estimates 
of n. All that was known about n prior to a direct- 
measurement of an atomic charge, was that “it 
lies between the limits 10 1S and 10 ai ” as stated by 
Sir J. J. Thomson in his book “The Discharge of 
Electricity through Gases” published in 1898, 
where he also gives a description of the first experi¬ 
ments on the direct determination of the atomic 
charge made by Townsend, 1 who was at that time 
demonstrator in the Cavendish Laboratory, 
Cambridge. 

These experiments of Townsend arc notable as 
being the prototype of the investigations which 
led finally to the accurate determination of the 
atomic charge made by Millikan. 

It was known that in many cases electrically j 
charged clouds wore formed when newly prepared 
gases were bubbled through water. Townsend 
conceived the idea of measuring the charge on a 
drop in such a cloud, which he supposed to be an 
atomic charge, and for this purpose he used gaBes 
prepared by electrolysis, adopting the following 
procedure., The total weight W of the drops in 
a cubic centimetre of the cloud, and the total 
charge Q oarried by them, were found by direct 
measurements, but in order to determine the 
average charge on a drop it was necessary to find 
the number of drops in a cubic oentiraetre of the 
cloud ; to obtain this number the weight w of a 
drop was required. 

The weight of a drop and also its radius were 
obtained from the rate of fail of a cloud in a beaker, 
by an ingenious application of Stokes’s formula 
for the velocity of a sphere moving slowly in a 
viscous medium under the action of a constant 


force. The first value found for an atomic charge 
was 3 x 10" 10 e.s.u., but after allowing for the fact 
that the cloud contained drops with charges of 
different sign, Townsend* gave a corrected value 
5 x 10* l °. 

The importance of this investigation was im¬ 
mediately recognised, and in 1898 Sir J. J. Thom¬ 
son used the same method modified in details to 
investigate the charge carried by ions produced by 
X-rays, In Thomson’s experiments a cloud was 
formed in a closed vessel os in C. T. R. Wilson’s 
experiments in whioh an ionised gas is cooled by 
a sudden expansion causing water vapour to con¬ 
dense on the ions. With this modification, it was 
necessary to determine the charge Q per cubic 
oentiraetre and the weight W indirectly, conse¬ 
quently Q was obtained from the electrical con¬ 
ductivity of the gas and W by estimating the 
amount of moisture condensed on ions by the 
expansion. 8 The gases were ionised by X-rays 
and the values 6*5 xlO* 10 e.s.u. and 6*7xl0“ 10 
E.s.u. found for the charge on a drop in air and 
hydrogen respectively. Later he obtained the 
value 6-8 xlO' 10 for negative ions generated by 
the action of ultra-violet light. 4 In a subsequent 
determination 4 which he considered to be more 
accurate, he used a radioactive substance to ionise 
the gas, obtaining for the value of the atomic 
charge 3*4 x 10‘ 10 . 

The determinations of Townsend and Thomson 
involve various inaccuracies, and also the serious 
uncertainty in the assumption that each drop in 
the cloud carried a single atomic charge. Millikan 
states that, in the clouds produced in ionised gases 
hy expansion, some of the drops may carry one, 
some two, some ten or almost any number of unit 
charges, though this does not imply that before con¬ 
densation the ions in the gas have multiple charges. 

There remained, in addition, the difficulty of 
establishing a relation between the charge e on an 
ion in a gas and the charge E on a monovalent ion 
in an electrolyte. A method of showing that these 
charges are identical was first given by Townsend 6 , 
who showed that if e be the charge on an ion in a 
gas, U its mean velocity in the direction of an 
electric force Z, and K the coefficient of diffusion 
of the ions, then the value of n.e is obtained from 
the equation U/K =* n.e.Z/P where P is the pressure 
of a gas containing n molecules per cubic centimetre 
at the temperature at which U and K are deter¬ 
mined (P®= 10* c.o.s. units). 

In order to find the produot n.e, Townsend 
devised a method by which he measured the 
coefficient K , and taking the mean values of K for 
moist and dry gases with the corresponding values 
of U obtained by Rutherford, he found the follow¬ 
ing values for n.e x 10' 10 : air 1 -35 ; oxygen 1 -25 ; 
carbon dioxide 1 *30 ; hydrogen I -00. 

These values of n.e were so near the value 
1*24 x I0 10 of n.E for monovalent ions in a liquid 
that Townsend was able definitely to state that 


570 


NATURE April 22, 1983 


the charge on iona produced by X-rays and the 
charge £ on a monovalent ion in a liquid are the 
same. In l&tor investigations in which the ions 
were produced in various ways, he found that 
the value of n.e for negative ions in gases was in 
dose agreement with the value of n.E for electro¬ 
lytic ions. 

Further progress in the accurate determination 
of e was made when H. A. Wilson introduced an 
important improvement into the method of find¬ 
ing the charge on a drop, whereby it was possible 
to avoid the uncertainty of dealing with drops 
with an unknown number of atomic charges. The 
cloud was formed in the ionised gas by expansion, 
in an apparatus containing two horizontal parallel 
electrodes, so that it was possible to establish a 
vertical field Z in the space where the cloud was 
formed. A retarding or an accelerating force, 
Z.e, was thus superimposed on the force of gravity 
w acting on each drop. The weight w of a drop 
was determined by measuring the velocity when Z 
was zero and by applying Stokes’s formula as in the 
original method. The charge e was determined 
by finding the change in the velooity when the 
force Z.e and w acted together. In this method 
it was unnecessary to find the number of drops in 
the cloud. It was observed that the change in the 
velocity due to the electric force was not the same 
for each drop, since the cloud appeared to fall in 
groups of drops with charges in the proportion 
1:2:3. 

ThiB important observation showed that the 
charge on a drop, if not equal to, was a multiple 
of the smallest charge. H. A. Wilson gave 
3*1 xlO' 10 as the value of the atomic charge 
according to this method. 7 

It is well known that the most accurate deter¬ 
minations of the atomic charge were made by 
Millikan in the period 1909-1916. 8 As it was 
unnecessary to find the number of drops in the 
cloud in order to determine e, Millikan applied 


H. A. Wilson's method to single drops. Inaccu¬ 
racies due to evaporation were avoided by using 
drops of non-volatile oil, which were placed 
in electric fields of such strength that they 
could be made to move against gravity or held in 
suspension at will. A single drop could thus be 
kept under observation for long periods. He 
tested Stokes's formula, which had been assumed 
by his predecessors, obtaining an empirical cor¬ 
rection to it in the case of small drops, and his very 
consistent results* showed that the charges carried 
by drops were always exact multiples of the atomic 
charge 4-77 x 10‘ 10 s.s.u. 

The earliest investigations of the atomic charge 
had an important bearing on the interpretation of 
the experiments made to determine the ratio of 
the oharge e to the mass m of an electron. The 
first trustworthy determinations of the ratio e/m 
were made in 1897 by Wieohert,* Kaufmann, 1 ® 
and Thomson, 11 who found that the ratio e/m for 
cathode rays was about 1/2000 of the ratio EjM of 
the atomic charge E to the mass M of an atom of 
hydrogen. It was known from experiments on 
electrolysis that the ratio EjM was 2*9x10 14 
while the best experiments gave 5*3 x 10 lT for the 
ratio e/m, and from the first it was suggested by 
Wiechert that the charges E and e were equal and 
consequently that the mass m was about ilf/2000. 
This suggestion, however, could only be regarded 
as a plausible hypothesis until the identity of the 
charges E and e had been established in 1899, in 
relation to which Townsend's investigation of the 
product n.e ranks in importance with the accurate 
determination of the atomic charge e. 


I J. B. Townsend, Proe. Comb. PhU . Soc. t Feb. 1897. 

• PhU. Mag., Feb. 1898. 

• J. J. Thomson, Phil. Mag., Dec. 1898. 

• PhU. Mag., 1899. 

• PhU. A lag., March 1903. 

• J. S. Towniend, PhU. Tran#., May 1809. 

7 H. A. Wltoou, PhU. Mag., April 1903. 

• R, A. MllUkan, "The Electron", University of Chicago Press, 1917. 

• fi. Wiechert, SiU. Phy #. gleon. Ott. Ednigtberg, Jan7l897. 

“ W. Kaufmann, Wisd. An., July 1897. 

II J. J. Thomson, PAtf Mag., Oct 1897. 


Scientific and Industrial Research* 


T HE seventeenth annual report of the Depart¬ 
ment of Scientific and Industrial Research 
covering the period August 1, 1931-July 31, 1932, 
appears appropriately as if to punctuate the 
tributes to the importance of research in our 
national life which have reoontly been paid by 
high authorities in finance. A more impressive 
picture of the manifold ways in which scientific 
research is daily applied not merely to the solution 
of our industrial problems but also to the service 
of the innumerable needs of a civilised community 
than is contained in the annual reports of this 
Department it is difficult to imagine. The present 
report, including the brief report of the Privy 
Council, signed by the Right Hon. Stanley Baldwin, 
and the longer report of the Advisory Oounoil, 

• Department of Scientific and Industrial Research. Report for the 
YaarlMI-32. (Omd. 4254.) Pp.lv+193. (London; H.M, Stationery 
0®ee, X9».) 3s.net. 


over Lord Rutherford’s signature, is no exception 
to the rule. Lucid as are these reports ana the 
summaries of the work carried out by the National 
Physical Laboratory, the Chemical Research 
Laboratory, the research associations, and under 
the direction of some forty-five research boards 
and committees, a popular exposition of the matter 
contained in them should be invaluable propa¬ 
ganda and assist the ordinary citizen to appreciate 
the magnitude of the contribution thus made to 
the necessities and luxuries of his daily life—food 
and clothing, air and water supply, transport and 
housing, business and pleasure. Appendices to the 
report deal with finance, publications and the 
personnel of the various boards and committees. 

There is no department of State in which the 
beneficial influence of the Department of Scientific 
and Industrial Research is not felt and no 
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proportion of the national income is more profitably 
spent than that controlled by this Department. 

It is satisfactory to find that the expenditure 
detailed in the current report shows only a slight 
reduction on that reoorded in the previous report; 
the gross expenditure for the year amounted to 
£095,677 as compared with £740,520 in 1930-31, 
and the actual expenditure to £534,700 as against 
£555,691. Reoeipts showed a decrease from 
£184,829 to £160,977, most of which is represented 
by decreased reoeipts of the National Physical 
Laboratory from outside bodies and firms, Govern¬ 
ment departments, etc. The net expenditure on 
headquarters administration is £24,900, grants for 
research amounted to £34,398 net, and to research 
associations £82,307, an inorease of £6,652 on the 
previous year. Expenditure on the Geologioal 
Survey and Museum amounted to £62,730, and 
on the National Physical Laboratory to £200,754 
gross, against which receipts amounted to only 
£93,982 instead of £104,706 in 1930-31. The net 
cost of the Chemical Research Laboratory was 
£19,460, of radio research £10,482, of water 
pollution research £10,796, fuel research £82,707, 
reoeipts diminishing the gross expenditure on the 
latter by £6,033. The major part of the expendi¬ 
ture on food research is met by a grant of £30,502 
from the Empire Marketing Board and this and 
other reoeipts bring the gross expenditure of 
£46,997 to £11,530 net. Similarly, reoeipts amount¬ 
ing to £7,680 and £7,896 reduce the expenditure 
on building and forest products research to £34,519 
and £33,792 respectively. 

Nineteen research associations received grants 
during the year, and the report records that certain 
of these associations have been able to record a 
marked inorease of industrial support during the 
past year while others are hopeful of attaining 
similar success in the near future. The British 
Electrioal and Allied Industries Research Associa¬ 
tion now derives approximately one-half of its 
industrial income from supply undertakings, and 
the majority of lead manufacturers in the country 
ore now members of the British Non-Ferrous 
Metals Research Association. Refractory material 
makers are supporting more strongly the British 
Refractories Research Association, and the volun¬ 
tary levy scheme launched by the Wool Industries 
Research Association two years ago is now work¬ 
ing smoothly but, mainly owing to bad trade 
conditions, has not yet shown signs of yielding 
an income sufficient to meet the Association's 
present scale of expenditure. 

On the other nand, the British Cast Iron , 
Research Association, in spite of the highly 1 
important and eminently practical research results 
to its credit, is experiencing great difficulties in 
maintaining its industrial income, while member¬ 
ship of the Cutlery Research Association has 
declined from fifty to ten firms in two years. In 
view of this lamentable lack of interest in the 
Association 1 * investigations, the Department con¬ 
cluded that continued expenditure of the public 
funds at the disposal of the Association was unlikely 


571 


to lead to results of benefit to the industry as a 
whole and, with the consequent surrender of these 
funds, termination of the Association’s activities 
has been inevitably involved. 

Reviewing the work of the research associations 
as a whole, the report emphasises the importance 
of their work to industries other than those 
designated by their respective titles and notes 
movements for widening the basis of industrial 
support. Few of the research associations appear 
to be in favour of a compulsory levy scheme, and 
accordingly the Advisory Council is unprepared 
at the present time to make representations in 
favour of introducing a general measure to 
authorise the compulsory adoption of a levy. 

The general interest of the work of the research 
associations may be illustrated by a few typical 
examples selected from many to which space 
forbids even reference. In the iron and steel 
industry, research has reduced the consumption 
of coal per ton of finished steel from 31 owt. in 
1924 to 23 cwt. in 1930, representing an estimated 
average saving on coal used after the pig iron 
stage of more than £1,468,000 on the 1930 pro¬ 
duction. Important work on smoke abatement, 
refractories, etc., is being carried out in collabora¬ 
tion with other interests concerned. With the 
support of the water-supply authorities and others, 
the Non-Ferrous Metals Research Association has 
commenced a study of the bursting of water-pipes 
by frost by a thorough investigation of the pro¬ 
perties at low temperatures of the materials used 
for them. The Association is also investigating 
the quality of galvanised iron with special reference 
to the oorrosion of hot-water tanks and the reten¬ 
tion of brightness of polished white metals, such 
as are used for shop fronts, name plates, etc. 
These are matters in which the ordinary citizen 
or householder is as interested as the industrialist, 
and the same may be said of investigations carried 
out by the Electrical and Allied Industries Research 
Association on conducting leads in gas-filled 
lamps used for office and faotory lighting, which 
have enabled a considerable reduction in the rise 
of temperature in the fittings to be effected and 
simultaneously reduced the fire risk. The same 
Association has developed a simple portable 
apparatus for determining the conductivity of the 
ground along a proposed cable route, so that the 
correct size of cable required to carry the current 
oan be ascertained. Other investigations have 
been concerned with the efficiency of electrioal 
earthing and on the cause and prevention of inter¬ 
fering noises on telephone lines. 

The Refractories Research Association provides 
a striking example of an association of which the 
work is of general interest, and closely associated 
with its investigations are representatives of 
the Institution of Gas Engineers, the National 
Federation of Iron and Steel Manufacturers and the 
British Pottery Manufacturers’ Federation. These 
investigations have ranged over such subjects as 
the durability of refractory materials and its 
improvement, the permeability of refractory 
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materials to high temperatures and changes in 
physical structure during the firing of fire clay 
goods. 

The Research Association of the British Paint, 
Colour and Varnish Manufacturers has continued 
its investigations on the measurement of the 
physioal and mechanioal properties of paint, 
varnish, and lacquer films, the hiding power of 
paint, the relations between crystal structure, 
surface characteristics and pigmentary value. The 
recently formed Research and Standardisation 
Committee of the Institution of Automobile 
Engineers, to which the Department contributes 
financially, has occupied itself with problems of 
cylinder and piston wear, lubrication, and with 
such problems of general interest as silencing, for 
which a new instrument has been designed. 

The Cotton Industry Research Association is 
not only carrying out important fundamental 
studies of dyestuff solutions, the dyeing process, and 
mercerisation, but has also made special efforts 
to demonstrate to its members the practical value 
of its operations. More than two thousand visits 
were paid to mills and works during the year by 
its liaison staff, and the prestige of the Association 
is distinctly greater in the trade than a year ago. 

The Wool Industries Research Association has 
been concerned with the various causes of fading 
such as light and atmosphere, laundering and 
perspiration, which are often of immediate interest 
to the public. The Linen Industry Research Associa¬ 
tion has similarly been concerned with wearing 
properties under laundering as well as with levelness 
and regularity of weave. The Laundercrs’ Research 
Association has been concerned with detergents as 
well aB with the mechanical conditions, with the 
object of decreasing attrition and the prevention 
of felting of wool, etc. 

Among the problems occupying the attention of 
the Leather Manufacturers* Research Association 
have been the deterioration of leather on storage, 
the factors responsible for dermatitis associated 
with dyed leather, while the Boot, Shoe and Allied 
Trades Research Association has designed new 
lasts on which the contracts for the Army marching 
boots are being carried out, using vegetable tanned 
leather curried according to the Association’s 
recommendations. The sound-absorption of rubber 
flooring in auditoriums, improving the resistance 
of rubber to oils, ageing, and water absorption are 
directions in which the Rubber Manufacturers’ 
Research Association is assisting the utilisation of 
rubber and the revival of this depressed industry. 

The Research Association of British Flour MillorB 
is investigating the blending of wheat to give flour 
of regular and improved qualities. The Research 
Association for the Cocoa, Chocolate, Sugar, Con¬ 
fectionery and Jam Trades has been concerned 
with such varied problems as the ‘solubility* of 
oooo&, standardised specifications of, purity of 
materials, including wrappers, coatings of sugar 
crystal, while the Food Manufacturers* Research 
Association has carried out successful investiga¬ 
tions on the canning of kidneys and liver as well 


as on the development of satisfactory gums and 
pastes for labels. 

These investigations are, however, only a 
fraction of those concerned with food with which 
the Department as a whole has been concerned. 
The importance of food in the maintenance of 
health and in the control of disease is being more 
and more widely recognised in days when emphasis 
is laid on preventive as against curative methods. 
It would be difficult to overstress the importance 
to public health of some of the work which is 
being carried out to preserve the freshness of food. 
Merely to enumerate the investigations on the 
storage of chilled beef, opening up the prospect of 
chilled beef from Australia being marketed in 
Great Britain, on the storage of bacon and ham, on 
canning problems, on the smoke-curing of fish, on 
the preparation of fish livers for treating pernicious 
anaemia and on the storage of fruit and vegetables, 
should bring home to the moat unimaginative 
citizen the value he reoeives from the expendi¬ 
ture of this insignificant proportion of the 
national reserve, even if its importance to home 
industries and to the shipping companies is less 
apparent. 

The importance of the physical and chemical 
survey of the coal resources of Great Britain has 
been enhanced by the events of the last two years, 
and other work carried out under the Fuel Re¬ 
search Board dealing with the scientific utilisation 
of fuel, including low temperature carbonisation, 
represents an attack on perhaps the most crucial 
problem with which the Department is concerned, 
bearing directly on the ur employment problem os 
well as, through its reaction on atmospheric pol¬ 
lution, on public health. 

Again, it is a simple matter for the ordinary 
citizen to appreciate the immense importance of 
the work of the Building Research Board outlined 
in this report, whether as applied to the testing of 
building materials, the weathering of materials, or 
the design of reinforced concrete piles for the 
foundations of big buildings, momentary stresses 
in which are now being measured by an ingenious 
application of radio methods. He will readily 
grasp also the significance of the researches on 
steel structures now so widely used in building, and 
the activities of the Radio Research Board, which 
are frequently as olosely related to the needs of 
the ordinary listener and amateur as to those of 
the Post Office, the Admiralty, the War Office, the 
Air Ministry and other bodies at the request of' 
which many of them were originated. The work 
of the Forest Products Research Board bears 
direotly on the life of timber and the efficiency 
with whioh it can be preserved against insect or 
fungoid attaok, whether by the death watch beetle 
for example or by dry rot, and once again touches 
many a householder closely. 

To do justioe to the activities of the National 
Physical Laboratory might well require volumes, 
and only a few examples can be given. In the 
William Froude Laboratory, research cm wind 
resistance has indicated ways in which the air 
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resistance of most types of vessel can be reduced 
by about 30 per oent, while other improvements 
have been effected in the design of small coaster 
vessels as well as in the humble barge, the improved 
design showing on towing tests a 33 per cent 
improvement in speed for slightly less power. The 
National Physical Laboratory played an important 
part in designing the high speed seaplanes whioh 
won for Great Britain the 1931 race for the 
Schneider trophy, as well as in the development of 
new and safer types of aircraft. Other work assists 
in the provision of improved materials for industry, 
including steel and steel alloys capable of with¬ 
standing the high temperatures at which modern 
machinery such as turbines and airoraft engines 
must work, and workers in other sections of the 
Laboratory again are investigating the gl&ro effect 
of different systems of street lighting, the best 
beams for traffic control signals, the transmission 
factors of coloured railway signal lights and the 
lighting of docks, quays and their approaches. It 
needs little imagination to realise what advance 
in these fields means not merely to industrial 
efficiency but even more in the elimination of 
much suffering and loss of life. 

The field covered by the work of the Chemical 
Research Laboratory is almost equally wide, 
ranging from products for treatment of sleeping 
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sickness in human beings and in animals, to the 
preparation of synthetic resins, corrosion research, 
researches at high pressures, tar research and water 
pollution. With the latter subject a special board 
is concerned, and following on the survey of the 
River Tees recently oarried out, one on the River 
Mersey is now projected. 

Space does not permit further reference to many 
activities of the Department which are of scientific 
a& well as of industrial and general interest. This 
brief review contains no account of important 
metallurgical researches for which the Department 
is responsible, or of its investigations on electro- 
deposition, lubrication or dental problems. Men¬ 
tion should, however, be made of the Geophysical 
Survey Research Committee, which has now com¬ 
pleted its work and through the activities of whioh 
the danger that the development and use of this 
new applied science in Great Britain would be 
neglected has been dispelled. Sufficient has been 
said, however, to demonstrate the unique and 
invaluable contribution which the Department is 
making not merely to industrial eftciency but also 
to industrial development and the publio welfare, 
and to indicate how essential it is in days when 
economy is the watchword that there should be 
no restriction of servioes which have been so 
productive. 


Obituary 


Lieut.-Col. Albmd W. Aloook, c.i.e., f.r.s. 
ITH the death on March 24 of Alfred 
Aleock, there has passed away a type of 
doctor who in the past has so often graced the 
ranks of the Indian Medical Servioe—that of the 
surgeon-naturalist. Zoological science in India has 
been always enriched by the labours of distin¬ 
guished medical men, of whom the late Sir Joseph 
Fayrer and Alfred Alcock may be taken as repre¬ 
senting the acme of a period which will never be 
seen again. 

Alfred Alcock was born in Bombay on June 23, 
1869. His father, who was a sea captain in the 
days of windjammers, retired and lived at Black- 
heath, and there the subject of this memoir went 
to school and afterwards became a Westminster 
scholar. In the 'seventies, owing to ruinous 
losses due to the sudden depreciation of Egyptian 
Government bonds, he was taken away from 
school, in 1870, quite unexpectedly. He was then 
packed off in September of that year to Wynaad 
m the Malabar District of Southern India, to a 
coffee plantation, where he had an uncle engaged 
in this industry. He lived in the jungles of Wynaad 
and in the neighbouring native State of Cochin, 
and was able to observe all the operations con¬ 
nected with ooffee-planting and also to study the 
bhda and beasts. 

As coffee planting was thep obviously in the 
deijlinet Alcock obtained in September 1077 a , post 
la anewly established firm of commission* 
agents in CWcutta, and on the voyage from Madras 


to Calcutta, the ship that carried him, the Duke 
of Bticcleuch, was rammed and almost sunk by a 
steamer, appropriately named the Vixen. The 
commission-agent business not proving a success, 
he next started as a freight-broker on his own 
aocount, but soon gave that up to proceed to 
Chota Nagpur as an assistant to a coolie-recruiting 
agent, where he remained until February 1880. 
It is necessary to mention this, as in some ways 
it proved the turning point of his career, for he 
met there a young Bengal civilian who lent him 
Michael Foster’s “Primer of Physiology”, which 
cost the sum of one shilling, and this little book 
proved to him to be what the light of heaven was 
to St. Paul. It set his face towards natural science, 
and throughout the rest of his life he thought of 
Michael Foster (whom he had never met) with 
the gratitude of a disciple. He next met the 
Deputy Sanitary Commissioner of Chota Nagpur, 
Lieut.-Col. J. J. Wood, and this good man took 
the young Alcock to his heart and hastened him 
on his way with an old microscope, several timely 
books ana many long talks on botany, natural 
history and chemistry. This led him to do a little 
body-snatching on his own in places where the 
poorer natives disposed of their dead, and from 
that source he obtained bones to study and began 
< to read Darwin's “Descent of Man” and “Origin 
of Species”. He had now fully resolved to become 
a medical man. 

Alcock next became assistant schoolmaster at 
a large school for European boys in Darjeeling. 
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He was justified in applying for this appointment 
since during the whole of his jungle life he had 
assiduously read his Horace and his Homer along 
with the “Canterbury Tales” and the “Golden 
Treasury”. Fate was kind to him, because his 
“sanitary friend”, Col. Wood, immediately rejoined 
him in the Darjeeling district, and actually 
entrusted him with the tuition of his eldest boy. 
Quite unexpectedly, he was helped financially by 
his sister, who had married a distinguished officer 
in the Indian Civil Service, and was able to 
proceed to Aberdeen, to begin work in the Marischal 
College of that University. In 1882 he had taken 
first place in the class, and the medal for natural 
history, and was appointed University assistant 
in zoology. In 1883 he obtained a bursary in 
natural science, and in April 1885 he graduated 
M.B. and C.M. with honourable distinction, while 
later on in that year he passed eighth into the 
Indian Medical Service, and in October of the 
same year, he joined the class at Netley Hospital, 
where he came under the influence of the cele¬ 
brated Timothy Lewis, the professor of pathology. 

Alcock’s interest in the beginnings of tropical 
medicine had already been stimulated by the 
lectures of Sir Alexander Ogston, the professor 
of surgery in the University of Aberdeen. Ogston 
had discerned the great significance of the dis¬ 
coveries made by Patrick Manson in China on 
insect-borne disease, and this had impressed itself 
so much on his mind that it remained a guiding 
factor for the rest of his life. 

In March 1886 Alcock again sailed for India, 
and was first stationed at Allahabad, and on 
June 6 of that year he was ordered to join the 
1st Sikh Infantry at Dera Ismail Khan on the 
Punjab frontier. There he found himself soon 
shot out into the Punjab desert, and had many 
interesting adventures, during one of which he 
crossed the desert of 150 miles in the middle of 
the hot weather, and on another occasion he had 
the misfortune to break his leg and lay for some 
time with only a native hospital assistant to look 
after him. In this desert he observed many coses 
of snake bite, some fatal, by the homed viper. 
His promotion was very rapid, and in May 1888 
he was gazetted to permanent medical charge of 
the 2nd Punjab Infantry. 

Regimental life had been an extremely happy 
experience to Alcock, but a regimental hospital 
did not quite satisfy his ambitions for scientific 
work, and soon an unexpected opportunity 
presented itself when he was appointed surgeon - 
naturalist to the RJ.M.S* Investigator for the 
zoological section of the Indian Marine Survey of 
1888-92. He joined his ship at Port Blair in the 
Andaman Islands on November 20, 1888. These 
four years he regarded always as the happiest of 
his life, and his experiences were summarised in 
that fascinating book “A Naturalist in Indian 
Seas” published in 1902, and it was this book 
that obtained the highest commendation from . 
Sir Joseph Hooker. During this tithe he roamed 
Idle ooastal inlets and Indian Seas, dredging for 


Crustacea and describing the marine fauna, 
including many denizens of the deep hitherto 
unknown to science. During his travels he visited 
the Andaman Islands, the Cooos Keeling, Minicoy 
and other sparsely inhabited islands of the Indian 
Ocean, studying their human inhabitants and the 
island fauna. 

In April 1893 Alcock began his association with 
the Indian Museum as professor of zoology in the 
Medical College of Bengal, and he served many 
happy years in this capacity until 1907. His 
period of service was broken in 1895 when he was 
appointed as surgeon-naturalist to the Pamir 
Boundary Commission, and spent one year at 
these alarming altitudes over 14,000 ft. He 
actually reached the tomb of Bazai at the eastern 
end of the Little Pamir. His report on the natural 
history results of the Pamir Boundary Commission 
was published in Calcutta in 1898, and received 
general recognition. 

In 1896, after ten and a half years continuous 
service in India, Alcock returned to England on 
leave, and in July 1897 he married Margaret 
Forbes Cornwall of Aberdeen, whom he had known 
in his student days. In 1901 he was elected to 
the fellowship of the Royal Society and in 1903 
was created a C.I.E. 

There is no doubt that the finest work that 
Alcock performed in India was that of the organisa¬ 
tion and rearrangement of the Indian Museum, 
which he made a model of its kind. It was here 
that he came under the notice of Lord Curzon, 
with whom he had some difference of opinion 
regarding the future of this Museum. He then 
made, too, a lasting and life friendship with Sir 
Leonard Rogers, and with him became greatly 
interested in the classification of the Thanalophidia, 
and collaborated with him on the toxioology of 
snake venoms. In the meantime, he had become 
the outstanding authority on the Crustacea of 
India, a group to which he had always paid special 
attention, and wrote the “Catalogue of the Indian 
Deoapod Crustacea”, a work for which he was 
awarded the Barclay medal of the Asiatic Sooiety 
of Bengal in 1907. At this time he wrote numerous 
papers on the river crabs (Potamon dse) and 
was elected natural history secretary in 1888, 
general secretary in 1895, and vice-president in 
1901 of the Asiatio Society. In 1906 he was on 
furlough in England, working through the major’s 
course for promotion at the Royal Army Medical 
Laboratories and at the West London Post 
Graduate School, and also the Lister Institute. 
Here he made the acquaintance of Sir William 
Leishman, Sir Jonathan Hutchinson and Sir 
Charles Martin. 

In 1907 Aloock retired from the Indian Medical 
Service, and immediately placed himself at the 
services of Sir Patrick Manson and of his new 
School of Tropical Medicine in London, Here he 
frit like a new man after what he considered to 
be his sad failure at the Indian Museum. Manson 
was the magnet which drew him, and the founda¬ 
tion of medical zoology on a proper basis* was 


NATURE 


575 


April 22, 1933 


his aim. He became Hanson's most faithful 
lieutenant and admirer; to him it was a pious 
task to defend Manson's reputation and to aid in 
preserving his memory, for, apart from all his 
discoveries and his greatness, he considered that 
Manson was the embodiment of the Hippocratic 
tradition. Henceforward he became the first 
teacher of medical entomology in the School of 
Tropical Medicine, and he added greatly to his 
reputation by the publication of his text-book, 
“Entomology for Medioal Officers”, 1912, which 
reached its second edition in 1920. This work was 
written in response to requests from students in 
his own School, and whilst directing its attention 
principally to the arthropods concerned in the 
dissemination of disease, it almost became an 
outline of zoology. 

To thousands of post-graduate students of all 
nationalities, in his charming and unpretentious 
way, Alcock became guide, philosopher, and 
friend. Soon he became responsible for the founda¬ 
tion and establishment of the entomological 
collections of the School, and for the collection 
of poisonous snakes and other reptiles ; in fact, 
the whole zoological fauna that make up the 
science of tropical medicine. He organised the 
Tropical Diseases Library of the School, and from 
1912 onwards actively participated with Dr. A. G. 
Bagshawe in reviewing for the Tropical Diseases 
Bulletin, beooming the assistant director of the 
Bureau in 1921, He was very gratified in being 
elected in 1920 to the professorship of medical 
zoology in the University of London. His reviews 
of medical zoology, as indeed every letter and 
article he wrote, were characterised by a charming 
scholastic style, embroidered with a wealth of 
literary and classical allusions, which could 
scarcely be surpassed, and gave his work an air 
of great distinction. 

Then came the War, and in his endeavours to 
serve his country, Alcock found himBelf appointed 
as surgeon to an Indian hospital at Brighton, but 
he found himself ‘at sea’ when armed with a 
scalpel, and instead devoted himself to instructing 
R.A.M.C. offioers, proceeding overseas, in the 
elements of tropical medicine. The War being 
over, he returned to his active teaching, and in 
the following years he collaborated with Dr. 
P. Manson-Bahr in “The Life and Work of Sir 
Patrick Manson”, which was published in 1627. 
He was thus afforded an opportunity of making 
clear the everlasting truth of medical biology as 
evidenced by the life story of Manson. 

Alcock retired from active teaching in 1924, and 
had been living in seclusion at Belvedere in Kent, 
but in no wise did his zeal for his favourite subject 
abate. 

It is scarcely necessary to enlarge further on 
his character—that of the true naturalist, and 
man of science, and a lover of his follow creatures 
—-in fact, a friend of all mankind* It was a common 
experience for a stranger on seeking his road in 
for away Belvedere to Aloock’s house, to inquire 
tfae way of some whistling schoolboy, and to 


receive as an astonished reply, “Oh, that’s 
where Col. Aloook lives; he is a great pal of 
mine.” It is appropriate to quote his favourite 
lines: 

“Nature is made better by no mean, 

But nature makes that mean ; so, over that art 
Which you say adds to nature, is an art, 

That nature makes—The art itself is nature.” 

His philosophy of life, like that of old Pittacus, 
of Mitylene, was: “The greatest blessing a man 
can enjoy is the power of doing good.” So, when 
he is gone, we realise that the era of the pioneers 
of tropical medicine is closed. 

Alcock was an LL.D. of the University of 
Aberdeen, and a corresponding member of the 
Zoological Societies of London and of the Nether¬ 
lands, and also of the California Academy of 
Sciences. 


Dr. John Belling 

Db. John Belling, elder soli of the late 
John Belling, inspector of Army Schools, 
who died on February 28 in San Francisco, 
was bom at Aldershot, England, on October 7, 
1866. He taught in various schools, attend¬ 
ing lectures meanwhile at London and Birming¬ 
ham, and obtained a London B.Sc. (Hons.). 
In later life he was given the honorary degree 
of Doctor of Science by the University of 
Maine in 1922. He lectured in the Horticultural 
College at Swanley, England; and later at 
Llanidloes, Wales, in 1900-1. Shortly after this 
he went to the British West Indies where he 
became investigator in the Department of Agri¬ 
culture. In 1907 he went to the Florida Experi¬ 
ment Station as assistant botanist and carried out 
important researches there on hybrid beans. 

Shortly after the War, Belling wont to the 
Carnegie Institution of Washington as cytologist 
in the Department of Genetics, and was associated 
with Dr. A, F. Blakeslee in the investigation of 
the chromosomes of Datura. Here his genius in 
microscopy and his philosophical insight opened up 
a new field in the study of the behaviour of 
chromosomes and in the interchange of segments 
between non-homologous chromosomes. Belling 
was subject to periods of depression during which 
he did some of his most brilliant work. Believing 
that it was important for him to have a change of 
scene, he was transferred by the Institution to 
Berkeley, California, where he worked in a comer 
of Prof. E. B. Babcock’s laboratory, continuing 
his fundamental researches on the stmoture of 
chromosomes in hyacinths and various lilies. In 
these investigations, under superlative technique, 
he believed he was able to see structures, which 
on account* of their number and size, he identified 
•with genes. 

Belling was the author of a book on the use of 
the microscope, which has been eminently suc¬ 
cessful. He had also made considerable progress 
with a work on the study of the ohromosomes. 
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After the Sixth International Congress of Geneties f 
held in Ithaca last summer, a number of foreign 
delegates travelled to Berkeley to examine Belling’s 
preparations showing the structure of the chromo¬ 
somes, and to discuss with him his interpretations 
of them. He was also the author of a small book 
of verse, “The Life-World. Poems of Science” 
(published by the Margaret Mary Morgan Co., 
619, California Street, San Francisco). It contains 
sixty poems concerning scientific (chiefly genetic) 
phenomena and also three others, the last of 
which, “Elegy”, is of exceptional beauty. 

Belling married Miss Hannah Sewall, who died 
in 1926 without issue. Ho is survived by a 
brother, James Belling, residing in the Cheltenham 
district, also by a sister, Miss Annie Belling. 


Prof. E. C. Starks 

With the passing at a comparatively early age 
of Prof. Edwin C. Starks, American iohthyologioal 
science has suffered yet another grievous loss, 
following, as it does, close upon the deaths of 
David Starr Jordan, Charles H. Gilbert, Carl H. 
Eigenmann and Barton Warren Evermann. Thus, 
within a comparatively few years the five zoo¬ 
logists, who, with Theodore N. Gill (1837-1914), 
may be said to have dominated the study of fishes 
in the United States during the last half century, 
have died. 

Prof. Starks was bora at Baraboo, Wisconsin, 
on January 25, 1867, studied at Stanford Uni¬ 
versity from 1893 until 1897, and was then 
appointed assistant to the United States Biological 
Survey. From 1899 until 1901 he held the position 


of curator and assistant professor of zoology at 
Washington (Seattle). In 1901 he returned to 
Stanford University, being appointed curator in 
1901, assistant professor in 1908 and associate 
professor in 1927. 

A list of Starks’s published works on fishes, 
including those in whioh he collaborated with 
Jordan, Gilbert and others, would contain some 
seventy or more titles. Many of these were of a 
systematic nature, and included the results of 
an iohthyological survey about the San Juan 
Islands, Washington, the fishes of Panama Bay 
(with Gilbert), and the fishes of Puget Sound 
(with Jordan). In collaboration with Jordan he 
was responsible for an important series of revisions 
and monographs of Japanese fishes published 
between 1901 and 1906. By far the most valuable 
of his contributions to ichthyology, however, were 
the series of papers dealing with the osteology 
and affinities of various groups of bony fishes. 
These papers, with their careful descriptions and 
well-drawn illustrations, furnish a monument of 
accurate and painstaking research, and are in¬ 
valuable to students of fish taxonomy. 

J. R. N. 


We regret to announce the following deaths : 

Prof. E. W. Hobson, F.R.S., formerly Sadleirian 
professor of pure mathematics in the University of 
Cambridge, on April 18, aged seventy-six years. 

Sir Edward Rigg, C.B., C.V.O., who was ap¬ 
pointed assistant assayer in the Royal Mint in 
1873 and was superintendent of the Operative 
Department from 1898 until 1918, on April 14, 
aged eighty-three years. 


News and Views 


Rubber Industry Bill 

In the House of Commons on April 11, Mr. H. 
Williams asked the president of the Board of Trade 
whether he was awaro that the Research Association 
of British Rubber Manufacturers had discharged 
many of its staff and suspended research work for 
lack of funds. (This matter was referred to in a 
leading article in our issue of February 11.) Mr, 
Williams asked further whether, in the circumstances, 
facilities would be given for further progress of the 
Rubber Industry Bill. Mr. Runciman stated that 
he was aware of the situation. He said : “The 
Government recognise that it is desirable that the 
work of this Association should continue and have 
decided to give an opportunity for further discussion 
in Parliament of the Rubber Industry Bill.” Owing 
to pressure of business in the House of Commons, 
it is proposed to introduce the Bill at an early date 
in the House of Lords. 

Improvement of Beef Cattle in Australia 

lx, as predicted by Dr. J. B. Orr, Australia is to 
become “the stock farm of the Empire”, one of its 
urgent needs, is the improvement of the beef cattle 


breeds in the northern tropical parts of Queensland, 
North Australia and Western Australia. The handi¬ 
caps to British breeds are sparse fodder and pre¬ 
valence of ticks and tick fever. The suooess reported 
to have followed the introduction of Brahman (Zebu) 
strains into herds in poorly grassed, tick-infested 
territories bordering on the Gulf of Mexico induced 
the Australian Council for Scientific and Industrial 
Research in 1931 to make a close investigation of 
the actual position. As a result, it has for some 
time strongly advocated experimental breeding in 
Australia to evolve a suitable cross for the north 
between British and Brahman cattle. Lack of funds 
prevented immediate action, but four pastoral com¬ 
panies have now made sufficient money available 
to ensure a thorough test of the possibilities of the 
cross. An officer of the Council is in the United 
States selecting suitable animals (probably eight 
bulls and two cows) which will be shipped to Australia 
and, after compliance with exacting quarantine 
conditions, will be divided amongst the properties of 
the companies, which at present carry chiefly short- s 
horns and Herefords. All breeding and cnlli^ wi^^ 
be under the sole supervision and control of thei; 
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Common'WBftlth Council for Scientific and Industrial 
Research. Many years will be required for the evolu¬ 
tion of an animal suitable for northern tropical con¬ 
ditions but success, if attained, will be of considerable 
importance to many parts of the Empire. 

Coloration Problems in Animals 
Aix who are oonoemed with the problems raised 
by the coloration of animals will be interested in 
the announcement that two hog-deer {Oervus porcinue) 
have just been bom at the Gardens of the Zoological 
Society of London. This animal, of about the size 
of a roe-deer, has a more or less conspicuously spotted 
coat in the summer, and one of a uniform brownish 
hue speckled with white in the winter. But the 
young are heavily spotted, as with our fallow and 
red-deer, the spots serving to form a ‘concealing’ 
coloration. Another coloration problem, and in a 
way yet more interesting, now presents itself in the 
sixteen flamingoes just purchased and sent to the 
Society’s park at Whipsnade. These birds lose 
much of the brilliance of their pink coloration in 
captivity. Careful note should therefore be made 
of the intensity of pigmentation of the new arrivals. 
It has been stated that birds in the London Gardens 
recovered their lost brilliance when they were 
turned out into a paddock affording free access to* 
a large pond, well-stocked with small crustaceans. 
In the gardens of the New York Zoological Society 
an interesting experiment was made, years ago, 
on the beautiful rosy flamingo (Phoenicxrpterus ruber) 
which, in successive moults during captivity, became 
paler and paler, and finally almost white. By mixing 
a harmless dye with the food the fading process was 
considerably lessened, while some retained their 
original full colour for years. What was the ‘harmless 
dye’, and was it continuously administered T Under 
the more favourable conditions at Whipsnade, 
perhaps these birds may breed. In this event a 
valuable opportunity will be furnished to mark the 
effect, if any, of climatic influence, and food, on the 
coloration in their progeny. 

Australian Sector in the Antarctic 

The Australian National Research Council is very 
much gratified at the announcement that an Order in 
Council has been issued by the British Government 
affirming that His Majesty the King has sovereign 
rights over the antarctic territory, other than Adobe 
Land, south of lot. 60° S., between long. 100° and 
45° E., and placing such territory under the authority 
of the Commonwealth of Australia from the date on 
which the necessary legislation is passed by the 
Commonwealth Parliament. Seven years ago, during 
the presidency of Sir David Orme Masson, the 
Research Council urged that sanction be sought for | 
Australian administration of that part of the con¬ 
tinent between long. 100° and 90° E. The matter 
was discussed at the Imperial Conference in 1926 
when it was placed on record that there were certain 
areas to which British title existed by virtue of 
discovery. More thorough exploration of this 
'Australian sector' was, however, obviously desirable 
and to that end the Governments of Great Britain, 
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Australia and New Zealand, with liberal financial 
aid from Sir MacPherson Robertson of Melbourne, 
fitted out the “Discovery” expeditions under Sir 
Douglas Mawson in the seasons 1929-30 and 1930-31. 
These explored the greater portion of the sector 
between long. 160° E. and 45° E. including Endarby 
Land, Kemp Land, Queen Mary Land, King George V 
Land and new areas to the east of Kemp Land 
which were named MooRobertson Land and Prinoess 
Elizabeth Land. Australia will now presumably 
assume a measure of responsibility for developing 
and regulating existing and possible industries in the 
sector, including the enforcement of the Inter¬ 
national Convention on Whaling. 

International Cloud Photography 
The intensive international study of meteorology 
during the Second International Polar Year, 1932-33 
includes also the sky, and General Delcambre, 
president of the International Commission for the 
Study of Clouds, selected two periods for specially 
detailed investigation in France and neighbouring 
countries. The first was on April 12 and 13, while 
the second is arranged for July 12 and 13, 1933, and 
General Deloambre has asked for material from 
England. Should conditions on July 12 and 13 be 
suitable, meteorologists with cameras are asked to 
take at least three cloud photographs oach day, as 
near as possible to the hours of 8 a.m., 2 p.rn. and 
7 p.m. B.S.T., and others at intermediate hours 
whenever the general character of the sky changes. 
The purpose of the photographs is to represent the 
changes of the sky as a whole, and cloud-systems 
should be photographed rather than individual clouds, 
using, for preference, a wide-angle lens. Artistic 
merit is a secondary consideration ; the prints should 
show as much detail as possible, but should not be 
re-touchod. Filters should be used if necessary to 
bring out the structure. It is important that the 
following information should be given on the back 
of each print: name and address of the photographer, 
place where taken, date and time. It is desirable 
also that notes should be added as to the fraction of 
the sky covered by cloud, the nature of the clouds 
in the part of the sky not included in the photograph, 
the direction in which the camera was pointing and 
the approximate elevation above the horizon. 
Prints, suitably packed, should be addressed to : 
M. le Ministry de l’Air, Office National M6t6orologique, 
190 rue de PUniversit6, Paris 7, and in the corner 
should be written “Annde des Nuages”. 

Trevithick Centenary Commemoration Programme 
The centenary commemorations of the death of 
Riohard Trevithick will be held on April 22, 23 and 
24. On Saturday afternoon, April 22, a demon¬ 
stration will be held at Camborne, where Trevithick 
made his first experiments with a steam road car¬ 
nage, and on Sunday afternoon a memorial service 
will be held in the Tregajorran Methodist Chapel, 
in the parish of I Hogan, Cornwall, his birthplace. 
On Sunday morning a memorial service will be held 
at 11 a.m. in Dartford Parish Church, Kent, where 
the preacher will be the Right Rev. the Lord Bishop 
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of Rochester. At the close of this service an address 
on Trevithick will be given by Mr. L. St. L. Pendred, 
and a wreath will be placed on the memorial which 
recalls Trevithick’s death at the Bull Inn, Dart ford, 
on April 22, 1833. At evensong at 3 p.m. in West¬ 
minster Abbey on Sunday, special reference will be 
made to the centenary by the preacher, the Ven. 
Archdeacon V. F. Storr, and at the end of the service 
a chaplet will bo placed beneath the Trevithick 
window in the north aisle of the Abbey. Finally, 
on Monday, April 24, at 6 p.m,, a memorial lecture 
will be delivered by Prof. C. E. Inglia, at the Insti¬ 
tution of Civil Engineers, Great George Street, S.W.l, 
by kind invitation of the Council. The chair will 
be token by Sir Murdoch Macdonald. 

Unemployment and the Schools 

At the National Union of Teachers’ annual con¬ 
ference on April 15 the new president, Mr. H. N. 
Penlington, of Hemsworth, Yorkshire, opened his 
address with the declaration that unemployment is 
the outstanding problem of our age ; and this hit - 
motif dominated the rest of his discourse under tbo 
headings of school objectives, school buildings and 
school staffs. With the ever-increasing displacement 
of human labour by machinory, leisure seems destined 
to bulk more and more largely in human life, and it 
follows that preparation for life must increasingly 
include equipment for commendable uses of leisure. 
Unemployment in the building trade could bo sub¬ 
stantially relieved by carrying into effect school 
building programmes in respect of more than fourteen 
hundred schools which are admittedly insanitary or 
in other ways totally unfit for their purpose. Not 
leas urgent is the need of relief of overcrowding of 
Glasses, in nearly eight thousand of which the enrol¬ 
ment exceeds fifty pupils. Meanwhile, the number 
of unemployed teachers grows and is expected to 
reach between two and three thousand by September 
noxt. If the school-leaving age should remain 
unchanged, the number of ‘school-leavers’ this year 
will be about half a million—an exceptionally large 
number—and a largo proportion of these must go 
to swell the numbers of the unemployed. The time 
is opportune, Mr. Penlington suggested, for raising the 
school-leaving age, and he emphasised the dangers 
of an unenlightened and reactionary policy spreading 
discontent, already rife, on account of the ‘cuts’ in 
the Burnham scales. 

Herrings and the Origin of Petroleum 

It would seem at first a far cry from a modem 
herring catch to petroleum genesis, but a recent 
discovery off the coast of Alaska proves this to be 
by no means the case. Some twonty or thirty years 
ago a boat loaded with herrings was wrecked off 
Admiralty Island, Alaska, and recently samples of 
the sea deposits, near to where the wreck occurred, 
were dredged up and sent to the United States 
Geologieal Survey in order that an analysis oould 
be made of an unusual waxy substance which they 
contained. The investigation was in charge of Or. 
R. C. Wety of the Survey, who proved that the 


| wax was a oomplex oompound formed of decom¬ 
position products of the fat in the fish, combined with 
calcium and magnesium salts of the sea-water. It 
was further found that high-temperature distillation 
of this wax gave rise to an oil having affinities with 
petroleum. In all theories of organic origin of 
petroleum the most difficult part to understand is 
precisely how the original substance underwent 
conversion into the hydrocarbon oil which we 
recognise in crude petroleum and, while we may 
visualise the environment under which these changes 
took place, the actual chemical mechanism in¬ 
volved is far more difficult to conceive. 

As a report issued by Science Service (Feb. 14) 
states in connexion with this matter, the fact that 
the fatty acids formed by decomposition of the fish 
united into a complex waxy salt with minerals in 
the sea-water suggests that something of the same 
sort may have happened in the ancient seas in which 
petroliferous deposits have been laid down. The 
only criticism we have to make in this instance is 
that practically all scientific evidence available tends 
to show that the time factor is of fundamental 
importance in the production of petroleum, quite 
apart from the environment in which it may have 
'been conceived. In this particular illustration, it 
would seem that comparatively little fundamental 
change oould have taken place in the organic 
substance deposited by this wreck, and we question 
whether the results of distilling this wax-like material 
are really indicative of more than would be expj>cted 
from interaction between animal substance and sea 
salts, interactions which must, in point of fact, be 
constantly in process in every sea and in all kinds 
of environments. 

Mechanical Transport in India 

DtrEiNO the last forty years, railways have been 
a great boon to India, but now their praotioal 
monopoly is being seriously challenged by vehicles 
propelled along roads by internal combustion engines. 
The paper read to the Indian Section of the Royal 
Society of Arts on March 10 by Col. F. P. Barnes on 
the development of mechanical transport is therefore 
a timely one. He computes that the number of motor 
vehicles in India is about 160,000 and is rapidly 
increasing. But this only gives 1 vehicle for every 
2,000 inhabitants. This compares with 1 in 5 in the 
United States and 1 in 32 in Great Britain. There is 
thus plenty of room for development. Amongst the 
advantages of motor transport are that it employs 
a large number of people, it adds to the amenities 
of life and has a civilising effect. It now gives employ¬ 
ment to about 200,000 people in India. Instead of 
using the tonga and bullock wagon, the business 
man uses a oar and can cover a much larger area in 
a much shorter time. He can also send his family 
to the hills in comfort. The civilising effect is shown 
in Waziristan, where a great circular road has been 
constructed running through a country of tribesmen 
who, a few years ago, were formidable enemies of the 
British. The road was largely constructed by men who 
had fought against the British and some of them 
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are now employed as policemen to patrol it. Many 
passengers now leave their rifles at home, showing 
that law and order is being established. Col. Barnes 
pointed out the great advantages that would accrue to 
the railways if the motor industry were developed so 
as to feed and not to compete with them. Mechanical 
transport in India has received little anoouragemont 
from the Government. It has been mainly regarded 
as a source of extra revenue and heavily taxed. 
Despite this, it has flourished and is now one of the 
principal industries in the country. There can be 
little doubt that if it is encouraged, there will bo a 
great future in India for mechanioal transport. 

Meteor Crater, Arizona 

The Meccano Magazine for March contains an 
illustrated article on this unique formation. The 
photographs give a vivid idea of the force of the 
impact, which shattered the rooks, and forced up 
great blocks of limestone. Mr. D. M. Barringer has 
for many years been making efforts to discover the 
meteor itself. Two vertical shafts were sunk near 
the centre of the crater, but there was no success, 
and the work was impeded by the influx of water, 
which turned the powdered rock-flour into a quick¬ 
sand. Eventually experiments on the impact of pro¬ 
jectiles led to the conclusion that oblique impacts give 
a nearly circular depression ; Mr. Barringer had at first 
assumed that the meteor would lie under the centre 
of the pit, but further examination of the shattered 
rooks suggested that it had como from the north and 
was likely to lie under the southern edge of the pit. 
A shaft is now being sunk in undisturbed soil a 
quarter of a mile to the south of the pit ; this will 
be continued to a depth of some 1,400 ft., and then 
a horizontal shaft will be run to the north, in the 
hope of encountering the meteor, which may be 
either a single great metal mass (in which case it is 
estimated to weigh some ten million tons) or a 
compact swarm of smaller masses. There is still 
some trouble from water, but it is hoped to overcomo 
this by surrounding the shaft with reinforced concrete. 
Mr. Barringer has now been carrying on his arduous 
exploration for many years, and certainly deserves 
success. The article makes some estimates as to the 
date of the impact; it oannot be less than seven 
centuries ago, from the evidence of old trees growing 
on the rim ; and it is thought to be less than five 
thousand years ago, from the fact that little erosion 
of the scattered blocks has taken place. Also the 
native Indians have a vague tradition of a fiery 
descent from heaven. Probably it may be dated 
between one and two thousand years ago. 

Mind as a Living Process 

The second of the L. T. Hobhouae Memorial Trust 
lectures was given by Dr. Charles S. Myers on May 19, 
1932, and has been published under the title of “The 
Absurdity of any Mind-Body Relation” (Oxford 
University Press. 2a. net). Dr. Myers maintains the * 
view that any relation between mind and body is 
absurd because mental activity and living bodily 
activity are identical. The mechanioal principles of 
the natural sciences are only an abstraction from the 


quasi-dual set of principles—direction and mechanism 
—that govern the entire un'verse. Each is an ab¬ 
straction from the whole activity. Mind and life are 
identical properties of living matter, which differs 
from lifeless matter in its inherent, purposive, self¬ 
directive, and finally purposeful struggle for existence. 
From this point of view then, the hypotheses of 
psycho-physical parallelism, of interactionism, and of 
either form of monism are untenable. Dr. Myers 
quotes with approval from Hobhouse to the effect 
that life arose not from dead elements, but from 
pre-material elements which also gave rise to inani¬ 
mate matter, so that all life contains a germ of mind. 
Mind is thus to bo regarded os the expression of the 
directive activity of living matter. This directive 
activity is to be regarded as the highest unitary 
activity of the nervous system : the lower directive 
activities may not always be in harmony with the 
highest and hence the mental conflicts, conscious and 
unconscious. Dr. Myers discusses the relation of the 
cognitive, affective and oonative aspects of experience 
and the part played by instinct and intelligence. 
The point of view is moat lucidly expressed and 
raises interesting questions for philosophy, psy¬ 
chology, biology and physical science. It is worthy 
of note that ancient and medieval thought realised 
the problem also, and that only from the context in 
many writings can one know whether the word 
‘anima’ is to be translated life or mind. 

Origin of the Irish Flora and Fauna 

In his presidential address delivored last November 
to the Royal Irish Academy, Dr. R. Lloyd Praeger 
returned to a subject which has occupied hie attention 
for forty years—the problem of the Irish flora and 
fauna (Proc. Roy . Irish Acad 41, 125). The problem 
has been much discussed, but always with an 
obscurity of background duo to absence of fossil 
evidence which might give the clue to the routes 
and periods of past immigrations. In such circum¬ 
stances conclusions assume a personal interpretation 
and Dr. Praegor’s view is that much of the present 
flora and fauna reached Ireland over land-surfaces, 
either during inter-glacial (Aurignacian) times, or 
in the same way after the ico had finally passod 
away, or probably during both periods. Certain 
plants and animals found with these immigrants, 
including the American and probably the Lusitaniah 
element, are older than these, and survived the main 
glaciation. These oldest elements migrated north¬ 
ward in pre-glacial times along the wostom European 
coast line, or eastward from America when the 
intervening barriers of sea were at least much loss 
formidable than they are at present. 

Migration of Red Grouse 

The University of Aberdeen inquiry into the move¬ 
ments of the red grouse would welcome the co¬ 
operation of owners or tenants of grouse-moors 
willing to ring young or adult birds during the present 
season. Rings, with instructions for their use, may 
be obtained from Prof. James Ritchie, Marischal 
College, Aberdeen. 
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Economic Minerals j 

The third number of Sandtt, Clays and Minerals, | 
a new quarterly magazine devoted to economio | 
minerals, contains a series of articles covering a varied 
and attractive field. Particularly noteworthy is a 
paper on British coals by Mr. A. L. Curtis in which 
a wealth of interesting information on the origin, 
composition and classification of coals and related 
materials, such as graphite, jet and peat, is gathered 
together. This is effectively illustrated by a beauti¬ 
fully produced coloured plate showing typical hand- 
speoixnens of fourteen of the materials dealt with. 
Other articles describe raw materials such as sands, 
tripoli powder, and sapphire (with two plates of 
rough and cut stones) ; research methods involving 
the application of ultra-violet light, elutriation, 
magnetism and heavy liquids ; the mining of china 
clay, the properties of refractory oements, the decay 
and restoration of building stones, and the sources 
and uses of tantalum and niobium. The magazine 
is likely to be of great service to technical and com¬ 
mercial men who are interested in mineral products 
but may not have the time or opportunity to follow 
the more specialised literature. It is published by 
Mr. A. L. Curtis, Westmoor Laboratory, Chatteris, 
the annual subscription being 58. 

Researches on Cacao 

The first annual roport on cacao research in 1931 
carried out by the Imperial College of Tropioal 
Agriculture, Trinidad, has just been published. 
Founded in 1922, tho first years of the life of the 
College were necessarily occupied in academic duties, 
and although cacao was included in tho scheme for 
long-range research work in 1927, it was not until 
1930, when contributions from the cacao-producing 
Colonies and some of the manufacturers in Great 
Britain allowed of tho purchase of a small estate 
and the recruitment of three special research officers, 
that any large development in this side of tho work 
took place. The report deals with the results of the 
first year’s investigations and it is a tribute to the 
College that so much fundamental information should 
have been gained in such a short time. On tho 
botanical side, the problem has been approached 
from three main aspects, namely, propagation studies, 
genetical survey and studios of fruitfulness, and it 
is proposed to continue the work on similar lines in 
the future. The chemical and ecological section has 
begun an environmental study of the cacao tree and 
has oarried out a soil survey of the Gran Couva 
district with a view of determining how soil types 
and environment affect productivity. Both growers 
and manufacturers alike should profit from the 
improved yield and quality in the crops, which there 
is every hope will result from these investigations. 
The report, price Is., may be obtained on application 
to the Editor of Tropical Agriculture , Imperial College 
of Tropical Agriculture, Trinidad, British West Indies. 

Deaf and Dumb in England and Wales 

The National Institute for the Deaf has issued a 
memorandum commenting upon a report by the late 
Dr. Eichholz to the Minister of Health and the 
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I President of the Board of Education on fi A Study; 
of the Deaf in England and Wales, 1930 to 1932**, 

| It is considered that the proposals contained in the 
report are inadequate to meet the needs of the deaf 
and dumb and of those who become deaf through 
disease or accident. Disappointment is expressed 
with regard to some of the proposals, and suggestions 
are made which it is considered would better the 
position, though it is realised that it may be impos¬ 
sible at present to incur fresh expenditures upon the 
work necessary to ensure the well-being of these 
classes. 

Bibliography of Earthquakes 

The Dominion Observatory at Ottawa has con¬ 
tinued its useful work by publishing a list of one 
hundred memoirs on earthquakes received during 
the third quarter of 1932. With very few exceptions, 
the memoirs belong to the last two years. All the 
principal countries in which earthquakes are studied 
are well and uniformly represented, a result that is 
no doubt due to the appointment of collaborators 
in Italy, France, England, Canada, Japan and 
Germany, as well as in various parts of the United 
States. 

New Air Speed Record 

Warrant Officer Francesco Ageulo, of the 
Italian Air Force, set up & new air speed record on 
April 10, when he attained an average speed of 
423-76 miles an hour. Agello was flying a Maochi- 
Castoldi 72 seaplane at Desenzano, Lake Garda, and 
it is stated that on one run he reached a speed of 
more than 430 miles an hour. The machine was 
one of those originally intended for the Schneider 
trophy race of 1931. The previous record, 408 miles 
an hour, was set up on September 29, 1931, in a 
Viokers-Supermarine S 62? seaplane flown by Flight- 
Lieut. G. H. Stuinforth. 

New Director of the U.S. Bureau of Standards 

It is announced by Science Service, Washington, 
D.C., that Dr. Lyman J. Briggs has been appointed 
director of the U.S. Bureau of Standards, in succession 
to Dr. G. K. Burgess, who died on July 2, 1932. Dr. 
Briggs has been chief of the Division of Mechanics 
and Sound of the Bureau since 1920. He has oarried 
out much researoh on aerodynamics, gyroscopic 
stabilisation and properties of liquids. He is the 
co-inventor, with Dr. Paul R. Heyl (also of the 
Bureau of Standards), of the earth inductor compass 
that is now widely used in aircraft. For this inven¬ 
tion, Drs. Briggs and Heyl shared the Magellah fund 
and medal, awarded by the American Philosophical 
Society for “the best discovery or most useful 
invention relating to navigation, astronomy, or 
natural philosophy M . 

Sectional Meeting of World Power Conference 

This year the World Power Conference sectional 
meeting will be held in Scandinavia, on June 28- 
July 8. Everyone interested in the energy problems 
of large industrial undertakings is cordially invited 
to take part/ The Conference opens at Copenhagen 
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on June 23. The members next proceed to Stockholm 
by special sleeping-oar trains, where the opening 
address will be given by the Crown Prince of Sweden. 
A number of very attractive tours has been arranged, 
including one to Finland by aeroplane or boat. The 
closing session will be hold in Oslo on July 8. The 
Conference Bureau will assist those who desire to 
pay a visit to any holiday resort. A large number of 
rooms have been reserved in the smaller hotels at 
prices which are stated to be far below, the usual 
Continental level. The exchange also is in favour 
of sterling. Further details can bo obtained from 
the offices of the World Power Conference, 63 
Lincoln*s Inn Fields. London, W.C.2. 

Fifth Pacific Science Congress 

At the invitation of the Government of Canada 
and under the auspices of the Canadian National 
Research Council, the Pacific Science Association will 
hold the fifth Pacific Science Congress, for the study 
of Pacific problems, in Victoria and Vancouver, B.C., 
Canada, on June 1-14. It is expected that some 
thirty countries bordering on the Pacific Ocean will 
be represented at the Congress by four to six hundred 
men of science. The president of the Executive 
Committee of the Congress will be Dr. H. M. Tory, 
president of the National Reeearoh Council of 
Canada and director of the National Research 
Laboratories. The Congress will open at Victoria 
on June 1, where sessions will be held until June 3. 
On June 4, it will proceed to Vancouver, where 
further sessions will be held until June 14. A post- 
Congress tour has also been arranged from Juno 14 
until June 19, when it will terminate at Calgary. 
The Congress will work in two divisions : Biological 
Sciences, under the chairmanship of Prof. C. McLean 
Fraser, professor of zoology at the University of 
British Columbia, Vancouver, and Physical Sciences, 
under the chairmanship of Prof, R. W. Brock, 
professor of geology and geography at the University 
of British Columbia. The secretary of the Congress is 
Mr. 8. J. Cook of the National Research Council, 
whose address, in connexion with the Congress, is 
Hotel Vancouver, Vancouver, B.C., Canada. 

Announcements 

The King has been pleased to appoint Sir William 
Cecil Dampier, fellow and sometime senior tutor of 
Trinity College, Cambridge, to be one of the Develop¬ 
ment Commissioners, in succession to the late Mr. 
Vaughan Nash. 

Bv an order of the Committee of Privy Council, 
Sir Thomas Lewis, director of the Department of 
Clinical Reeearoh in University College Hospital, 
London, has been appointed a member of the 
Medical Research Council in succession to Prof. 
Jl J. R. Macleod, regius professor of physiology in 
the University of Aberdeen. 

The Melchett Medal for 1939 of the Institute of Fuel 
has been awarded to Bir John Cadman, chairman of 
Angio-Persian Oil Co., Ltd;, and the Iraq Petro- 
leum Company. The medal is an annual award for 


• ‘original research or professional, administrative, or 
constructive work of an outstanding character, in¬ 
volving the scientific preparation or use of fuel.*’ 

In view of certain changes in the administration 
of the Ministry of Agriculture of Brazil, the Diroctoria 
de Meteorologia will henceforth be entitled the 
‘Tnstituto de Meteorologia, Hidrometria E Ecologia 
Agricola”. Mr. R. P. Xavier retired from the position 
of director of the Brazilian Meteorological Service 
on March 6, and has been succeeded by Mr. C, de A. 
Martins Costa. 

It is announced by the Paris correspondent of the 
Times that the French Government has created a 
chair of mathematical physics at the College de Franoe 
for Prof. A. Einstein. Special legislation was necee- 
sary and a Bill was prepared by the Ministry of 
Education and panned rapidly through the necessary 
stages in the Chamber of Deputies before the Easter 
recess. A few days earlier, the Madrid correspondent 
of the Times stated that the Spanish Minister of 
Education hod announced the acceptance by Prof. 
Einstein of a ohair in Spain and that, while the 
Government had made no precise conditions, it was 
thought Prof. Einstein would go to Madrid. 

The forty-fourth Congress of the Royal Sanitary 
Institute will be held at Blackpool on June 17-24, 
under the presidency of the Right Hon. Lord Cozens- 
Hardy. The Congress will be divided into the follow¬ 
ing sections : Preventive Medicine ; Architecture, 
Town Planning and Engineering ; Maternity, Child 
Welfare and School Hygiene ; Veterinary Hygiene ; 
National Health Insurance; Hygiene of Food. 
Conferences of representatives of sanitary authorities, 
medical officers of health, engineers and surveyors, 
sanitary inspectors and health visitors will also be 
held in connexion with the Congress. Particulars oan 
be obtained from the secretary of the Institute, Mr. 
J. W. Dudley Robinson, 90, Buckingham Palace 
Road, S.W.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A junior 
assistant in the surgioal unit of the Welsh National 
School of Medicine (University of Wales), The Parade, 
Cardiff—The Secretary (April 26). A lecturer in civil 
engineering and building at the Portsmouth Municipal 
College—The Registrar (May 6). A dairy bacteri¬ 
ologist in the Department of Agriculture and Horti¬ 
culture of the University of Bristol—A. W. Ling, 
Agricultural Advisory Office, 22, Berkeley Square, 
Bristol 8 (May 6). An assistant lecturer in engineer¬ 
ing at the Cardiff Technical College—The Director 
of Education, City Hall, Cardiff (May 6). A lecturer 
in electrical engineering at the Chelmsford School of 
Art and Technology—The Clerk to the Governors 
(May 8). A lecturer in pathology to dental students 
in the University and pathologist to the Queen’s 
Hospital, Birmingham—The Secretory, The Univer¬ 
sity, Birmingham (May 16). A demonstrator in 
physiology at St. Thomas's Hospital Medical School 
(University of London)—The Dean of the Medical 
School (May 27), 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond* with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Remarkable Optical Properties of the Alkali Metals 

I described in the Philosophical Magazine , about 
fifteen years ago, the high transparency for ultra¬ 
violet light of thin films of sodium and potassium, 
deposited by condensation at liquid air temperature, 
and their complete opacity for visible light. A 
resumption of the work has brought out some extra¬ 
ordinary properties. 

A film of potassium, several wave-lengths in thick¬ 
ness, through which the sun is quite invisible, trans¬ 
mits about 25 per cent of the light included in the 
spectrum range 3000-1860 A. ; the reflecting power 
from 3000 A. to 2700 A. is about 75 per cent, which 
moans that practically no energy is absorbed, thiok 
and thin films having equal transmitting power in 
this region. Below 2700 A. the reflecting power falls 
off very rapidly, soon reaching a value less than that 
of the bulb of fused quartz. But the most remarkable 
property is that interference bands are found in the 
spectrum of the reflected light. An end-on hydrogen 
tube was used as a source, and the film thickness 
increased by small steps, a spectrum being taken for 
each thickness. The dark bands entered from the 
short wave-length side and accumulated in the 
spectrum, orders so high as the fifth recording before 
the opacity became too great. 

The filament of a tungsten lamp was invisible 
through a film which gave only two orders, the 
transmission of visible light being less than 1/100,000. 
Films of more than double this thickness gave very 
distinct interference bands, which means that the 
ultra-violet light, after two transmissions tlxrough 
the film, has still sufficient intensity to interfere with 
the light reflected from the first surface. The inter¬ 
ference bands cannot bo drivon into the region above 
2700 A., as the reflecting power of the first surface 
is too high to permit of interference, the bands being 
found only in the region of low reflectivity. In this 
region potassium has optical properties resembling 
those of selenium and the aniline dyes, the con¬ 
ducting electrons appearing to be without influence. 

It seems probable that it will be possible to deter¬ 
mine the dispersion in this region by the direct 
observation of the Brewsterian angle of polarisation, 
and experiments are now in progress along this lino. 
All the alkali metak have now been examined, the 
transmission region moving down the spectrum as 
we pass from cresium to lithium. 

With cesium the transmission band begins at 
about 4300 A., the films appearing of a blue-violet 
colour by transmitted light, of a purity equal to that 
shown by a strong solution of cuprammonium or 
dense cobalt glass. The film thicknesses are being 
determined by depositing a circular patch on the 
inner wall of a bulb, measuring its opacity to visible 
light and then opening the bulb and determining the 
amount of metal by titration with phenolphthalein. 
Experimental determinations of n and * by the 
customary methods of metal-optics will be com¬ 
menced shortly for the region of high reflecting power. 
In the earlier work, it was reported that these 


films were unstable at room temperature, breaking 
up in a few minutes into globules and becoming 
almost perfectly transparent. I now find that if the 
quartz bulb is thoroughly out-gassod before the 
metal is distilled into it, the potassium films are 
permanent for several days, especially if moderately 
thick. A thin-walled quartz bulb with such a film 
makes a very useful filter for spectroscopic work; 
the sun*s disc is invisible through it, yet wo can 
photograph the solar spectrum through it with an 
exposure gf only about four times normal exposure, 
the spectrum extending from a little above H and K 
to the extreme end. The transparency of such a 
film is nearly uniform as far down as the aluminium 
line 1862 A., and the lower regions are now being 
examined with a vacuum spectrograph. 

R. W. Wood. 

Johns Hopkins University, 

Baltimore. 

March 20. 

March 28.—Supplementing my letter of March 
20 on the remarkable optical properties of the 
alkali metals in the ultra-violet region, I am now 
able to state that my prediction that potassium 
would show a Brewsterian angle of plane polarisation 
in tho region below 2700 A. has been verified. The 
angle found for 2500 A. was 37°, which makes the 
refractive index n 0 75. I am not yet sure how 
accurately the angle can be determined, or how 
complete the polarisation is, but the intensity ratio 
of the two images obtained with a quartz Rochon 
prism was 1 : 120. The images had equal intensity 
in the visible and near ultra-violet. 

Total reflection is thus to be expected for aisles 
of incidence greater than 50°. This too was verified, 
at least in part, though I have not yet secured a 
sharply defined angle. At normal incidence the 
reflection at wave-length 2200 A. is of the order of 
2 per cent, and, the first few photographs taken 
indicate that a rather high value sets in for angles 
greater than 45°—though the increment seems to 
be gradual as the angle increases above this value. 
Better results are expected when more nearly piano 
reflecting surfaces are secured. 

The angle of polarisation shows thus far no 
evidences of dispersion, which is perhaps to be 
expected, as the dispersion of the metal in the visible 
region is extremely small, as shown by Duncan, 
from measurement of principal incidence angles and 
azimuths. 

Interference maxima and minima up to the fifth 
order appear in the spectrum of the reflected light 
between X * 2100 and 3000 (not 2700 as reported 
in my earlier letter).—R.W.W. 


Absorption Spectrum of Vitamin A at Low 
Temperatures 

We have been trying to devise more precise 
physical criteria for the recognition of biologically 
important molecules. Obviously, the only ultimate 
test for such a molecule is its action on living 
organisms. Physical tests can, however, be used as 
a guide to decide whether it is worth while to apply 
biological testa. 

The physical criterion which has proved most 
valuable in this field is the absorption speotrum of. 
the complex molecules, but this has newly always 
been measured in solution at ordinary temperaturm. 
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and has usually given broad structureless bands 
which frequently appear similar for different mole¬ 
cules. 

At low temperatures the bands of many molecules 
develop a structure with a considerable amount of 
detail 1 , since (i) the ground-states of the molecules 
are simplified by the elimination of all but those of 
lowest energy, and (ii) the blurring caused by the 
molecular fields of neighbouring molecules is reduced 
us these become quiescent. Both effects tend to 
diminish the width of the absorption bands and to 
bring out details of structure which cannot be 
recognised at atmospheric temperatures. These 
structured bands can bo used as a much more definite 
discriminant than the continuous bands obtained at 
ordinary temperatures. 

Thus, in the case of carotene dissolved in ethyl 
alcohol, the visible bands at 

4790, 4440, and 4200 A. 
become sharper and are displaced to 

4990, 4670, and 4350 A. 

whilst a fourth band appears at 4060 A. On the other 
hand, the ultra-violet band at 2700 A. becomes 
narrower, but it is not displaced and develops no 
structure. 

This method of analysis has been used to dis¬ 
criminate between vitamin A and the product, giving 
a band near 3280 A., obtained by irradiating carotene* 
with the mercury line Hg 2660, under conditions 
which probably permitted the access of traces of 
oxygen. The two physical tests for vitamin A (the 
absorption band with its maximum at 3280 A. and 
the development of a blue coloration with antimony 
trichloride) did not discriminate between thoso two 
materials ; but we now find that when concentrates 
of vitamin A are cooled to the temperature of liquid 
air, the maximum at 3280 A.* is displaced to 3350 A. 
and that new bands are developed at 

2900, 2770, 2680, 2510, and 2430 A. 

The last three were of low intensity. Identically the 
same structure was found in a B.D.H. concentrate 
and a concentrate from turbot liver oil, prepared by 
Dr. T, Moore. The detailed structure may conceivably 
be due to an impurity associated with vitamin A, 
but this difficulty cannot be completely excludod from 
any spectroscopic observations not made upon pure 
substances. 

When the product obtained by irradiating carotene 
is cooled, the band near 3280 A. breaks up into a 
series of bands at 


3780, 3570, 3410, and 3210 A. 


The tnore precise spectroscopic test therefor© shows 
definitely that the molecule produced by irradiating 
carotene is different from that associated with the 
band at 3280 A. in vitamin A concentrates. 

We propose to extend this method of investigation, 
by cooling with liquid hydrogen in order to develop 
more fully the fine structure of the absorption bands 
of Complex molecules. 

F. P. BowMn. 

S. D. D. Morris. 


C. P. Snow, 


Physical Chemistry Laboratory, 
Cambridge. 

March 22, 
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Cultivation of Parasitic Nematodes 

The following is an outline of a method of obtaining 
large numbers of the larvae of nematodes parasitic in 
sheep in media the composition of which can be 
much more accurately controlled than any that have 
hitherto been used. Experimental work on these 
organisms should throw light on the physiology of 
nematodes and be of great assistance in the treatment 
and control of these parasites. 

(1) Obtain eggs from the faeces, or contents of the 
large intestine of sheep, by placing these in a cone 
shaped sieve and passing water through this into a 
large jar, stirring all the time. Allow the contents of 
this jar to settle, pour off the fluid, and repeat two or 
three times. Mix a portion of the final sediment with 
an equal quantity of a solution of sugar 1 lb., water 
J pint, formaldehyde 1 per cent. Fill a narrow - 
mouthed vessel rather overfull with this and cover 
the top with a large oovor-slip, taking care that there 
are no air bubbles left. After 12 hours or so, remove 
the cover-slip, and wash off the eggs floated up on 
it to a clean tube 1 . 

Another method is to obtain female worms from 
the fourth stomach and intestines of sheep, and to 
set free the eggs by breaking up the worms in a 
mortar with a little water. By this method the 
easily-obtained species Graphulium atriyosum, com¬ 
mon in the stomach of English wild rabbits, or 
Trichostrongylus retort cefor in the duodenum, give 
excellent cultures. Eggs obtained in this way do not 
hatch so well, probably because fewer are mature. 

(2) Wash the eggs in a centrifuge three or four times 
in sterile water to remove sugar solution and debris. 

(3) Treat for 30 minutes with 6 per cent Anti¬ 
form in in 10 per cent formaldehyde*. Experiments 
are being done here on various other and less drastic 
antiseptics. 

(4) Wash six times in sterile distilled water. 

(5) Sow the eggs into sterile Petri dishes in which 
is a layer not moro than 3 mm. deep of plain broth 
] part water 10 parts. Simpler media are now being 
devised. 

(6) Inoculate each dish with a loopful of B* coli. 
It is possible that the larva; will not develop on some 
strains of this organism. The strain used in this 
laboratory has been obtained from the intestines of 
the parasitic stages of the larv® themselves. 

(7) Leave the dishes at 18°-20°C. preferably in 
the dark or in the shade. Third stage infective larv®, 
enclosed in their characteristic loose sheaths (which 
are the oast skins of the second stages which have 
pot been thrown off) will be present in 6-10 days. 
Thp hatching of the first stage larva? can be quickened 
by incubating the cultures, but this may also cause 
too rapid a growth of the B. coli and is not necessary. 

Thousands of free-living stages of the larv® can 
be so obtained and should be excellent subjects for 
experimental work. The number of larv® obtained 
is limited only by the number of eggs used. 

(8) The first parasitic stages can be obtained by 
placing the third stage larv® in a 1 in 20 dilution 
of ‘Milton*. They ex-sheath in 20 minutes or less at 
laboratory temperature. Stronger solutions damage 
or kill the larv®. Othor solutions containing hypo- 

, chlorite will also induce ex-sheathing, but I have 
found the above to be best, because it remains stable, 
ex-sheathed larv® will live three or four days in 
the dilution of 1 in 20. Hypochlorite appears to be 
essentia), chlorine failing to cause ex-sheathing. 

, (ft) This ‘Milton* solution also sterilises the larv® 
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and kills the B . ooli, so that these first parasitic stages 
can be put into sterile media, of whatever composition 
the worker desires. 

(10) More than two hundred media have so far 
been tried in attempts to cultivate these ex-sheathed 
larvae further, but so far no method has been found 
of inducing them to cast the next sheath and so 
become fourth stage larvae. Experimental work is 
needed to find out the conditions required for this. 

It is impossible in a brief letter to indioate the 
innumerable problems wliich have arisen during the 
working out of this method, but I should be glad to 
supply further details to anyone interested. There 
are also many interesting problems for the study of 
which the ‘adult* nematodes parasitic in sheep might 
be used, rather than such relatively specialised species 
as Ascaris. Geoffrey Lapace. 

Institute of Animal Pathology, 

Cambridge, Maroh 11. 

* Wood, Second Hep. Direct. Inat. of Animal Path. Cambridge, 
1931, p. 204. 

■ McCoy*a method, Amer. J, Eyg ., 11; 1030. An important paper, 
giving the results of ita author’s experimental work by modem methods 
on eggs and larva of Ancylostoma caninum. 


Anode Spot in a Neon Tube 
While studying the phenomena of the moving 
striation and anode spot in a discharge tube filled < 
with neon, our attention was directed to the fact that 
the anode spot is intermittent in its emission, with a 
rhythmic fluctuation in its intensity. 

A photograph taken by a falling plate camera is 
reproduced in Fig. 1, while Fig. 2 shows another plate 
taken in a similar way but with the portion near the 
anode more magnified. In Fig. 1, + and — denote 
anode and cathode respectively, whioh were about 
17*5 cm. apart. The discharge tube was a straight 
one 4 cm. in diameter. It was filled with pure neon 
at a pressure of a few centimetres and was excited 


+ a - x.m. 



Jm. l. 


by a 2 kw. direot currant generator giving 1,200 volts, 
the current in the tube being 100 ma. T.M. are the 
time marks, with an interval of 1/800 sec. 

As will be seen in Fig. 2, the image of the anode 
spot, which was single in this case, is discontinuous 
in its emission. In fact, we see a series of luminous 
dots gradually increasing in its intensity, until, near 
the maximum intensity, one layer of the moving 
striation is detached from the anode and proceeds 
toward the cathode. The process is repeated at ah 
interval of about 1/1160 sec. In the case shown in 
Fig. 1 the velocity of the moving striation, at the 


middle: of: the positive column, is 1 about SO" metres 
per second. 

Another point of interest seen in Fig. 1 is the 
rhythmic fluctuation in the intensity of eaoh of the 
moving striations. Apparently, the intensity of each 
stria decreases as it approaches the cathode, until it 
begins to appear on the plate as discontinuous strips. 
Near the end of the positive column, a small luminous 
sphere is seen whioh is detaohed from the uniform 
positive column. The luminosity of this sphere 
(marked S in Fig. 1) is also found to be intermittent, 
with an interval of 1/1880 sec. 

The remarkable regularity in the arrangement of 


+ 



Fia. 2. 


the strips in Fig. 1 would seem to suggest that there 
may be an interference between the moving striae 
and some kind of disturbance regularly coming 
against it from the cathode. 

As the anode spot is in fact the starting point of 
the moving striation, the closer investigation of its 
change with time may be of significance m the study 
of discharge through gases. 

The details of the experiment will be published in 
the Scientific Papers of this Institute. 

T. TAK AMINE. 

T. SlJOA. 

A. Yanaqihara. 

Institute of Phyaioal and Chemical Research, 
Komagome, Hongo-ku, Tokyo. 

Jan. 23. 


Rfile of the Solvent in Electrolytic Dissociation 

In a recent paper 1 Sir Harold Hartley and Mr. 
O. L. Hughes bring forward evidence for the view 
that “solvation (of ions) is a statistical process, the 
relative amounts of the two kinds of molecules (in 
non-aqueous solutions containing small quantities of 
water) being roughly proportional to the concentra¬ 
tions in whioh they are present in the solution*'. This 
view is supported by the work of Butler', who found 
that, although lithium chloride in aloohol-water 
mixtures is solvated preferentially by Water, solvation 
by water is not an exclusive process. 

Sir Harold Hartley goes on to interpret the degree 
of association of electrolytes in terms of (1) the rise 
of the solvated ions, considered as rigid structures j 
the motion of which obeys Stokes's law* and (2) 
the distant of approach of oppositely charged kins 
below which, according to Bjerrum'S fonnuln 1 , the 
number of ion-pairs (consisting of solvated ioris^ 
increases rapidly. 
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In the light of the aforementioned ideas about 
solvation, is this treatment free from objeotion ? 
On the statistical view of solvation, the solvent shell 
around an ion cannot be a rigid structure. An indi¬ 
vidual solvent molecule can leave it and its place 
be taken by another molecule or perhaps by an 
oppositely charged ion. Consequently the solvent 
shell of an ion does not act as on impenetrable barrier 
to other ions and undissooiated molecules of the kind 
which oocur in vapourised strong electrolytes at 
temperatures such aa 2,000° C. can be formed. The 
size of the solvated ion is not of prime importance. 
The deciding factors aTe the free energies of the 
systems (1) cation and anion solvated to average 
extent and (2) undissociated molecule, possibly 
solvated as well. That solvation of an undissociated 
molecule may be a factor comparable with solvation 
of an ion can be shown by an approximate calcu¬ 
lation for a dipole similar to that of Bom for an ion 4 . 

The larger ionic radius in non-aqueous media 
often givon by Stokes’s law 1 .* may be due to the 
solvent molecules being larger anti hence the solvated 
ion larger, although the energy of solvation may be 
less than in water and the solvent shell may even 
contain a smaller number of molecules. 

Chemistry Department, A. R. Martin. 

University of Aberdeen. 

March 25. 

1 Hartley and Hughes, Phil. Mag. t Iff, 610; 1033. 

1 Butler and BHau\ Pror . Roy. Sar. t A, 129 , 610 : 1930. 

* BJerrum, see Kalkenhagen, "Eloktrulyte", p. 257, Leipzig, 1032. 

4 Martin, Phil Mag.. 8, 547; 1929. 

• Pavlos, '‘Conductivity of Solutions", p. 183, London, 1930. 


Dimensions of Fundamental Units 

Prof. Cramp has proposed 1 that the dimensional 
expressions for the electrostatic and electromagnetic 
units may be simplified by regarding quantity of 
olectricity Q as fundamental. To my reply 1 , that 
including Q would cause confusion because, whereas 

M, L and T are quantities which vary with the 
velocity of the observer, Q is invariant, Prof. Cramp’s * 
rejoinder is the question: How it is known that Q 
is invariant ? The invariance of the charge carried 
by a moving particle is, I believe, generally accepted. 
A simple proof of the consistency of this invariance 
with the special principle of relativity is given in 

N, R. Campbell's “Modern Electrical Theory”, p, 361. 

Prof. Stansfield* makes a plea for the simplification 

introduced by regarding k and pt as mere numerals. 
I agree with Prof. Stansfield, but in order to make 
this point of view logical, I think that we must 
regard ‘magnetic pole’, m, as a unit derived from 
‘electric oharge', Q, rather than as an independent unit. 

The hypothesis tentatively accepted in physics is 
this, that there are in the physical world two funda¬ 
mental factors, namely, positive charges (‘protons’) 
and negative charges (‘electrons 1 ). Each of these is 
a symmetrical radial field of unlimited extent. The 
lines of flux of the proton are directed radially out¬ 
wards, those of the electron radially inwards. The 
lines possess 'tension* and also ‘mass per centimetre', 
the m agnit udes of which agree (in analogy with 

4=3 Vfjrn for the transmission of transverse dis¬ 
turbances along a stretched string) with the fact 
that transverse disturbances are transmitted along 
the lines with the velocity, c, of light. Fluxes 
similarly oriented show mutual lateral repulsion; 
those oppositely oriented show attraction. Vectorial 
combination of fluxes permits the resultant forces 


to be expressed in terms of the tensions in the lines. 
When electric fluxes are in relative motion, laterally, 
the ‘charges* from which they emanate exert mutual 
forces on account of this relative motion, namely, 
the charges are mutually repelled when their laterally 
approaching fluxes are oppositely oriented, and are 
mutually attracted when the fluxes arc similarly 
oriented. Experiment shows that the magnitude of 
these forces depends on the relative lateral velocity 
of the fluxes. 

In empty space the law of force between charges 
Q and Q x t at rest, d cm. apart, is f*=Q x Q x jd V Usually, 
however, the space is not empty but contains some 
medium, that is to say, it oontains protons and' 
electrons. These exert forces on Q and Q l and the 
resultant apparent mutual force between Q and Q l 
is not (Q x Q l )ld % but is (Q x Q x )jkd % t where k is 
a numeral intended to take account of the ‘nature 
of the medium'. 

The force between charges, resulting from relative 
lateral motion of their fluxes, involves Q , Q 1 and d 
and, in addition, the velocity of relative lateral 
motion. This force is called ‘magnetic*. Its value, 
for two moving fluxes due to charges in empty 
space, involves only Q t Q x , d and the relative velocity 
v of lateral motion of the fluxes, but in space which 
is not empty but contains a medium, the apparent 
mutual force between Q and Q l is due, partly, to the 
action on the fluxes of Q and Q l of the fluxes duo to 
moving protons and electrons in the medium. 

A ‘unit magnetic pole* is a fictitious thing. There 
are no known means of producing such a field of 
flux as a unit pole is imagined to produce. The notion 
of such a pole is useful, however, because we can 
produce by means of currents (that is to say, by 
moving charges) effects (locally) such os poles ought 
to produce. This means, I think, that we assume 
the meaning of the equation / » (m x m x )/yul % to be 
the same as that of the equation / (Qv x Q l v)f\id 1 
where g. is a numerical constant taking into account 
the presence of moving charges within the medium, 
and v is the relative velocity with which two like 
charges must move past each other in order that 
their ‘magnetic’ repulsion shall equal their ‘electro¬ 
static’ repulsion. Experiment has shown that this 
velocity is c, the velocity of light. 

If then we write Coulomb's laws, / *» (Q x Q l )fkd % 
for charges and/ «=((?c x Q l c)(\Ld* for magnetic poles, 
we find that the nature of a charge, Q t may be 
expressed either as /clrf/4, using the E.S. system of 
units, or as picnic \ using fcho E.M. system, the 
ratio of the two expressions being c, the velocity of 
light. 

From this simple point of view, whioh I think is 
sound, wo must regard both k and p as more numerals, 
and ‘pole’, m, not as an independent unit but as 
equivalent to the product Q x c. Always we measure 
a thing by its effects. Charge has two ways of pro¬ 
ducing the same effect. A charge Q at distance d 
from a like charge repels that charge electrostatically 
with force / if the charges aro at rest, or magnetically 
with the same force / if the charges havo relative 
lateral motion of c cm. per second. 

F. M. Denton. 

Department of Eleotrioal Engineering, 

University of New Mexico, 

Albuquerque.. 

Feb, 12. 


4 NaTUke, 1)0, 366 , Sept. ». 1982. 
1 NaTubs, DO, B9 2, Dec. 10, 1932. 
■ NATtnm, III, GO, -Tan. 14, 1933. 
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Boundary Tides in the Kattegat 

In order to facilitate observations on the vertical 
movements of the boundary surface far from the 
shore a recording boundary gauge has been con¬ 
structed. A commercial steel barrel of about 200 
litres capacity used for kerosene was provided with 
an axial tube of two inches width running through 
the barrel and having its ends welded to the flat 
ends of the barrel. Thick glass rings inserted at both 
ends of the tube, serve to reduce friction against a 
vertical guide, 26 metres in length, of phosphor- 
bronze wire rope, which runs straight through the 
tube. The wire rope has its upper end attached to 
a large buoy, which is kept five metres below the 
surface by means of a double anchorage 1 , a heavy 
weight attached to the wire rope at its lower ex¬ 
tremity keeping it vertical and well stretched. The 
barrel is thus free to move in a vertical direction 
between depths of 6 and 30 metres. 

The barrel, filled partly with large spherical glass 
floats, partly with fresh water, was hermetically 
closed and finally balanced with the recording 
instrument and with on additional load, so as to be 
in equilibrium in sea-water of the density 1 - 022 . 
This is the average density of the water at the 
boundary surface in the central Kattegat, where 
two or three such instruments ware kept anchored 
during several weeks of the fall of 1932. By means 
of a precision pressure gauge attached to the barrel, 
its varying depth, which may be taken as equal to the 
depth of the boundary, is recorded on a large drum 
turned by clockwork, which runs for three weeks or 
more. An automatic record of the boundary waves 
is thus obtained, which it would otherwise require 
continuous hydrographic soundings from ships 
anchored at the points of observation to realise. 
Moreover, the boundary gauges also draw their 
records under weather conditions which would make 
observations from anchored ships impracticable. 

The records prove that very considerable wave-like 
movements of the boundary round its average depth 
at about 17 metres were going on the whole time 
the instruments were working. The total depth at 
the anchored systems varied between 40 and 60 
metres. Waves of a semidiurnal period between 11 
and 13 hours from crest to orest, with a maximum 
height of about 6 metres, were oonspiouous in the 
diagrams. These waves attained their largest 
amplitude about full moon and new moon, but there 
were also considerable variations in amplitude 
apparent over shorter intervals of time. 

A harmonic analysis carried out on a fortnight's 
record gave an amplitude of the Bemidiumal lunar 
tide in the boundary of ±0*6 metres (the M x - 
component tide), and of the semidiurnal solar tide 
±0*2 metres (the £ a -component tide). The surface 
tides in the Kattegat are much smaller; thus at 
Varberg the amplitude of M t in the surface is 
± 0*038 metres and of S t ± 0*01 metres. The 
amplitudes of the tidal components in the boundary 
brought out by analysis, however, only acoount for 
a fraction of the maximum height of the boundary 
waves in our records. 

Boundary waves of semi-diurnal period were first 
discovered in the Great Belt in 1907 by Otto 
Pettersson and have since then been recognised at 
other localities and also in the open sea by other 
observers. Local variations in the amplitude of the 
waves revealed by our records seem to support 
Zeilon's theory, that topographical features of the 


sea-bottom play an important part at the generation 
of the boundary waves. 

It is of interest to note, that 'inertia currents’ 
similar to those found from current measurements 
in the central Baltic (see the accompanying letter 
by Gustafson and Kullenberg), appear also to 
influence the boundary movements in the Kattegat. 
An analysis of one of our curves oarried out with 
periods varied by steps from 13*9 to 14*6 hours gave 
a very distinct maximum of amplitude ±0*3 metres 
for the sine curve with a period of 14 *3 hours, which 
is equal to 12 pendulum hours at the latitude of the 
anchored systems : 9 — 57° 16'N. Analysing shorter 
fractions of 6 x 14*3 hours, the amplitude of the 
same sine curve occasionally rises to ± 0*7 metres, 
and the phase as well as the amplitude undergoes 
irregular variations, suoh as may be expected from 
waves set up by extraneous forces. 

It is suggested that boundary gauges of the type 
here described suspended from ships, either drifting 
or at anchor, may be used for the study of suoh 
short period boundary waves, as were observed in 
the central Atlantic Ocean during the Meteor 
expedition. 

Hans Prttbbsson. 

BomC Station. Btt&jno Ktxlixnbkbq. 

Feb. 8 . 

1 Natueb, 115, 639, May 2, 


Inertia Currents in the Baltic 

Thkorktioally, a particle moving without friction 
on the surface of a rotating planet should describe a 
circular path in the oourse of twelve 'pendulum 

hours', that is, with a period given by T — — ^ ^ 

where o> is the angular velocity of the rotation and 9 
is the latitude. It is generally assumed, that these 
movements are insignificant compared to the currents 
actually existing in the ocean. 

In the oourse of Swedish investigations on the 
downward spread of the wind-current, carried out 
by means of recording current-meters suspended from 
large buoys, which were kept well below the surfaoe 
by means of double anchorage, currents, apparently 
of the inertia type, were recorded near the surface in 
the central Baltic, lat. 66 ° 44', long. 19° 37', depth of 
observation 17 metres, total depth 136 metres. 
Beside a current of nearly steady direction set up 
by the wind, there was a current component turning 
clock-wise at the rate of 24° 6 ' an hour. This rate 
remained practically constant for several days, so 
that altogether fifteen revolutions were made in about 
eight days. A strong wind blowing for some thirty 
hours in the middle of the observations produced a 
change of phase in the rotation, but the angular 
velocity before and after the break remained the same. 

When the residual current was strong, the rotating 
current caused periodic variations in its velocity and 
direction, but when it was weaker than the rotating 
current, as was generally the case, the resultant 
current described spirals, which soon approached to 
an almost circular movement. 

The period of the rotating current is on an average 
14} hours, whereas 12 pendulum hours at this lati¬ 
tude amount to a value slightly less or 14*3 hours. 
Measurements at different depths, from 11 to 2 %, 
metres, and at different points in the same locality, 
gave practically the same results. 

A natural interpretation of these results would be. 
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that in the Baltic, where tidal movements are very 
small, the wind current, as the wind abates, gradually 
degenerates into a circular, or rather a spiral, move¬ 
ment of decreasing amplitude, the diameter of the 
paths of the water-particles varying from some 3 
kilometres downwards. It appears likely, that 
similar 'inertia currents' are also to be found in the 
sea, at least where the tidal movements are not too 
strong to obscure them completely. An examination 
of current-reoords from the west coast of Sweden is 
being undertaken with this purpose. 

Torsten Gustafson. 

BOrje Kullenberg. 

BomO 8 tat ion. 

Feb. 8._ 

Factors Controlling Date of Spawning in Frogs 

In Nature of April 8 , p. 521, reference is made 
to the factors which determine the time of spawning 
of the common frog, Rana tempcraria . 

* Through the courtesy of the Royal Meteorological 
Society, I have boon enabled to utilise the voluminous 
data contained in the Society’s Phonological Reports 
for the investigation of this matter. The results, 
it is hoped, will shortly be ready for publication, 
but since the matter has now been raised, it may 
be of interest to state briefly that frogs are scarcely 
at all affected by the weathor at the time of spawning, 
or that immediately preceding, but there is a close 
relation between the mean temperature over a long 
period prior to spawning and the mean date of 
spawning in a district. For example, within fifty 
miles of London, only a few cases of spawning 
usually occur in February, and March is the usual 
spawning month, most reports being about the 
middle of the month. I have calculated a correlation 
co-efficient of — 0*77 between the mean temperature 
at Kew for February and the mean spawn date for 
the area. The effect of March temperature is per¬ 
ceptible if one employs a weighted mean, allowing 
for the distribution of the spawn dates over the 
period, but it is much smaller. The only important 
effect of the weather at the time of spawning seems 
to be the break in the normal sequence of spawning 
caused by a very cold 'snap*. 

R. Maxwell Savage, 

19 Derwent Avenue, 

London, N.W.7. 


Early History of the British Solomon Islands 

Several references were made in the Calendar of 
Geographical Exploration published in Nature last 
year to the Solomon Islands, and the following notes 
on their early history may be of interest. 

The Solomon Islands lie some five hundred miles east 
of New Guinea and were discovered cm a voyage from 
Callao, Peru, in 1608 by the Spaniard, de Mendafia. 
After naming most of the larger islands during a six 
months* cruise, the two frigates returned to South 
America. 

Mendafia named the islands after King Solomon 
with the idea of attracting ookmists to search for 
gold and treasure. However, it was not until thirty 
years later that a second expedition of four ships 
set sail but failed to find the Solomons proper, 
arriving instead at Santa Crux Island to the east, 
where a brief settlement was m ade until Mendafla’a 
death in October 1696. The survivors (only three 


ships arrived) under the Portuguese navigating officer 
de Quiroe made an attempt to reach San Cristobal, 
previously discovered in 1608. Not only were they 
unsuccessful in locating it, but they also failed to 
strike any land before the Philippines, whence they 
sailed for Peru. 

For nearly two centuries nothing was known of 
the Solomons until Capt. Carteret in the StocUlow 
rediscovered Santa Cruz and Malaita in 1707, with¬ 
out however landing anywhere. Next year came the 
French navigator de Bougainville, followed by de 
Surville (1709), Maurelle (1781) and Shortland (1788). 

The climax of eighteenth century navigation was 
the shipwreck of two frigates under La Perouse 
which reached Vanikoro, Santa Cruz, in 1788, but 
about which nothing was known for forty years until 
Dillon, in command of the East India Company’s 
Research, found proof in 1827 of their fate. 

By this time whalers and traders, the latter in 
search of b6ohe-de-mer, sandal wood and tortoise¬ 
shell, had already begun the nineteenth century 
commercial exploitation of the tropics. 

R. J. A. W. Lever. 

Tulagi, 

British Solomon Islands Protectorate, 

Jan. 20 . 


A New Alloy, 'Stainless-Invar' 

Invar, invented by Ch. Ed. Guillaume in 1890, 
has a small coefficient of thermal expansion, about 
1 *2 x 10 ~®. Since then, no better invar has been 
obtained. I have, for the lost six years, been engaging 
in the investigation of alloys having a small coefficient, 
of expansion and obtained in June, 1929, an alloy 1 
containing about 03*5 per cent iron, 31-6 per cent 
nickel and 5 per cent cobalt, which has a smaller 
coefficient of expansion than that of fused silica. 

Several explanations of the small expansibility of 
in var have been proposed, but none can be considered 
to be satisfactory. 1 also tried to explain this pheno¬ 
menon and developed a new theory 1 by which the 
small expansibility of invar can be satisfactorily 
explained from magnetic data. Following up this 
theory, I began to investigate the thermal expansion 
of the ternary alloys of iron-cobalt-chromium and 
found that an addition of a small quantity of clirom- 
ium to iron-oobalt alloys containing more than 60 
per cent cobalt considerably reduces their expansi¬ 
bility. In July, 1931, I obtained an alloy having a 
much smaller coefficient of expansion than that of 
fused silica. For example, the coefficient of linear 
expansion at ordinary temperature of an alloy 
containing about 36-5 per cent iron, 64-5 per cent 
cobalt and 9 per cent chromium is less than 10 7 in 
the annealed state, and that of another alloy having 
a very similar composition to the above has even a 
negative coefficient amounting to — 1 *2 x 10-*. These 
alloys are so resistant to corrosion that polished 
surfaces can be left for several months in a moist 
atmosphere, water, sea water, etc., without showing 
any rust spots ; they have been called ‘stainless- 
invar’ (Hakar Masumoto). 

KOtarO Honda. 

' Research Institute for Iron, 

Steel and Other Metals, 

Sendai, Japan. 

March 10. 


1 Sci . &j>. TAhoku Imp . (/»<*., SO, 101 ; 1WL 
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Research Items 


Ethnology of Manihiki and Rakahanga, Cook Islands. 
Te Rangi Hiroa (Dr. P. H. Buck) has published as a 
separate monograph (Bull. 99, Bernice P. Bishop 
Museum), that part of the material collected by him 
on the Cook Islands expedition which was derived 
from the two atolls Manihiki and Rakahanga. Thcj 
special interest of this investigation lies first in the 
fact that the people of the two atolls were one, 
passing as a body from one atoll to the other when 
forced to migrate by the depletion of the stock of 
coco-nuts and taro, until 1852 when the practice 
was stopped, owing to the Joss of life in transit, and 
the community split into two ; and seoondly, because 
the original settlers were a single biological family— 
a fact which has had a marked effect on social 
organisation and tradition. According to tradition, 
the atolls were discovered by Huku of Rarotonga, 
who later settled his sister and her husband Toa on 
them. No priests came with the settlers ; and in 
consequence the traditions and mythology are de¬ 
fective, the genealogical records poor in extent and 
detail—the primary parents are not remembered— 
and for seven generations the people had no gods. 
Family genealogies give a period of about 550 years 
from the first settlement, this agreeing with the date 
of the last migration to Now Zealand. Owing to the 
peculiar circumstances of the settlement, Toa, in 
order to secure a male heir, married each of his four 
daughters and his granddaughter in succession, sons 
being born of the last two unions only. Male descent 
is all-important in the succession to rank and title, 
otherwise descent is bi-lateral; but more importance 
is attached to male descent, unless the mother comes 
of the more important lineage. After the people had 
been without gods for seven generations, two gods 
were introduced from another island. 

Bitumen in Embalming. From the time of Herodotus 
onwards, the tradition has been that the Egyptians 
made use of bitumen, mainly from Judaea, in embalm¬ 
ing ; but since 1908, Mr. A. Lucas, of the Govern¬ 
ment Laboratories, Cairo, has contended in a series 
of papers that bitumen did not come into use for 
this purpose before the time of the Ptolemies, and 
that even though it might have been used for this 
purpose then and afterwards, he had found no 
evidence of it. For his evidence he relied on solubility 
tests and on sulphur content, in which Judcoan 
bitumen is high, as well as characteristic smell, 
fluorescence and the colour and appearance of sub¬ 
stances extracted by solvents. Dr. Percy E. Spiel - 
mann has now applied the tests of fluorescence and 
spectroscopic analysis of the ash to certain samples 
( 1 J. Egypt. Arch., 18, pts. 3-4). While bitumen gives 
no trace of fluorescence, samples of resin show 
colours averaging round a strong yellow ochre. In 
the spectroscopic analysis, vanadium and nickel, 
accompanied by molybdenum, were the predominant 
components in the bitumen ash ; but oh the other 
hand the resins show only the faintest trace of these 
metals, so that they could be used for detooting the 
proeence of bitumen. When applied to Egyptian 
material—from a cranial cavity (Ptolemaic), a head 
(Ptolemaic), and bones from the junction of ribs and 
spine—it was found that there was strong evidence, 
with certain reservations, for the presence of bitumen 
in two of the three samples examined. A similar 
examination made with wood-tar, a material the 


presence of which Lucas had definitely identified, 
suggested that the metal-free wood-tar would be 
just the substance to act os a diluent for both the 
bitumen and the resin, thus accounting for their 
presence in embalming material in relatively low 
proportions. It seems clear, however, that bitumen 
was used in embalming, mixed with wood-tar and 
resin. 

Vital Capacity and Occupational Characteristics. 
“Physiological Standards and Occupational Char¬ 
acteristics of Bodily Functions of the Japanese” by 
Tomoyosi Isikawa (Reports of the Institute for 
Science of Labour, Kurnsiki, Japan) gives the results 
of measurements of vital capacity in nearly 8,000 
Japanese ranging from four to eighty-two years of 
age. The aim of the investigation was to obtain 
some standard of physical fitness as an aid to voca¬ 
tional guidance. A modified Hutchinson's spirometer 
was used for measuring the children and students, 
and Verdin’s centilitre spiromoter was used for the 
adults. Vital capacity in the Japanese appears to 
increase rapidly up to sixteen years of age and then 
rises slowly to a maximum between 25-29 years in 
males and 30-34 years in females. Compared with 
some European and Amerioan data, the Japanese, 
especially the women, have a low vital capacity. 
The average measurement for 875 males aged 15-81 
years was 3,213 c.c. while for 502 females aged 15-71 
years the mean was only 1,904 c.o. Some attempt 
was made to assess vital capacity in various types of 
occupation but in most instances the numbers in the 
groups were too small to give any reliable figures. 
There is some indication that those engaged in light 
or sedentary work tend to have a low vital capacity. 
Dr. Isikawa would be well advised to refer to English 
reports on vital capacity by Greenwood, Newbold 
and Cripps in which the difficulties of establishing a 
standard of physical fitness are carefully discussed. 
These authors concluded that the inherent variability 
of vital capacity, even within homogeneous groups 
of apparently healthy persons, is so great that the 
fixation of a normal standard is impossible. 

Californian Sponges. Mr. M. de Laubenfois has 
recently described the sponge fauna of the western 
coast of the United States ( Proc . United States Nat . 
Mus 81, No. 2927, Art. 4. Smithsonian Institution, 
1932). Six out of a hundred and one species discussed 
are new and three new genera and five new varieties 
are established. Very little literature on Californian 
sponges has been published, therefore this work is 
specially welcome, containing as it does, in addition 
to the systematic parts, extensive notes taken in the 
field whenever possible on the living sponges. To 
mention but a few of these interesting observations 
there is the description of Spheciospongia confederate 
de Laubenfels, the largest sponge in the world (the 
author having frequently found examples nearly a 
metre across and mentioning a definite record of one 
of nearly three metres), and remarkable for its changes 
of colour when transferred from its original habitat. 
Mypale bellabellensis (Lombe) is also very large, 
funnel-shaped with a height of at least 100 cm. and 
a diameter of 122 cm. Many of the species are 
beautifully coloured, rich brown, red, yellow and 
blue when alive. In one case at least the deep blue 
colour is due to symbiotic organisms in the eotosomal 
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region*. A species of OcUina grows abundantly on 
the floor of a cavern just below low tide, a most 
unusual habitat. 

Phylogeny in the Genus Oenothera. Since the investi¬ 
gation by de Vries of feral Oenothera Lamarckiana 
in Holland the genus of the evening primroses has 
been studied from many points of view in Europe 
and in the United States. Prof. R. Ruggles Gates 
(J. Linn. Soc. Bot., 44, 173 ; 1933) considers the 
evolution of the section Onagra. A table of the 
known North American species is given and another 
summarises investigations of the genetic complexes 
and chromosome catenations in those species which 
have been eytologioally examined. It is suggested 
that the subgonus Onagra was derived from the large- 
flowered subgenus Raimannia in Central America and 
that a series of dominant mutations occurred oh the 
genus spread northwards with the retreat of the ice at 
the end of the lost ice age. Interspecific crossing 
played an important part in the development, of the 
subgenus, as a result of which most of the species are 
permanent crypthybrids composed of two complexes 
and breeding true because of catenation (linkage of 
their chromosomes) during meiosis. Hybrid vigour 
may well have led to survival and spread of such 
species. There is evidence that dominant mutations 
giving rise to smaller flowers have appeared inde¬ 
pendently and successively in different parts of the 
Continent from different lines of descent. Species 
and varieties with cruciate petals constitute another 
aeries of independent parallel mutations. It is 
urged that while interchange of segments between 
non-homologous species (internal hybridisation of 
JLotsy) will account for the appearance of a certain 
number of new types, its value as an evolutionary 
factor is limited in comparison with the importance 
of interspecific crossing and the regular occurrence 
of gene mutations in the hybrid swarm. Two now 
species are described and figured. 

Age of the Andes in Ecuador. A paper on “New Fossil 
Freeh Water Molluscs from Ecuador” ( Proc. U.S . 
Nat. Mua. t No. 2946 ; 1932) by W. B. Marshall and 
E. O. Bowles deals with a collection made by Dr. 
George Sheppard in the Cuenca district of Eouador, 
and it includes three new genera, each represented 
by a new species. The genera have been named 
Sheppardiooncha , Potamolithoides and Ecuadoran. 
In regard to the age of these fossils, all of which are 
of fresh-water habitat, the authors conclude that it 
^cannot be later than Pliocene# and it may be earlier”. 
According to Dr. Julia Gardner, the discovery of these 
fossils in the Azogues Sandstone of Eouador is 
“apparently a confirmation of the theory indicated 
from an earlier collection from Peru that the ancestors 
of the recent fauna of the lower La Plata are to be 
found near the headwaters of the Amazon, where 
they lived before the divide between the Amazon 
and the La Plata was established”. The discovery 
of late Kainozoio fossils in the ^ sediments of this 
interandine region of Ecuador proves the existence 
of a continental facies of the Kainozoio rooks in this 
part of the world, which is almost certainly homo- 
taxial with the marine beds of the coast-belt, and 
assists in the elucidation of the .many tectonic 
problem which .are associated with the uplift of 
the Andes in the same region. As ,the Axqgues 
Sandstone, the principal formation occupying the 
Cwonea Basin, and sin which the fossila above referred 
to were found, are folded into r fairly steep and 


{ symmetrical anticlinal folds with a north and south 
] trend, it is apparent that this structural movement 
must have post-dated the age of the included fossils 
| of the stratified deposits, and hence may be post- 
Pliocene. 

Humidity Tables* Messrs. Negretti and Zambra have 
recently placed on the market for the price of 3s. 3d. 
a set of tables of relative humidity for use with 
artificially ventilated wet and dry bulb hygro¬ 
meters. The range of temperature is from 100° F. 
to 212° F. Dry bulb readings are set off on the left 
i hand side of the table in steps of 2° F. f and the 
depression of the wet bulb to the right, also in steps 
| of 2° F. The tables are printed on both sides of a 
celluloid tablet which measures about 5 in. x 3^ in. 

I There is a leatherette case to protect the tablet from 
j damage when not in use. The figures have been 
j derived from centigrade tables published by the 
J National Physical Laboratory and those have been 
i extrapolated to give a greater range. This completes 
! a series of four similar sets of hygrometer tables, 
i two on the Centigrade soale, with upper limits of 
j 50° and 100° C., and two on the Fahrenheit scale, one 
I ranging from 20° F. to 120° F. and the other, as de- 
j scribed above, from 100°F. to 212°F. They agroo closely 
with the Assmann and the U.S. Bureau of Standards 
Humidity Tables. The arrangement of the figures 
is convenient, and the printing is not only very clear 
on the sample specimen but is also deep enough to 
ensure continued clearness even with constant use. 
At the highest temperatures on the Fahrenheit scale 
a depression of the wet bulb of 78° in provided for, 
the corresponding relative humidity at 194° F. being 
so low as 11 per cent. 

X-Ray Investigation of the Copper-Aluminium Alloys. 
A. J. Bradley and Phyllis Jonos have re-examined 
(March meeting of the Institute of Metals) this 
system using the powder method. They confirm 
that the body-centred {S-phase cannot be retained 
by quenching, and show that, contrary to the opinion 
of Obinata, a homogeneous p'-structure is invariably 
produced, which appears to be closely related to that 
of the face-centred a-phaae. Alloys quenched in the 
y-range are indistinguishable from the 3-alloys. Up 
to 19 per cent aluminium, the structure of 8-CuAl is 
essentially of the y-brass type, photomotor measure¬ 
ments leading to the formula Cu,A 1 4 . The modifica¬ 
tion of the 8-phase beyond 19 per cent noted by 
Westgren is confirmed. In this S'-phase (19-22-5 
per oent aluminium), the number of atoms in the 
pseudo-oubic cell falls from 52 to 49. On quenching 
a two-phase alloy with 22 -8 per cent from 700° C., 
the single e-phase is obtained, which appears to be 
cubic. Between this composition and 29 per oent of 
aluminium, the annealed alloys show many types 
of structure, the rj-phase consisting, therefore, of a 
number of phases of small range of stability, or one 
or more of gradual modification. FriauTs structure 
‘ for the 6-phase, CuAl a , is confirmed and it is also 
confirmed that this phase has not a unique com¬ 
position. 

Wilson Photographs of Cosmic Ray Phenomena. A 
*full account of tho results obtained by Blackett and 
Oochiaiini with their oloud-chamber photographs of 
cosmic ray phenomena has appeared {Proc. Roy. 
8oc. f March)* The experiment has been described in 
a hotter to Natubb (130, 303, Sept. 3, 1932). The 
Wilson chamber is placed with its axis horizontal 
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in a magnetic field of about 8,000 gauss, and the 
mechanism of the chamber is operated whenever 
there are simultaneous discharges of two Geiger- 
Miiller counters placed above and below the ohamber. 
Some of the photographs show single tracks passing 
through the chamber, but in many oases there are 
‘showers’ of tracks numbering up to twenty or so. 
Similar showers have just been reported by Anderson 
(Phya. March 1 ). Many of the partioles appear 
to diverge from a single point inside or outside 
the chamber—in some cases ten or more such 
radiant points can be detected. Many of the tracks 
are not appreciably bent by the magnetic field; 
some tracks are apparently due to electrons, and 
others seem to require for their explanation a particle 
of approximately electronic mass with positive 
electrioal charge. The direction in which the tracks 
are bent by the field indicates a positive charge if 
we accept very strong evidence of tho direction of 
motion. The ionisation along the tracks is then 
found to be far too small for a particle having proton 
mass and charge and the experimentally found 
magnetic deflection (tfp), The ionisation is com¬ 
parable with that in an electron traok of similar H p. 
The existence of a positive electron in cosmic ray 
track photographs, which has also been suggested 
by Anderson, is therefore very probable. The sugges¬ 
tion of the authors is that the positive and negative 
electrons are created by a collision process, and that 
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they may perhaps be identified with the “quantum 
states of negative kinetic energy unoccupied by 
electrons’* postulated by Dirac. These particles 
should have only a short life; they con be annihilated 
by a negative electron jumping into the unoccupied 
state, the energy being converted into radiation. The 
calculated lifetime of these positive electrons is not 
inconsistent with observing them in the cloud 
chamber. Protons and heavy particles generally seem 
to be infrequent and perhaps absent in the oosmic 
ray photographs. 

Hydrogen Isotope. G. N. Lewis has described some 
preliminary experiments in which water containing 
a large proportion of the hydrogen isotope H 1 has 
been obtained (J. Amer, Ohem . Soc., March). When 
ordinary water is electrolysed, the heavy isotope 
accumulates in the residue, and water of specific 
gravity 1*086 was obtained, containing one-third 
of its weight of the heavy isotope. The refractive 
index of this water is considerably lower than that 
of ordinary water, and it is considered probable that 
the chemical properties of compounds containing H* 
will be very different from those of ordinary hydrogen 
compounds. Other communications from the United 
States show that measurements in the Bureau of 
Standards indicate that heavy water freezes when sur¬ 
rounded by melting ice, its freezing point being 0 *G 6 Q C. 
above zero. Its boiling point is higher than 100° C. 
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Nova of March ao. A preliminary announcement of 
the discovery of this nova appeared in Natube of April 
16, p. 663. Dr. Kukarkin, of Moscow, states in U.A.I. 
Circ. 434 that he has found three images of this 
Star on old Moscow plates; on 1899 March 14 its 
magnitude was 14 1 ; on 1900 March 21 it was 
13*8; on 1907 February 13 it was 13 *0. Plates taken 
on the following dates failed to show the star (the 
figures in brackets after the dates show the limiting 
magnitudes of the plates): 1901 April 9 (14*6); 
1903 April 16 (13-6); 1906 March 1 (141); 1906 
March 27 (13 - 6 ); 1905 April 8 (14 - 8 ); 1907 April 5 
(13*9); 1908 January 3 (16 0); 1908 March 20 

(14-8); 1910 March 1 (14*6); 1911 February 21 
(14*8). Dr. Kukarkin suggests that it is a variable 
star of the U Gominorum type ; it may have a period 
of about a year, but there must bo some irregularity 
in it. The decline must be very rapid ; Dr. Delporte 
notes in U.A.I. Circ. 434 that plates taken on 
March 26 and 29 go down to mag. 17 -5, but there is 
no trace of the nova. 

The Gegenschein or Counterglow. The German 
astronomer, Theodor Brorson, discovered this faint 
patch of light opposite to the sun in the year 1886. 
It is difficult to observe, and can only be seen in 
perfectly clear air free from all glare of terrestrial 
lights, and when it does not fall on the Milky Way. 
A bulletin issued by Science Service,' Washington 
(Feb. 11), describes a study of it made recently by 
Dr. C. T. Elvey at the Yerkes Observatory ; he used 
the 40-in. refractor and a photoelectric cell to measure 
the luminosity. Several series of measures of light 
were made along parallel lines running north and 
south, each long enough to cover the Gegenschein 
and the dark sky outside it. The measures, when 
reduced, were plotted; they exhibited the Gegenschein 
as an oval area; its length along the ecliptic being 


22°-36°, and its breadth in latitude 21°-26°. These 
dimensions are about twice as great as the area that 
was visible to the unaided eye. The integrated 
luminosity was determined to be —0*28 magnitude, 
which is brighter than any of the stars except Sirius 
and Canopus ; but being spread over a large area the 
intensity is very feeble at any point. The report 
states that “at the centre, where brightest, the 
intensity is equal to that of a star of magnitude 6 * 2 " ; 
this is, however, indefinite in the absence of indication 
of the size of the patch of light included. October 
and November were found to be favourable months 
for the study ; the region being north of the equator, 
and away from the Milky Wky. 

The phenomenon is believed to be an extension of 
the zodiacal light, looking brighter than elsewhere 
owing to proximity to the earth, and the full illumina¬ 
tion of the particles. It is conjectured that there may 
be an actual concentration of particles near the earth, 
describing periodic orbits under the combined attrac¬ 
tion of sun and earth. 

Ephemerides of Variable Stars. The Cracow Observa¬ 
tory undertook at the request of the International 
Astronomical Union the task of preparing yearly 
ephemerides of eclipsing variable stars. No. 11 has 
appeared, bearing the title “Kooznik Astronomiezny'’. 

It is edited by Prof. T. Banachiewicz, and contains 
ephemerides of 800 stars, and elements without 
ephemerides of 722 more. The book also contains 
tables of preoession and obliquity, and predictions 
of oooultations of stars by the moon for Cracow add 
four other Polish Observatories. The explanations 
are given both in Polish and in Peano’s flexible Latin. 

A supplement to the Japanese Agronomical Hetald, 
vol. 25, contains observations of variables mads in * 
Japan in 1682, and piechcted maxinw of 80 long- 
period variables for1933. . ; *■>.<■ V,;2: 
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Structure of 

HE recent annual Convention of the Teohnical 
Section of the Paper Makers* Association of 
Great Britain was unusual in that the subject chosen 
was one which appeared at first sight to be more 
of aoademio than of practical interest. Fortunately, 
in the able hands of Prof. H, Mark, of the University 
of Vienna, who opened the conference, the subject 
lost many of its complexities, and technical men 
present were stimulated to attempt to apply theory 
to their practical problems. 

Prof. Mark's paper, which is published in a special 
issue of the World's Paper Trade Review , dealt 
principally with the structure of cellulose. He sup¬ 
ported the theory, now generally accepted, that 
cellulose is built up of so-called micelles consisting 
of bundles of parallel chains of glucose molecules, 
and he dwelt at some length on the controversy 
which at present concerns the actual length of these 
chains. The majority of the evidence, including that 
based on the chemical properties of cellulose, points 
to a length of 150-200 glucose units, and yet one 
cannot ignore the work of Btaudingar on viscosity, 
which can only bo explained by a muoh higher 
figure. It may be that the lower figure represents a 
minimum value. 

In opening the general discussion, Sir William 
Bragg referred to the X-ray evidence on which so 
muoh of this work is based. Subsequent speakers 
paid some attention to the much-debated question 
of the mechanism of the hydration which occurs 
when paper is beaten, and a suggestion was 
made that the resulting ohange in structure is 
analogous to that which occurs in the manu¬ 
facture of true cellulose plastics by chemical 
reaction. 

Prof. Mark also indicated how such theories might 
be applied to problems in the art-silk industry, ; 
although it seems that they can do little at present j 
to explain what occurs when cellulose is beaten for | 


: Cellulose 

paper-making, as this problem is concerned with 
water absorption rather than with modification of 
crystalline structure. When, for example, a silk 
fibre is bent, the outer layers are stressed more than 
the inner core, and so long as the elastic limit of the 
latter is not surpassed the fibre will return to its 
original position and will thus show resistance to 
creasing. Unfortunately, this resistance is usually 
decreased when a fibre is treated so as to increase 
its tensile strength, but it is now possible to obtain 
the core more highly orientated than the surface and 
so to preserve both properties. Here one can take a 
leaf from the book of Nature, since this difference 
in orientation is already present in the natural silk 
fibre. If, however, the silkworm is placed on a 
revolving rod, and is therefore compelled to spin 
more rapidly, it descends to the level of human 
endeavour so far as lack of creasing-resistance of its 
product is concerned. 

Prof. Mark obviously voiced the opinion of those 
present when he stated that the interaction of water 
and cellulose is one of the most interesting questions 
in paper-making. He chose to approach the problem 
by taking absorption capacity as an index of changes 
produced in the area and quality of the surface of 
the fibre by chemical treatment or by beating. His 
results indicate that hydroxyl groups are responsible 
for the fixation of water molecules on the surface 
of the cellulose, and act by virtue of the secondary 
valencies of the oxygon atoms ; treatment with a 
chemical reagent opens up small slits or holes in 
the micelle into which further molecules of water 
may pass. Penetrations of solvents and swelling 
agents into the cellulose lattice is not unknown, but 
as a rule X-rays show evidence of well-defined 
addition compounds. Until now, however, no one 
; has succeeded in preparing a true cellulose hydrate* 
j so that an important link in an otherwise strong 
I chain of evidenoe is still missing. 



Sunspots and Meteorological Phenomena 


I N a monograph entitled "LTnfluence Solaire et les 
Frogr&s de la M6t6orologie”* Henri M6mery 
advances the theory that sunspots show a tendency 
to increase and decrease at certain definite times of 
the year, and that this tendency is shown whatever 
period of years is considered. He suggests further 
that there is a relationship between the amount of 
sunspot development and numerous terrestrial dis¬ 
turbances, for example, spells of abnormal rainfall and 
temperature, and also between individual groups of 
sunspots and meteorological phenomena. Fifty years 
of solar and meteorological observations made at the 
Obaervatoire de Physique solaire et de M6t6orologie, 
Talenoe, provide a large part of the experimental 
data on which his views are based. 

To most astronomers and meteorologists, the 
theory that sunspot activity shows any permanent 
relationship with the dates on our terrestrial calendar 
will probably appear a highly improbable one, to be 
accepted only in tbefaoe of overwhelming evidence of 



its truth. The evidence in this paper rests upon 
curves showing the average area on the sun's disc 
covered by sunspots on each day of the year for 
periods of 12, 41 and 50 years. There are, however, 
apparent discrepancies between the lengths of the 
periods implied by the statements made alongside 
these curves and those given above the curves. The 
periods are quoted as 12, 40 and 50 years in the 
latter ease and it is possible that 40 should replace 
41 in the algebraic expressions given below. It will 
be seen, however, that the conclusions reached are 
not affected by this uncertainty, nor even by the 
doubt as to whether the 12 year period should not 
have been taken as 13 yecu's. Few would deny that 
the three curves show considerable similarity, but the 
periods covered are 1889-1901, 1880-1920, and 
1880-1929, that is, the 12 years in the first group are 
used also in the groups for 41 and 50 years, and the 
overlap is even greater for the 41 and 50 year means. 

The question arises whether the similarity in the 
curves cannot be explained simply by this overlap. 
Take the case of the curves for 12 and 41 year periods. 
The similarity between these is held to imply a 
positive correlation between the ordinates. The two 
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variables are x lt and (12a?i + 2!te a )/41 where x t and x t 
are the means for the common period of 12 years and 
for the remaining 29 years of the 41 year period, 
respectively. The correlation between x x and 12x 1 /41 
is of course unity, and, unless it is true that the 
shapes of the annual sunspot curves obtained by 
using entirely separate series of years are similar, j 
the correlation between x x and (I2^ 1 + 29a: g )/41 will 
by a well-known statistical formula bear the same 
ratio to unity as does the standard deviation of j 
\2x x l4l to the standard deviation of (12a?! 4 29x g )/41, ' 
This correlation coefficient works out to 4-0*38. | 

The correlation coefficient between the 12 and 41 j 
year mean curves was then determined, using the 
ordinates of the two curves at the beginning and 
middle of each month. The figure found was H-0-38, . 
that is, exactly that which is to be expected solely 
from the overlap. (The exact agreement betwt*en the j 
two coefficients must of couree be accidental. Had 
the experimental figure been even 40 *5 or 40 *6 the 


evidence that the overlap was not the cause of the 
similarity would still have been inadequate, but with 
a coefficient of 4-0*8 or more the author’s claim 
would have been well supported.) A similar analysis 
could be applied to the other pairs of curves, but it 
has been deemed sufficient to show by a single 
random test that a faulty method has been used 
with misleading results. Although no further example 
of overlapping is evident in the comparative curves 
illustrating the other relationships claimed in this 
paper, the method adopted throughout has been to 
give purely statistical evidence for alleged physical 
relationships in such a way that a critical reader 
cannot see, until after considerable mathematical 
analysis of this evidence, whether the latter does in 
fact give any support for the supposed relationships. 

It seems safe to conclude that most astronomers and 
meteorologists will not accept the author's ideas until 
more up-to-date statistical methods are used. 

E. V. N. 


Atmospherics Research in the Southern Hemisphere 


A FEW years ago the Australian Council for 
Scientific and Industrial Research established 
a Radio Research Board to conduct scientific and 
technical research into some of the more fundamental 
.problems associated with radio communication. 
Amongst the items of work which it was planned to 
carry out were the repetition of some of the investi¬ 
gations already in progress in Groat Britain under 
the British Radio Research Board, with the view of 
obtaining a direct comparison of the propagation of 
electric waves in the two hemispheres. As a useful 
aid in this mat tor some of the investigators appointed 
in Australia had the advantage of receiving their 
training in radio research under tho organisation in 
Great Britain. The results of the work already 
carried out in Australia are being published in a 
series of special reports, and the latest of these is 
entitled “Atmospherics in ‘Australia (I)’*.* This 
report contains the results of observations made 
chiefly by means of two cathode ray oscillograph 
direction-finders supplied by the British Radio 
Research Station at Slough, where this type of 
instrument has been developed to a high degree. 

The first series of observations were made on 
board the s.s, Baradine , in December 1929 and 
January 1930, when Messrs. Munro and Huxley were 
on their way to Australia to take up thoir appoint¬ 
ments. After setting up the apparatus on board, 
observations were made on the transmissions from 
a number of European stations to enable a calibration 
curve to be obtained showing the error in apparent 
direction of arrival of the waves caused by the metal 
work of the ship. Regular daily observations on 
atmospherics were commenced one day before 
reaching Port Said and were continued during the 
remainder of the voyage. From the indications on 
the cathode ray oscillograph screen, both the true 
direction of arrival and the strength of each atmo¬ 
spheric was recorded. Those observations, which 
were carried out on a wave-length of 30 km., supplied 
very definite evidence in favour of a thunderstorm 
origin for atmospherics. The directions, as recorded 
on the voyage through the Red Sea and across the 
Indian Ooean, converged an an area in Central 


* GK U. Munro and L. G. H. Hosier : “Atmaephetto la Australia 
(I)". iUdio Heeesrch Board, Bftport xfo, A. Melbourne. 10.^2, 


Africa which is known to be the most active thunder¬ 
storm area in the world. Beyond Colombo, the 
directions of most of the other souroea of atmo¬ 
spherics observed passed through other active 
thunderstorm areas in the East Indies and Northern 
Australia. Round tho south coast of Australia, the 
predominant sources appeared to be within, or near 
to, tho north of the continent. 

On arrival in Au-ttralia, the apparatus used on the 
ship was installed near Melbourne for preliminary 
observations. Towards the end of 1930, a second 
cathode ray direction-finder arrived in Australia and 
was set up on a selected site about three hundred miles 
from the first instrument. The circuit arrangement 
of each instrument was modified to make the oscillo¬ 
graph unidirectional in its indications, and a short¬ 
wave wireless link was provided between tho two 
stations so that simultaneous recording of the direc¬ 
tion and intensity of individual atmospherics could 
be carried out; and such observations were com¬ 
menced in March 1931. The majority of these 
observations were carried out on a wave-length of 
3 km. as it was thus found possible to restrict the 
range from which atmospherics were received to 
about 2,000 miles, whereas on a wave-length of 
30 km. the range was at least 5,000 miles. The origins 
of the atmospherics observed wore located by taking 
simultaneous bearings at the two stations. Sys¬ 
tematic observations taken in this manner on a 
wave-length of 3 km, showed that the range of 
intensities, when oorrected for the distance travelled 
and the attenuation in the path, was quite small, 
being of the order of 4 to 1 ; and also that the 
intensity distribution about the mean was a normal 
probability one. 

A large proportion of the atmospheric sources 
located were within the Australian continent itself. 
The small range of intensities noted above suggests 
a similar origin for all the atmospherics observed, and 
this has been confirmed by the correlation found 
between the indicated sources of the atixKM^berio* 
and those of the thunderstorms located through the 
normal meteorological observation network. The 
authors conclude from their investigations that all 
the atmospherics observed had their origins in 
lightning strokes occurring generally in thunderstorms. 
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or possibly, in a few instances* in dust storms. 
Observations of atmospherics have therefore been 
found to have definite meteorological value as they 
enable barometric depressions to be located and 
traced by observing the atmospherics which are 
generally associated with them. 

Information on the diurnal and seasonal variation 
in the activity of atmospherics covering a period of 
more than a year is also given in the report. It has 
been found that the maximum activity of atmo¬ 
spherics occurs in the afternoon from 3 to 4 p.m. in 
any locality* although this maximum is lass marked 
for sources over sea than for those over land. In 
Australia* atmospherics are very prevalent over the 
tropical areas in summer* but in winter, atmospherics 
arising within the continent are relatively few, those 
observed being associated with barometric depres¬ 
sions. Towards the end of 1931 two automatic 
directional recorders, of tho narrow-sector typo 
developed in Great Britain, were installed, and with 
the aid of these instruments more complete informa¬ 
tion on diurnal and seasonal variations is being 
obtained. 

The report shows that this line of research has been 
satisfactorily established in Australia on a sound 
basis* and the results of the continuation of the 
investigation will be awaited with interest. 


Hemolytic Streptococci* 

r T^HE group of micro-organisms known as the 
Jl haemolytic streptococci is responsible for a 
number of acute inflammations in various regions of 
the body, such as erysipelas, heart disease, and 
puerperal fever, as well as for such diseases as scarlet 
fever and certain types of pneumonia. In addition, 
they are important secondary invaders, attacking 
those whose resistance is already lowered by some 
other infection. They spread in the body both by 
the lymph and the bloodstream and are frequently 
found on mucous surfaces in apparently healthy 
individuals. They are only known as parasitic upon 
the animal body and appear to maintain themselves 
in a human population like the meningococcus or 
pneumococcus, namely, by carriers. 

Sinoe these organisms are responsible for so many 
different diseases* it is of interest to inquire whether 
a particular variety of haemolytic streptococcus is 
associated with each different disease. The late Sir 
Frederick Andrewes devoted seven years to the study 
of this problem and a report of the investigation, 
prepared for publication by his colleague, Mrs. Christie, 
and Dr. Christopher Andrewes* has now been issued. 

The haemolytic powers of Streptococcus pyogenes, 
the typical haemolytic streptococcus* depend upon 
the production of a definite toxin which passes out 
into the medium and disintegrates the limiting 
membrane of the red blood cells; this soluble 
haemolysin will pass through porcelain filters of the 
ooarser type. The living organisms also reduce 
haemoglobin or may convert it to methamoglobin. As 
a method of separating the different types, it was 
soon clear that agglutination tests by themselves 
would prove of little value. It was necessary for an 
accurate antigenic analysis to carry out quantitative 
agglutin -absorption tests. Antisera were prepared 



by injecting an emulsion of the streptococci, killed 
by exposure to dilute formaldehyde in the cold for 
some days, intravenously into rabbits, on alternate 
days for about four weeks. Tho sera obtained had 
high titres. In carrying out a test, graduated doses 
of an emulsion of the organism are added to the s&me 
volume of serum. After standing overnight, the tubes 
are centrifugod and tho clear supernatant fluid 
pipetted off and titrated, that is, its agglutinating 
power for the strain with which the serum was pre¬ 
pared, is tested. The closer in type tho strain used for 
the absorption of agglutinin is to the latter, the less 
agglutinin will there be loft unabsorbed, and vice 
versa. 

The investigation has shown tliat these haemolytic 
streptococci have such inherent powers of adaptation 
to their chemical environment as to make it impossible, 
for the present at any rate, to prepare a permanent 
systematic classification. Tho methods used for 
discrimination between forms of different origin may 
themselves change the characters of the organisms 
under observation. Only exceptionally are two strains 
serologically identical, but very rarely are they 
entirely dissimilar. In the case of scarlet fever, it 
appears that no one serologioal form can bo credited 
as causal agent, though three or four recognisable 
serological types seem to be quite commonly found 
in it. An occasional representative of a scarlet fever 
group was found among tho puerperal, surgical and 
erysipelas strains, but otherwise no distinct types 
stood out from this mixed group. 

The general conclusion is that this group of 
organisms is in a stato of constant flux in which it is 
difficult to find any firm foundation for a permanent 
systematic classification : success is probably un¬ 
attainable by purely serologioal methods of investi¬ 
gation. The dangers of the haemolytic streptococcus 
to human life appear to arise from this instability of 
behaviour : it has a special facility in adapting the 
refinements of its living chemistry to the particular 
host environment in which it finds itself. Progress 
would seem to Jie in a deeper knowledge of the exact 
ohemical events involved in this reaction between 
the host and tho invading organism. 


University and Educational Intelligence 

Cambridge.— At King’s College the following have 
been elected to fellowships: A. Q. D. Watson, 
scholar and Harold Fry student of the College, and 
E. S. Shire, Reginald John Smith student and formerly 
scholar of the College. 

The use of sound films as an aid in the teaching 
of physical science is being tested in the University 
of Chicago with a series of twenty films of which tho 
first two, entitled “Oxidation and Reduction” and 
“The Molecular Theory of Matter”, have been pro¬ 
duced under the supervision of the professors of 
chemistry and physics of the University. Three 
others on “Energy and its Transformation”, “Electro¬ 
statics” and “The Velocity of Light” are in prepara¬ 
tion. Similar series of twenty films each are to be 
produced dealing with biological science, social science 
and the humanities. The technical work is in charge 
of Erpi Picture Consultants and further particulars 
con be obtained (according to an article in the 
January issue of School Life) from the University of 
Chicago Press, 5700 Ellis Avenue, Chicago, Ill. 
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Calendar of Nature Topics 

Varieties of Agricultural Crops 

There is no simpler method of improving output than 
by sowing a good variety of seed instead of an 
inferior one. It is the first stop in raising the standard 
of farming in new or undeveloped areas, and has 
given striking results when soil improvement by 
fertilisers would have heon impracticable. More¬ 
over, a new variety may enable the limitations 
imposed by climate to bo overcome. A rapidly 
maturing strain of wheat oxtends the wheat area 
by making the most of a short growing period, a 
drought-resisting variety brings in areas of low 
rainfall. Choice of seed is usually the most practicable 
method of mitigating the effects of plant disoase 
caused by fungus or insect pests ; this is particularly 
the case with crops of low value per acre which 
will not bear the cost of spraying. Immunity of 
particular varieties to disease is very rare, but when 
it occurs, as for example to tho wart disooee of 
potatoes, it is exploited to the full. More usually 
it is a case of a more or less marked degree of resist¬ 
ance, and then the aim of cross-breeding is to unite 
the disease resistance of one strain with the valuable 
agricultural qualities of another, line problem is 
never a simple one, for very many attributes are 
involved. It is further complicated by the fact that 
resistance to one disease may be associated with 
susceptibility to another. 

Much is being done in Great Britain to improve 
existing varieties and introduce now ones. With 
crops already highly developed, spectacular improve¬ 
ments are unusual; the gain in yield or quality is 
generally small and special Held technique is required 
in order to establish tho extent of tho improvement, 
and the agricultural areas in which the new strain 
may be substituted for the older kinds. Stiff-strawed 
varieties of cereals, high quality wheat and barley, 
beetroots rich in sugar, mangolds of high dry matter 
content, have all been developed in this way. A 
special case of raising varieties to suit a particular 
environment may now be in sight. There is no 
shortage of potential soil fertility in tho form of 
cheap synthetic nitrogen compounds. An out¬ 
come of tliis might be the development, of varieties 
specially suited to unusually rich soil conditions and 
able to effect an economical conversion of mineral 
fertilisers into farm produce. 

Potatoes in the Fens 

Potato planting is now in progress in tho groat 
black plain south of the Wash, probably tho most 
sharply defined agricultural area in England. Even 
the town dweller, as the train carries him through 
Ely, March, or Peterborough, can scarcely fail to 
realise that here is something quite distinct from tho 
Country’ as is usually understood. At this season, 
we see on all sides the black soil laid up in ridges, 
the bright rod farm-carts serving gangs of women 
with seed potatoes for planting, and the horse- 
drawn ridgers covering in three rows of sets at 
onoe. Those who regard farm work as a leisurely 
and ill-organised occupation, should spend a few 
hours on a fenland farm in mid-April. The work 
proceeds with astonishing smoothness and rapidity 
and a very high standard of workmanship is 
attained. 

The black land is capable of growing good crops i 


of potatoes on its own resources, but is considerably 
helped by superphosphate. Indeed, the fenland 
farmer must be the most systematic user of super¬ 
phosphate in Great Britain, for many of them 
recognise no other manure. 

Having got his potatoes in, the fanner’s chief 
anxiety is the extent to which his crop will be reduced 
by ‘blight* which, although controlled by spraying, 
may seriously damage the crop in certain seasons, 
and the price of potatoes in the following winter. 
These two considerations are not unrelated, however, 
for a reduced crop generally means higher prices, 
although not necessarily sufficient to compensate for 
the lower yield. 

In spite of considerable fluctuations in rotums, 
the potato crop has no serious rival in this district. 
Sugar beet affords a useful alternative, and is widely 
grown, and carrots, celery, and mustard occupy 
some potato land. Cereals are extensively grown 
to balance the acreage, and the straw, which is 
particularly luxuriant in this fertile district, finds 
a special use in covering potato clamps during the 
winter. 

Sperm Whales in the North Atlantic 

Sperm whales are now relatively scarce animals, 
and the experience of the modem whaling stations 
which worked from the northern and western islands 
of Scotland, was that few sperms wore captured in 
these waters and that they wore invariably solitary 
bulls, truants from the schools. But in the great 
days of whaling, thero wore recognised about a dozen 
‘whaling grounds’ for sperms in the North Atlantic, 
visited by tho whalers during fairly definite seasons. 
Sperm whaling was not a seasonal trade, as was the 
fishing of the right whale from British sea-ports, 
for the sperm whalers were fitted out for a voyage of 
from two to four years duration and caught whales 
wherever they could be got. Therefore the appearance 
of whalers year after year at a fairly regular succession 
of placos suggests definite movements or migrations 
on the part of the whales. When Charles H. Townsend 
plotted on a world-map the positions and dates of 
captured sperm whaleB recorded in the hundreds of 
log-books fortunately preserved in New Bedford 
Public Library, U.S.A., he found that April marked 
tho opening of sperm -whaling in the North Atlantic. 
With few exceptions, the records above lat. 25° N. 
point to the presence there of sperm whales from 
April to September; in the Sargasso Sea they 
occurred in the summer of the northern hemisphere ; 
between lat. 25° N. and the equator they were taken 
mainly during the October to March season ; and 
along the coast of South America and towards the 
Cape of Good Hope the catches were largely mado 
dining the some season—summer in the southern 
hemisphere. 

Young Barnacles Change their Coats 

In the seas of western Scotland, the latter half of 
March is marked by the appearance in the plankton 
of myriads of the nauplius larva* of barnacles 
( Balanus )—about a month later than the corre¬ 
sponding event in southern England. For a time the 
larv® may be so numerous as to form the predominant 
constituent of the plankton, suggesting that the 
countless barnacles which whiten shore rooks spawn 
profusely and almost simultaneously, to the imme¬ 
diate benefit of the many shore animals which feed 
upon such organisms. In April, and particularly in 
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the latter half of the month, the nauplii moult for 
the last time and assume the new cyprid form, which 
soon attaches itself by head and antennae and glues 
itself by secretion from the cement gland to rocks, 
stones, shells, piles of piers or whatever object may 
be on the spot. Then in this, which Darwin called 
the U pupa stage”, some of the juvenile structures 
are lost and the free-swimming larva is transformed 
into the immobile adult. This is why fishermen haul 
their boats from the sea during the month of May 
and scour and scrub their hulls, for the newly settled 
brood of bamaclos is still easily removable, whereas 
in a week or two more they would form a firm 
encrustation. In the days of sailing ships tho attach¬ 
ment and growth of vast numbers of barnacles, 
sessile and stalked, during a long voyage, materially 
obstructed the way of the ship. 


Societies and Academies 

London 

Geological Society, March 8. D. A. Bryn Davies : 
The Ordovician rocks of the Trofriw district, North 
Wales. The area described extends from Trofriw and 
Dolgarrog in the Conway valley south-westwards to 
Capel Curig. The Glam-afon beds are correlated with 
the beds immediately underlying the Snowdon 
volcanic suite in Snowdonia, and with the beds of tho 
same name underlying the volcanic suite at Dolwyd- 
delan. Tho Crafnant volcanic series is considered to 
represent an incomplete development of the Snow- 
donian suite, tho bedded pyroclastic and probably 
also tho upper rhyolitic series being absent. In the 
neighbourhood of Dolgarrog, the Crafnant series is 
faulted against a thick development of pumieo-tuff 
and spilitic agglomerate overlain by rhyolite-tuff and 
rhyolite. Those are regarded as contemporaneous 
with the Crafnant series, but representing, in part at 
least, the products of a different centre of activity. 
The fauna of the Llanrhychwyn Slates, comparing 
closely with that of the Lower Cadnant Shales of 
Conway, places the underlying volcanic series in the 
Llandeilian, and indicates its correlation with tho 
upper part of the Conway Volcanic series. V. Wilson : 
The Corallian rooks of Yorkshire. (1) The Howardian 
Hills. Three divisions of the Corallian aro recognised 
and their stratigraphical relations are doalt with in 
detail. The important rdle played by tho spicular 
remains of tho lithistid sponge RhaxeUa perforata 
Hinde in the building up of the Lower Calcareous 
Grit i$ recognised for the first time. Calcareous, and 
many varieties of siliceous, spicules are described, 
and their distribution is discussed. Though perfect 
lithological continuity exists between the Lower 
Calcareous Grit and the overlying Osmington Oolite 
series, the absence of any representatives of the 
Hambleton Oolite series and the Middle Calcareous 
Grit containing fossils charaoteristio of these two 
divisions is considered to indicate the existence of a 
non-sequence in this area. In the later stages of the 
Osmington Oolite period reefs became established, 
and numerous facies deposits accumulated from the 
erosion of the reefs. As the Lower Calcareous Grit 
passes gradually into the Oxford Clay below, so the 
Upper Calcareous Grit gradually gives place to the 
overlying Kimeridge Clay in the North Grimston 
district, there being no unconformity such as was 
formerly supposed. 
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Paris 

Academy of Sciences, March 6 (C.I?., 196, 053-732). 
Tho President announcod the death of Magnus de 
Sparre, Correspondant for the Section of Mechanics. 
E. Mathias : Contribution to tho study of fulmin¬ 
ating matter. The phases of its explosion by cooling. 
RknjS: Lagrange : Ponoelet’s theorem and a class 
of oyclidH. Glagoleff : Effective and general 
construction of the Cremona transformation in the 
piano and in spaco, Jacques Winter : An applica¬ 
tion of Schrodinger’s theory of perturbations to a 
problem whoro the dogoncrofiocnee persists up to tho 
nth approximation (Mathiou’s equation). Henri 
Oartan : Groups of psoudo-conformal transforma¬ 
tions. N.Aronszajn: The decompositions of uniform 
functions. Mlle. EstkadIcre : Tho oxidation of 
some hydrocarbons. A study of the oxidation of 
hexane, cyclohexane and cyclohexene under con¬ 
ditions favourable to the production of explosions. 
M. : The suppression of rolling and 

pitching. J. Delsarte : Spherical evolution. Pierre 
Vernotti : The best method of assuring a thermal 
isolation. Th. V. Ionescu and Mme. Ir^ne 
Mihul : Thf 3 absorption of energy in ionised 
gases. L. Dunoyer and P. Paounoff : A state 
of working of photoelectric cells containing gas. 
G. Ribaud : The measurement of the total factor 
of transmission of tho coloured filters used in 
hotorochromo photometry. A. IIautot : The 
structure of tho K line of boron. This line has been 
described as having a width of 3 A. (Soderman) or 
5 A, (Prins). With a spoctrograph of high dispersion 
it has been found to be double, tho two linos being 
1 *25 A. apart. Pierre Bricottt : A magnetic 
apparatus for the determination of thicknesses. The 
continuous and automatic measurement of the thick¬ 
ness of thin sheets or the diameter of fine wires is 
a problem of interest both in the laboratory and the 
works. The method described is applicable if the 
magnetic permeability of the specimen is practically 
equal to that of air: variations of 0-1 micron can 
be detected. K. Bor at yn ski and A. Nowakowski : 
Tho modifications of phosphoric anhydride. The 
crystalline modification has a specific gravity of 
2-284 at 20° C., 2-207 being that of tho amorphous 
modification. Augustin Boutauic and Jean 
Ratklade : Rhythmic precipitation in stretched 
gels. A. Portevin and P. Babtikn : Contribution 
to the study of the physical and mechanical pro¬ 
perties of the magnesium-aluminium-copper alloys, 
rich in magnesium. R. Cazaud : The influence of 
the degree of cold hardening produced by wire draw¬ 
ing on the limit of fatigue of mild stoel. Georges 
Fournier and Marcel Quillqt : The relation 
between the absorption of the (J-rays by organic 
compounds and tho molecular structure of the latter : 
halogen derivatives. Paul Baud : Tho soda factory 
of Nicolas Leblanc. A. Travers and Lu: The 
separation of phosphoric, arsonic and vonadic acids 
■from aluminium. The vanadium is removed by 
heating to 400° C. in a curront of gaseous hydrochloric 
acid. FAlix Trombk : The preparation of metallic 
neodymium froo from iron and silioon. The metal is 
prepared by electrolysis of the chloride, after removal 
of oxychloride by prolonged heating in dry hydro¬ 
chloric acid. The metal is heated in a high vacuum 
at 1200° C. to remove potassium : it contains about 
0-02 per oent of iron, less than 0-05 per cent of 
silicon and only spectrographio traces of calcium. 
R. Truohet ; The oxidation of the true acetylenic 
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hydrocarbons by selenious oxide. The preparation 
of a-acetylene alcohols. The oxidation of the hydro¬ 
carbon GH i .(CH 1 ) 4 C=CH with selenium dioxide gave 
the secondary alcohol CHi^OH^g.CHtOHJ.CsCH. 
The next homologue, octyne, behaved in a similar 
manner on oxidation. L. Royer : The orientation 
of certain crystals by hydrargillite. A peculiarity in 
the orientation of crystals deposited in contact with 
raacled caloito. L. J. Svenoee : The origin of tectites. 
Michel and Laoroix have suggested that tectites are 
formed in the atmosphere from meteoric materials 
composed of silicon and the light metals, fused by 
the heat dovelopod by friction with the air. The 
author suggests an alternative hypothesis according 
to which meteorites of meteoric iron impinging on 
desert sand have developed sufficient heat to melt the 
sand into a silica glass. This accords with the high 
percentage of silica found in tectites (see also Nature, 
131, 117, Jan. 28, 1933). F. Buondel : The average 
amount extracted from copper minerals. A. Marin 
and P. Fallot : The connexion of the dislocations 
of Punta Piscadores with those of the limestone 
chain of the Rif. C. E, Brazier and L. G6naux : 
Some remarks concerning the earthquake of March 2, 
1933. Discussion of the results obtained on the 
seismograms at the Observatory at Parc Saint-Maur, 
Ch. Maurain : Remarks on the preceding communi¬ 
cation * Tho amplitudes of the movements of the 
ground recorded during the earthquake of March 2 
last are probably tho greatest ever observed in the 
Paris region for movements of seismic origin. Henry 
Hubert; The climates of the French tropical 
domain. Zb. Sujkowski : The presenco of Radiolaria 
of the Phroodaria group in the lower Carboniferous of 
Poland. Renj& Vandendrfes and Harold J. Brodie : 
Tho sexual radiations in the Fungi. Mlle. M. L. 
Verrler : The eyes and vision of Cerastes vipera and 
Vipera aspis. Mme. AndrAe Drilhon ; Phosphorus 
and moulting in crustaceans. Mme, Hcjfnagkl and 
Marcel Joly : The action of the X : rays on the 
metamorphosis of insects. Robert Sorel : Tincture 
of iodine and asepsis. The author questions the 
utility of tincture of iodine used as a preliminary 
waah for the skin in surgical operations, especially if 
lengthy. It appears to act as a varnish, and results 
as good can be obtained with a varnish not containing 
an antiseptic. 


Forthcoming Events 
Monday, April 24 

University of Cambridge, at 12—(Rouse Ball Founda¬ 
tion Looture).—Prof. B. L. Van dor Waerdon : “The 
Aims of Modem Algebra”. 

Royal Geographical Society, at 5.30—(Film).— R. J. 
Flaherty : “South Pacific Pictures*’. 

National Institute of Industrial Psychology, at 
6—(at the London School of Economics, Houghton 
Street, W.C.2),—Mra. W, Raphael: “The Selection 
and Training of Office Staff”. 

Royal Society of Arts, at ft—-(Cantor Lectures).— W. 
Augustus Steward; “Goldsmiths’ and Silversmiths* 
Work—Past and Present** (succeeding lectures on 
May 1 and 8). 

Tuesday! April 25 

Eugenics Society, at 5.30—(at the Rooms of the Royal 
Society, Burlington House, Piccadilly, W.l).—Sym¬ 
posium on “Eugenios and Religion*'. Speakers: Capt. 
O. H. L. F. Pitt-Kivere and the Rev. A. H* Gray. 


Gresham Lectures in Astronomy, at 0— (at Gr esh a m 
College, Baainghall Street, E.C.2).—A. R. Hinks ; “The 
Star Map of the Future" (succeeding lectures on April 
20, 27 and 28). 

Institution of Civil Engineers, at 0.—H. G. E. Cherry : 
“The Influence of Earthquakes on Structural Design”. 
F. W. Furkert: “The Effect of Earthquakes on 
Engineering Structures”. J. J. Booth : “The Design 
of an Earthquake-Resisting Structure : The Dominion 
Museum, Wellington, New Zealand". 

Wednesday! April 26 

London School of Economics, at 5.—Prof. A. W. 
Margot: "The Natural Rate of Interest" (succeeding 
lectures on April 27 and May 3 and 4). 

Royal Society of Arts, at 8.—Dr. W. H. Gihson : 
“Future Developments in the Flax and Linen In¬ 
dustries”. 

Thursday, April 27 

London Mathematical Society, at 5—(at Burlington 
House, Piccadilly, W.l).—Prof. B. L. van der Waerden : 
“Hypercomplex Numbers". 

Institution of Electrical Engineers, at 0—(Twenty- 
fourth Kelvin Lecture).—Sir Frank E. Smith : 4 ‘The 
Travel of Wireless Waves*'. 

Friday, April 28 

Association of Economic Biologists, at 11,45—(in 
the Botany Lecture Theatre, Imperial College of Science 
and Technology).—Dr. S. Dickinson : “The Nature of 
Saltation in Fusarium fructiyenum" . At 2.30, Special 
General Meeting. At 2.46, Dr. C. B. Williams : “Obser¬ 
vations on the Desert Locust in East Africa" ; A. M. 
Massee ; “The Strawberry Tarsonemid Mite". 

Society of Chemical Industry (Chemical Engineer¬ 
ing Group), at 0.46—(at the Waldorf Hotel, Aldwyoh, 
London, W.C.2).—Annual General Meeting. The Right 
Hon. Lord Melchetfc : “Modern Economics and Unem¬ 
ployment". 

Royal Institution, at 9.— Dr. .Tames Gray : “The 
Muscular Movements of Fishes**. 


Faraday Society, April 24-25—(at the Royal Institu¬ 
tion, Albemarle Street, London, W.l).—General 
Discussion : “Liquid Crystals and Anisotropic Melts'*. 


Official Publications Received 

Great Britain and Ireland 

Wool Industrie* Research Association. Report of the Council, 
1032-88. Pp. 80. (teed*.) 

Air Ministry : Aeronautical Research Committee : Report* and 
Memoranda. No. 1406 (T. 3187): Improvement of Airscrew-Body 
Performance by Radial Vane*. By F. C. Johansen. Pp, 27+8 plate*. 
1#. Orf. net. No. 1496 (T. 3315): Acceleration of an Aeroplane upon 
entering a Vertical Gu*t. By L. W. Bryant and 1. M. W. Jone*. 
Pp. 16 + 15 plate*. 1*. not. (London; H.M. Stationery Office.) 

Other Countries 

University of California Publication* in American Archeology and 
Ethnology. Vol. 33, No. 2 : Tho Santoro Kuksu Cult. By R. M. 
Loeb. Pp. v +139-231. (Berkeley, Calif.: University of California 
Press.) ] dollar. 

The University of Colorado Studies. Vol, 20, No*. £ and 8, Pp. 
115-263. (Boulder, Colo.) 1 dollar. 

L. 8. Ornstcin : a Survey of hi* Work from 1908 to 1988. Dedi¬ 
cated to 1dm by his Fellow-Workers and Pupil*. Pp. iv +121. (Utrecht.) 

Consell Permanent International pour 1*Exploration de la Mer. 
Rapport* et proo4*-verbaux dee reunions, Vol. 82; Interne Gsxleten- 
Welfen. By 0. Pettersaon. Pp. Bfi+Vlli. (Copenhagtie : Andr. Fred 
Hast ofc fll«.) 1.75 kr. 

Iiotynhs ; showing the Prevalence of Typhoon* In Different Region* 
of the Far East for eaeh Month of the Year 1982. By T. F. C lax ton. 
Pp. 2 + 12 plate*. (Hcmg Kong; Royal Observatory.) 

Council for Scientific and Industrial Research. Pamphlet No. 87 : 
The Sheep Blowfly Problem in Australia. Report No. 1. (N.S.W. 
Department of Agriculture: Science Bulletin No. 40.) Pp. 130+8 
plates. (Melbourne: H. J. Green.) 

Colony of Mauritius. Annual Report of the Royal Alfred Obser¬ 
vatory for the Year 1981. Pp. 4. aUsoeUaneous Pubttoatiou* of the 
Royal Alfred Observatory. No. is: The Cyclone Season 1930-81 at 
Mauritius. By M, Hetscnenroder. pp. 6+22 plates. (Mauritius.) , 
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Biotechnology 

I N an address to the University of New Zealand, 
referred to briefly in Nature of April 15, 
p. 538, the Chancellor, Dr. *T. Macmillan Brown, 
emphasised the need for building university 
education on broader foundations than the narrow 
specialisation which seems to prevail. Every 
degree, however specialised or technical, should 
have as its first stage the broadeHt culture possible. 
In this Dr. Macmillan Brown was only echoing a 
point of view stressed at greater length by Dr. 
Flexner in his well-known work “Universities : 
English, American and German”, as well as by 
Prof. Findlay and others in recent addresses. The 
absence of anything like a true imiversita# 
literarum has long been lamented by close 
observers of our university life who have seen the 
dangers of the rapid development and inevitable 
specialisation, which result in young men of all 
countries being so immersed in their own special 
branches of science that they have scarcely the 
time or energy to devote to the study of more 
comprehensive problems. 

The peril is indeed increasing, and the tendency 
to over-socialisation, to exclusive preoccupation 
with one small field of science, is definitely greater 
than a couple of decades ago. Even industry is 
suffering from the absence of perspective hi fhe 
recruits which it now draws from the universities, 
and this the more in that, as the general cultural 
level falls, the demand for a sense of values and of 
perspective increases, industrial advance like 
scientific development originating more and more 
in the borderline sciences which are common 
ground to two or more of the great divisions of 
knowledge. Science is, after all, only one of the 
many civilised activities of mankind and inevitably 
suffers from any prolonged isolation from those 
other activities. The specialists’ knowledge must 
therefore be supplemented by comprehensive 
surveys of the problems before science. 

The value of such contributions, not merely to 
the understanding of the present position of 
science but also to the interpretation of the many 
difficult social, economic, and political problems 
with which our civilisation is confronted, is scarcely 
to be computed by those who have received no 
training in science. The need to-day is for 
those who can truly interpret the values of human 
life, and recent literature testifies not merely to 
the capacity of the man of scienoe to assess such 
values, but also to the indisputable fact that when 
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he is freed by a broad culture and outlook from 
the restraints of a narrow specialisation, he forms 
such judgments of value like all other men, and 
that indeed to become an investigator demands 
a certain sense for judgments of value. Moreover, 
even in specialisation at its worst, the man of 
science has learnt to discard the dogmatism with 
which he so justly reproached the theologian of a 
former generation, but with which he was fre¬ 
quently strongly tainted himself. 

The change which has come over science in this 
respect can scarcely be attributed to the tendency 
of scientific laws, even in modem chemistry and 
physics, to assume the character of average or 
statistical laws, or even to the convergence of 
scientific investigation. It may be due in part to 
the realisation that the classification of the 
sciences is largely arbitrary and inadequate—that 
differences existing between physics and history 
or biology, for example, are mainly in the com¬ 
plexity of the material and not in the method. 
Human actions in history are so overwhelmingly 
complicated that general laws are much more 
difficult to discover, and consequently to apply, 
than are physico-chemical laws. It may be due, 
further, to the recognition that it is fundamentally 
wrong to believe that we now hold in our hands 
the absolute and final truth in any category value. 
As Einstein has said, every scientific theory can 
be, and needs to be, merged in a higher and more 
comprehensive theory from which it finally 
receives its limits. 

On the other hand, if the limitations of science 
are now more clearly perceived, it is also true that 
the tacit assumption behind the whole of scientific 
knowledge—that knowledge is possible concerning 
an objeotiVe set of facte, in other words, that 
there is such a thing as truth—has become more 
and more unassailable. We are indeed leading up 
to a final condition of physics in which all past 
discoveries are comprehended in’ a single unitary 
logical structure which is independent of the 
various possible methods of approach. 

An outstanding feature of the present position 
is that we are now able to state very exactly 
where lie the problems still to be solved, and the 
chances of a really fundamental new discovery by 
random experiment or purely speculative theorising 
are well-nigh negligible. All really great theoretical 
and experimental discoveries of the last decade 
have been made by trained specialists, and in the 
main by men who had long reached the highest 
eminenoe in science. This position does not indeed 
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entitle us to believe that investigation in this 
field is likely to become stagnant. It may, on 
the contrary, begin deductively in greater earnest. 
It does, however, provide some real explanation 
of the strong plea for the concentration of effort 
on the human sciences, where the greater com¬ 
plexities have delayed advance to a comparable 
extent and where the true laws have largely to 
be discovered. 

To grant this is not to concede that the sole 
object of science is to understand the present 
Btate of affairs ; its goal is rather the whole course 
of events in the past, present and future. What 
is clear to even the most casual observer is that 
man’s development has been unbalanced. His 
knowledge of physical lawB and his control over 
physical forces is out of all proportion to his 
knowledge of biology or of the sciences concerned 
with man, still more with the growth of ethics 
and morality. For example, it is well known that 
there are inherited differences in cultural endow¬ 
ment among the members of a people, and these 
endowments are on an average proportional to the 
social level of the various layers. It is equally 
well known that in all modern civilised nations 
the relative increase in population is inversely 
proportional to the social level. The corollary that 
the civilised European nations are allowing their 
leading cultural elements to die out is, how¬ 
ever, not generally faced. Few grasp the extent 
to which our modem social, hygienic and educa¬ 
tional measures promote the well-being of the 
individual at the cost of humanity. The future 
of the world lies with the raoe that is the first to 
apprehend the true causes of cultural decay and 
to resolve to eliminate these causes. 

At this point we touch an ideal characteristic 
of our modern Western civilisation—the technical 
ideal of fitness for a purpose for its own sake. This 
ideal, as distinct from mere utility, is behind 
much of the opinion urging the rationalisation of 
industry, the movement for scientific management, 
for scientific administration. It is in the direct 
succession of the ideal of pure science, the dis¬ 
covery of truth for truth's sake—a late conception 
in the development of humanity. In the technical 
ideal the fact that elimination of waste of material, 
or effort, for example, in bridge building, involves 
a saving in cost is purely secondary if not irrelevant. 
Construction to fulfil the technical ideal must 
achieve the best possible result with the least . 
possible means, To state* therefore* that technology 
demands the fulfilment of a purpose by the .most 
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suitable means and that quite oommonly it con¬ 
sists in the choice of the correct means to achieve 
that given end, is to realise the immense Significance 
of technology for every side of our social life to-day 
and the value of liberating it from a mere pecuniary 
conception of the principle of economy. 

It is incontestable that, oven in this narrow 
sense, technical progress has been of immense 
economic advantage to the world and has raised 
the average standard of living very considerably. 
Moreover, the regrettable results of industrialisa¬ 
tion and the mechanisation of industry are less 
the direct responsibility of technology than of 
economic developments connected with particular 
technical achievements. None the less, profound 
problems are raised at this stage. It is possible 
that wise statesmanship may yet avert the worst 
consequences of such economic developments by 
foresight and appropriate action. In particular, 
there is the problem of leisure and how far it can 
be utilised to balance the mechanising influence 
of work and those other influences which perpetuate 
or increase the ratio of undesirable work. 

The whole effect of technology upon our spiritual 
and mental life has yet to be examined. Once 
we accept the facts that the advance of science, 
both pure and applied, and the command of man 
over Nature cannot be resisted, we are compelled 
to face the problem how such developments can 
be made to conform to the elementary spiritual 
needs of mankind, which themselves cannot be 
abolished by simple decree. 


Aeroplane and Camera in Anthropological 
Fieldwork 

Athiopen des Western : For&chungsreisen in Portu - 
giesisch-Quinea. Von Hugo Adolf Bematzik. 
Mit einem Beitrag von Bernhard Struck. Band 
1, Pp. xii 4- 303 + 12 plates. Band 2. 152 

plates. (Wien : L. W. Seidel und Sohn, 1933.) 
135 gold marks. 

O state that “Athiopen des Westens” is a 
sumptuous production is not to exaggerate 
the lavish feast which this beautifully produced,, 
work unfolds to the eye. To write that the 531 
plates —400 of which form the sole contents of 
vol. 2—comprise the pike de resistance, is not 
to belittle the narrative matter which constitutes 
the greater part of the text of vol. 1. 

Dr. Bematzik has Summoned the camera and 
llto aetuplaiie to be his interpreters in his successful 


attempt to portray the life of the inhabitants of 
little-known Portuguese Guinea. The result is, 
very literally, a vivid series of pictures of the 
peoples among whom he travelled. Prof. S truck's 
contribution supplies—what may have been 
deemed the necessary—more strictly scientific 
touch. It deserves special notice which it will 
presently receive. 

This must surely be the first occasion—if we 
omit Lady Bailey's survey flights in North Africa, 
and tho solo flight over the Gold Coast of a pro¬ 
fessional anthropologist in 1929—upon which the 
aeroplane has been called in to assist the anthropo¬ 
logical field-worker. Perhaps only those who know 
the ever present and dread possibilities of forced 
landings when flying over tropical forests, can 
fully appreciate the Bkill and courage of the air¬ 
woman, Fraulein Elli Beinhom, which made 
possible the many bird’s-eye views of native 
houses and homesteads. Dr. Bematzik’s methods 
were, throughout, simple and straightforward. 
Handicapped by a lack of knowledge of the local 
vernaculars, he was compelled to rely more on 
what he could himself observe than on what he 
heard or was told. He has taken each of some 
dozen tribes in turn, and under such headings as 
religion, birth, marriage, funeral rites, dances, law, 
love-making, etc., has described what any trained 
and careful observer would be likely to see with his 
own eyes. He has then recorded these sights and 
scenes with the aid of an artistic wife and of a 
fine camera. The rites and customs which he 
describes exhibit many of the features which we : 
are now beginning to find common to most West 
African primitive societies, the more we come to 
know about such communities. Ideas on land 
tenure ; law ; standards of morality, where the 
desire for children far outweighs any narrow 
jealous feeling of sexual prerogative on the part 
of a childless spouse; the absence of chiefs—in 
the narrower territorial sense—all these and many 
other customs described are found among other 
west coast peoples. 

One statement, however, made by Dr. Bernatzik 
seems so extraordinary as to merit some doubt as 
to whether he has not either been misinformed or 
misled. He writes, speaking of the Balante, that 
they do not believe in a life after death ; that 
they do not follow the cult of ancestor worship, 
that they do not fear the dead. All this, too, in 
West Africa, where the cult of ancestors is the 
keystone of all religious beliefs. It seems well- 
nigh impossible. 
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The reviewer was struck with the old priest’s 
description of a great tree whidh had witlistood a 
forest fire for twenty days, standing up when all 
around it had been destroyed, “a mighty glowing 
column”, thus justifying and augmenting its pre¬ 
vious claim to divinity. The story recalled vividly 
# similar spectacle which the writer once saw in 
West Africa. Wandering in the forest one misty 
morning, he saw through the harmattan haze an 
immense column of incandescent radiance, tower¬ 
ing some 260 feet into the sky. The sight was so 
wonderful and uncanny as at first to inspire a 
feeling akin to awe. This strange phenomenon 
proved, however, on closer inspection to be only 
a gigantic tree, which from base to summit was 
a white-hot mass of glowing charcoal. It emitted 
neither smoke nor sparks but shimmered with a 
white heat. After witnessing such a sight, it is not 
difficult to understand how a blackened tree stump 
may have become a pagan god. 

Reference has already been made to Prof. B. 
Struck’s contribution to this work. His chapter 
on physical measurements may be said to supply 
the more strictly scientific background for Dr. 
Bematzik s more simple narrative and wonderful 
pictorial setting. The social anthropologist has 
bore asked the physical anthropological expert to 
come to his aid in order to do full justice to this 
important part of the work under review. Dr, 
L. H. Dudley Buxton writes as follows : 

“Prof. Struck’s contribution to the physical 
anthropology of this region, which is little known, 
is a very important one. The author gives a 
careful reference to the methods used—a precision 
unfortunately only too rare. He always prints the 
numbers of the definitions given in Martin’s 
‘Lehrbuch’;* in particular, he directs attention 
to the question of the position of the nasion, in 
which case Martin’s method is adopted, it would 
appear, with some reluotanoe. On this very 
important point, for the nasal index is extremely 
significant in many parts of the west coast, the 
author seems satisfied on internal evidence, 
namely, the comparison between the various 
groups, that he was working consistently with 
others in the field. To the critic who is constantly 
faced with the doubt as to whether the work of 
different observers is comparable, Prof. Struok’s 
paper is for all these reasons extremely welcome. 

“There are, however, some points to which 
criticism may be fairly directed. No one knows 
better than the field-worker how very difficult it 
is to get adequate numbers of subjects, and in 
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most cases the author’s groups are sufficiently 
large for satisfactory comparison. On the other 
hand, it would be a hazardous undertaking to 
base any conclusions on the comparison of groups 
which contain only a few individuals ; it would 
perhaps have been safer with our present know¬ 
ledge, either simply to publish the means of the 
smaller groups without drawing any deductions, 
or, where it is possible, to use the method followed 
in the cose of the Balante and Pepel and to pool 
the subgroups, where there is reason to believe 
that such a pooling is justifiable. Next, it would 
seem inadequate merely to publish means ; the 
constants of variation and probable errors should 
certainly be added, especially where comparisons 
between individual measurements are made. The 
authors method is to consider each measure¬ 
ment individually, and to compare the various 
tribes. 

“Much as one might have wished for a general 
summary, obviously the material was inadequate 
for this and the restraint of which this absence is 
evidence is not the least commendable part of a 
paper which should be of very great value to all 
students of the physical types of West Africa.” 

R.S. R. 

The Trinkler Expedition to Central Asia 

Geographische Forschungen im tvestlichen Zentral- 
asien und Karakorum-Himalaya . Von Dr. Emil 
Trinkler. (Wissenschaftliche Ergebnisse der Dr. 
Trinkler’achen Zentralasien -Ex pedition, bear- 
beitet von Dr. E. Trinkler und Dr. H. de 
Terra, Band 1.) Pp. Viii +134 + 16 plates. 
(Berlin : Dietrich Reimer (Ernst Vohaen) A.-G., 
1932.) 32 gold marks. 

Geologuche F'orschungen im toestlichen K’unlun 
und Karakorum-Himalaya. Von Dr. Hellmut de 
Terra, Mit Beitr&gen von G. Fischer, W. 
Gothan, P. Vinassa de Regny, 0, H. Schinde- 
wolf, J. Schuster, K. Staeaohe. (Wissenschaft- 
liohe Ergebnisse der Dr. Trinkler’schen Zentral- 
asien-Expedition, Band 2.) Pp. x 4190+22 
plates. (Berlin: Dietrich Reimer (Ernst 
Vohsen) A.-G., 1932.) 44 gold marks. 

HE name of Dr. Emil Trinkler must be 
added to the growing list of those who, 
having risked health and life itself in the oaixse 
of science in distant lands, have fallen victims to i 
the perils of modem civilisation. T. Alexander 
Bams, after years of exploration in Central Afrioa, 
was killed in, a motor accident to Chicago; Dr. ; 
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Trinkler, after such narrow escapes from disaster 
in the uninhabited Kunlun as when all but one of 
his yaks perished, also died as the result of a motor 
accident—in Bremerhavon in April 1931. He was 
but a young man of thirty-five years when he died 
but he has left behind a record of solid work which 
will remain as an important contribution to the 
elucidation of the structural and morphological 
history of the Karakoram, Kunlun and Takla- 
makan regions. 

Dr. Trinkler first became prominent as having 
made a lengthy tour through Afghanistan in 1923. 
He showed himself a man of resource in travel 
and of sound ability in the marshalling of facts 
and sifting of evidence collected by his predecessors. 
As a result his “Afghanistan, eine landeskund- 
liche Studio” (J. Perthes, Gotha, 1928) is a standard 
work on the country. His second and more 
ambitious journey, undertaken in 1927-28, was 
preceded by a careful study of the work of previous 
explorers in the Eastern Karakoram, and so he 
was able to select a region that had been com¬ 
paratively neglected. From Leh in Kashmir he 
followed an eastern route across the western end 
of the Tibetan plateau to the Kara-Kash River ; 
over the Kunlun to the Taklamakan depression. 
After considerable journeys there he returned to 
Leh by the better-known route of the Karakoram 
Pass. By choosing this circular route the geo¬ 
logical results include a complete double traverse 
of the Karakoram and Kunlun chains, whilst the 
leader was able to make a special study of one of 
the problems he regarded as of special interest— 
the history of glaciation in this region. 

Dr. Trinkler wrote a popular account of 
his journey, “Im Land der Stiirae” (F. A. 
Brockhaus, Leipzig, 1930) and a number of 
technical papers. The latter include two in 
English—his con elusions relative to the Ice Age 
(Geojf. J., 75, 225-232; 1930) and a general 
account of his journey (Ibid., 75, 505-517 ; 1930), 
His detailed account of the geographical observa¬ 
tions was almost ready for press at the time of 
his death and. so has appeared posthumously, 
edited by Frau Ilse Trinkler and G. Kohler. For 
this thanks are also due to Dr. H. de Terra, the 
geologist of the party, who was a fellow student 
of Trinkler's at Munich and is now research 
associate in geology at Yale. Simultaneously, 
Dr. de Terra has published his geological observa¬ 
tions ; the archaeological results of the expedition, 
which are being worked out in the Bremen 
Museum, have still to appear. 


(1) The geographical volume is divided into two 
parts. The first deals with the mountain belt 
between the Upper Indus valley at Leh and the 
Tarim Basin ; the second with the western part 
of the Tarim Basin itself. In the first part the 
features observed on each stage of the journey are’ 
described in sequence with the help of sketches 
and photographs. A number of the latter are by 
W. Bosshard, a Swiss, who formed the third 
European member of the expedition. Special 
attention is given to morphology and a contrast 
drawn between the accidented topography of the 
Tertiary ranges and the round outlines of the 
hills which rise from the surface of the Tibetan 
plateau. 

It is a legitimate presumption that when the 
great Ice Age covered the whole of Northern 
Europe and the northern parts of Northern 
America with ice sheets, Central Asia should also 
have been the seat of a huge ice-sheet. A review 
of the evidence leaves no doubt that the glaciers 
of the Kunlun, Karakoram and Himalayas 
were formerly mu oh more extensive. Dainelli, 
who accompanied the Italian expedition led 
by De Filippi in 1913-14, found evidence in 
the Karakoram for four great glacial periods corre¬ 
sponding with the Mindel, Riss, Wiirm and 
Post-Wiirm stages in the Alps. Although the 
moraines of the first two glaciations are poorly 
preserved, Trinkler does not appear to doubt this 
interpretation. He considers that during the later 
glacial periods the snow line was 2,000-3,000 ft. 
lower than at present and that glaciers descended 
in the Kunlun to 8,000 ft. or 9,000 ft. above sea- 
level. It may even be that Dainelli is right in 
believing that the big Indus glacier ended with its 
snout in the lake which formerly occupied the 
Attock plateau of the Punjab at less than 
2,000 ft . 

Whether the great Tibetan plateau, the roof of 
the world, was covered by a huge ice-sheet is, 
however, another matter. The temperature was, 
of course, low enough, but did not the southern 
ranges—the Himalayas—intercept the moisture¬ 
laden winds just as they do to-day and prevent 
Sufficient precipitation ? Trinkler admits that 
striated boulders and polished rocks are extremely 
rare, but points out that disintegration of exposed 
rocks is very rapid owing to the strong insolation. 
•Further, typical V-shaped valleys are absent on 
the plateau. Trinkler therefore comes to the same 
conclusion as Prinz did in the Pamirs, that the 
broad valley-plains of the Tibetan plateau were 
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more or less filled with stagnant Tafeleis (Highland 
ice) which left little trace on melting. Only on 
the margins where movement was possible did it 
carry out the work of erosion characteristically 
associated with ice-sheets. In connexion with 
precipitation on the plateau, it is interesting to 
note that Trinkler asserts positively that the 
Indian monsoon penetrates far into the interior, 
though winter snowfall is also brought by depres¬ 
sions from the west. 

(2) Dr. de Terra has secured the collaboration of 
a number of experts in preparing his volume on the 
geological results of tho expedition. He gives a 
brief introductory outline enumerating the oro¬ 
graphic units and then proceeds to a detailed account 
of his observations. Especially valuable are the 
numerous sketches and simplified block diagrams 
illustrating the relationships between structure 
and topography. A coloured map on the scale of 
1 : 1,000,000 is included and on p. 112 the author 
attempts two generalised sections from Leh to the 
Kunlun. Three distinct belts stand out clearly : 
(1) the highly folded Himalayan-Mustagh or 
Karakoram belt in which gneisses, schists, meta¬ 
morphosed older Pala&ozoics and intrusive granites 
predominate ; (2) the highly folded Kunlun belt 
where again gneisses and granites play a very large 
part; and (3) the intervening belt of plateaux in 
which gently folded Triassic limestones predominate 
but where younger Palaeozoic (Carboniferous- 
Permian) as well as Cretaceous rocks are also 
present. The last belt formed part of the Tethsy 
until late Cretaceous times. 

There is, of course, an important distinction 
l>etween the Himalayan fold-belt in which Tertiary 
rooks are involved and the Kunlun fold-belt, 
folded and uplifted in Permian times. The old 
Kunlun system, Dr. de Terra discovered, is 
separated from the geologically younger folded 
regions of the Tibetan plateau by a belt of faulting 
which is marked by a broad plain-like valley 
running along the southern foot of the main 
Kunlun range. In general, both in the Kunlun and 
Karakoram, tectonic and orographic strikes 
correspond. 

The latter part of de Terra’s volume is occupied 
by a description of hand specimens and fossils. 
Both Dr. Trinkler and Dr. de Terra have much 
of interest to odd to what is already known of 
the Taklamakan, but their contribution to the 
knowledge of tho mountain wall whioh separates 
India from Chinese Turkestan is of outstanding 
importance. L. Ditoley Stamp. 


Hydro- and Aerodynamics 
Handbuch der Experimentalpkysik . Herausgegeben 
von W. Wien und F. Harms. Unter Mitarbeit 
von H. Lenz. Band 4 : Hydro - und Aero - 
dynamik. Teil 4: Rohm, Offene Oerinne * 
Zdhigkeit. Herausgegeben von Ludwig Schiller. 
Bearbeitet von L, Schiller, F. Eisner, S. Erk. 
Pp. viii-f719. (Leipzig : Akademische Verlags- 
gesellBchaft m.b.H., 1932.) 67 gold marks. 

HIS fourth and concluding volume of the 
part of the “Handbuch der Experimental- 
physik” devoted to the subject of hydro- and 
aerodynamics fully maintains the high standard 
set by the three preceding volumes. It comprises 
three long articles dealing respectively with the 
flow in pipes, the flow in open channels and the 
measurement of viscosity, and it also contains a 
useful general index to the whole four volumes. 

The first article, by Prof. L. Schiller, is noteworthy 
for its critioal discussion of the subject and for 
its clear exposition of both the theoretical and 
experimental investigation of the flow in pipes. 
The work of Schiller himself and that conducted 
under his direction at Leipzig have contributed 
greatly to our knowledge of this subject and in 
particular to a proper understanding of the 
influence of different entry conditions and their 
effect on the pressure loss along a pipe. After 
a clear exposition of the principles of dynamical 
similarity and of the precautions necessary in the 
measurement of velocity and pressure, SchilleT 
discusses in turn the laminar and turbulent flow 
in circular pipes and transition from one type to 
the other. An excellent and valuable summary 
of the best experimental results is supplemented 
by a discussion of the latest theoretical develop¬ 
ments, in which turbulent flow is analysed on the 
basis of Prandtl’s conception of a Mischungsweg . 
The article ooncludes with relatively brief dis¬ 
cussions of the flow in non-circular, divergent, 
curved and rough pipes. 

The flow in open channels is discussed by Dr. F. 
Eisner in the second article. This subject is far 
more complex than the flow in pipes owing to the 
presence of the free surface, the conditions for full 
dynamical similarity are more complex and indeed 
prevent any exact model experiments, and the 
problems tend to assume a practical engineering 
rather than a scientific aspect. After a rather 
tedious discussion of the conditions of dynamical^ 
similarity, Eisner gives a valuable aooount of the 
experimental technique and apparatus with special 
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attention to the determination of the form of the 
free surface. This is supplemented in a later 
section by descriptions of the ingenious devices 
used for creating tides and waves. The major part 
of Eisner’s article is, however, devoted to a 
detailed description of experimental results cover¬ 
ing a wide range of subjects, and particular 
mention may be made of his excellent account of 
wave motion. 

The third article, by Dr. S. Erk, deals with the 
measurement of viscosity. Numerous types of 
viscometer, suitable for different fluids and different 
experimental conditions, are fully described, and 
the experimental results for a large variety of 
gases and liquids are then tabulated and dis¬ 
cussed in the light of existing theories. The 
article concludes with a brief account of the 
methods of measuring the viscosity of solid bodies. 
The treatment of the subject is throughout clear 
and comprehensive, but there are unfortunately 
several incorrect references to tables and figures. 


A Treatise on Coordinate Geometry 

Elements of Coordinate Geometry . By J. M. Child. 
Pp. xiii-b468. (London; Macmillan and Co., 
Ltd., 1933.) 12a. 6 d. net. 

HE outstanding feature of this substantial 
treatise on coordinate geometry of two 
dimensions is the full and elaborate account which 
it gives of the theory of the subject. In conse¬ 
quence, the volume should prove a useful manual 
for students preparing for scholarship and honours 
degree examinations. 


The first chapter contains a discussion of the 
representation of real numbers by points on a 
directed line; and this, naturally, raises the 
problem of the irrational number, which Mr. Child 
defines by means of sequences of rational numbers. 
Curiously enough, he does not point out that tho 
number so defined may be rational. It must be 
confessed that his phraseology in dealing with 
limits is somewhat loose. 

Before introducing the equation of the straight 
line, Mr. Child devotes a chapter to the plotting 
of statistics. He defines the positive direction 
of the straight line as that in which x increases. 
It is doubtful if anything is gained in coordinate 
geometry by giving direction to the straight line. 
Tho direction makes no difference to the gradient 
formula, on which the theory of the straight line 
can most simply be based. 

Useful features of the book are the very full 
discussions of the general equation of the second 
degree and the sections on polar coordinates. The 
treatment of tangents, based on the theory of 
monotonic sequences, is interesting, though it 
scarcely seems neoessary to bring in the idea of 
‘time*. 

Later chapters deal with conics, cross-ratios, 
the “line at infinity” and homogeneous coordinates. 
The book is intended to stress the advantage of 
coordinate geometry as “a powerful analytical 
weapon of attack” and consequently the pure 
geometry of conics is only dealt with incidentally. 
Here and there interesting historical notes are 
given, and there are plentiful collections of 
examples, of varied difficulty, with answers 
supplied. T. M. M. 



Short Reviews 


The Life Histories of New Zealand Birds. By 
Edgar F. Stead. Pp. xvi+162 4 93 plates. 
(London: The Search Publishing Co., Ltd., 
1932.) 30#. net. 

In this book we have Mr. Edgar F. Stead doing 
for New Zealand , birds what Mr. Arthur C. Bent 
is doing for American birds. Each is an expert 
and the result is a great gain to knowledge. 

In New Zealand we find the evil of man’s intro¬ 
duction of the stoats and weasels. The birds, 
which never before had this enemy, now find life 
mode hard for them. Amongst the waders we 
find a detailed account of the double-banded 
dotterel, so common in New Zealand and Australia, 
but breeding only in the former country. Its 
migration, north to Norfolk and Lord Howe 
Islands then to the east coast of Australia and so 


on to south-west Australia, is one of tho extra¬ 
ordinary movements amongst birds. 

We find now that the black fan-tail is only a 
variant of the pied one ; mated birds produoe 
the pure black bird and in the same nest, pied 
birds, as many workers have contended. 

Under the shags we find the old superstition 
that these birds are the fisherman’s enemy and 
destroy fish that he should catch. New Zealand 
hastaany shags, most of them very common indeed, 
yet more fish are caught each year than in the 
previous one. The skua, with its bad reputation, 
here as elsewhere, is given an autobiography in 
spite of its depredations on the delightful mottled 
petrel. 

The splendid plates add greatly to the charm of 
the book, and the author’s pleasant style of writing 
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will attract the reader, who will be interested and 
instructed while reading the book. It will be a 
hseful and necessary companion to Oliver’s book 
“New Zealand Birds” which we reviewed last year. 
At the end of the book is a description of the eggs 
of the eighteen species of which the life histories 
have been described. 

Handbwch der Vererbungswissenschaft. Herausge- 
geben von E. Baur und M. Hartmann. Lief. 15 
(Bd. 3, L) : Entstehung der KuUurpflanzen . 
Vcn E. Schiemann. Pp. ix 4 377. (Berlin : 
Gebrfider Bomtraeger, 1932.) 50 gold marks. 

This textbook endeavours to present a compre¬ 
hensive review of the origin of cultivated plants, 
considered from the historical and biological points 
of view. The preliminary general discussion deals 
with our historical knowledge of the various orops, 
after which comparative morphology, geographical 
distribution and genetics are considered in their 
relation to crop plants. The range of the inquiry 
is wide, embracing in addition morphology, physio¬ 
logy and problems of variability. Where a crop 
plant occurs in both wild and cultivated forms, it 
is pointed out that its origin is usually to be sought 
where the wild type occurs. 

Individual crops receive separate treatment, 
most of the common agricultural plants such as 
cereals, potatoes, Leguminosae, etc., and a few of 
the more important horticultural crops as tomatoes, 
fruit, grapes, etc,, being discussed in detail. A full 
bibliography of some twelve hundred titles, 
and tables giving a general summary of the 
main results, round up a most useful work of 
reference. 

The Gestalt Theory and the Problem of Configura¬ 
tion. By Bruno Petermann. Translated by 
Meyer Fortes. (International Library of Psycho¬ 
logy, Philosophy and Scientific Method.) Pp. 
xi+344. (London : Kegan Paul and Co., Ltd., 
1932.) 1 5s. net. 

Among the psychological theories, the doctrine of 
Gestalt or ‘configurationism’ has won general atten¬ 
tion only recently, though it grew contemporaneously 
with behaviourism. Its importance, however, is 
none the less very great in so far as it furnishes an 
alternative approach to the psycho-physiological 
problem of human and animal behaviour. The 
general conception of ‘configurationism’ is to stress 
organised wholes as they occur in experience and 
in performance rather than their elements, as does 
the older psychology. This method makes possible 
an alternative treatment of behaviour, of per¬ 
ception and even of learning, though the results 
obtained in this respeot are not yet final. The 
particular value of the book under review is that 
it not only explains the aims, method and results 
of the Gestalt theory, but that it also makes a 
searching criticism of this doctrine, indicating at 
the same time the conditions for its future progress. 


Organic Syntheses: an Annual Publication of 
Satisfactory Methods for the Preparation of 
Organic Chemicals . Frank C, Whitmore, Editor- 
in-Chief. Vol. 12. Pp. vii+96. (New York : 
John Wiley and Sons, Inc.; London : Chapman 
and Hall, Ltd., 1932.) 10 s, 6d. net. 

Thk latest volume of this series contains details of 
the preparation of thirty useful substanoes. Among 
them are p-chlorobenzaldehyde, p-tolualdehyde, 
desyl chloride, succinic anhydride, mercury di- 
p-naphthyl, and diethyl zinc. The preparation of 
2,4-ciinitrobenzaldehyde. (a reagent of value for 
characterising amines and substances with a 
reactive methylene group) is a particularly interest¬ 
ing procoss, depending upon the reaction between 
p-nitrosodimethylaniline and 2,4-dinitrotoluene, 
whereby the methyl group of the latter substance 
is eventually transformed into an aldehyde group, 
leaving p-aminodimethylaniline as a by-product. 

This issue is the third volume not embraced in 
the recent collective work, and it is therefore 
useful that the index to vol. 12 has been extended 
to cover the contents of vols. 10 and 11 also. 

J. R. 

L'Annie psychologiqm. Publi6e par Prof. Henri 
Pi&ron. Ann6e 32 (1931). Vol. 1. Pp. xx 4-480. 
Vol. 2. Pp. 481-949. (Paris: F61ix Alcan, 
1932.) 120 francs. 

As usual, this yearly publication contains some 
very important original essays and a mass of 
reviews (1,670 in number) of the current literature 
of psychology. It will suffice to mention some of 
the subjects treated : chromatic sensation (Pi4ron), 
mental work without movements (Foucault), 
nervous rhythms and relaxation oscillations (Fes- 
sard), complexity of consecutive visual impressions 
(Durey), appreciation of time in the white mouse 
(Ruch). At the end of this work there is an 
appeal by Prof. Spearman, to the effect that 
psychologists should agree once for all about the 
conditions and interpretations of certain experi¬ 
ments, on the lines followed by physicists. 

A French-English Vocabulary in Geology and 
Physical Geography * By G. M. Davies. Pp. 
ix + 140. (London : Thomas Murby and Co. ; 
New York: D. Van Noatrand Co., 1932.) 
6s. net. 

This vocabulary contains between four and five 
thousand words. Most of them are either technical 
terms or words in common use which have special 
technical or colloquial meanings. The inclusion of 
the English equivalents of a number of unfamiliar 
place names adds to the usefulness of the vocabu¬ 
lary. An appendix contains a comparative table 
of English and Continental atratigraphioal terms. 
The lack of such a glossary as tibia, devoted, 
especially to geology and its allied sciences, has 
long been apparent. It should prove invaluable ; 
to many English readers of French works oft 
geology and geography. 
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Agriculture and Milk Supply* 


By Prof, Henry ] 

“Nought shall make us rue 
If England to itself do rest but true.” 

E take our time in minding the Bastard’s 
advice—concerning ourselves more with 
Far Eastern questions than with our own, even 
with such minor, polar moments as hard hitting 
above the cricket belt and dog totes. In faot, 
our one popular use of our land is playing games 
upon it: also as gla^liators but upon rubber tyres 
and oil-fouling our tracks as we go, mercilessly 
and without turning down of thumbs running 
each other down, under sanction of third party 
insurance ! Those who set themselves over ub, 
by right of caucus, have long ceased to think of 
the land in constructive, sympathetic terms or 
otherwise than as affording opportunity for the 
greatest of all games—taxation ! Agricultural 
research is become an underground business, with 
little interest in sun-bathing; dealing with 
bacteria mostly—a form of life to which, ultimately, 
we must all succumb. In Egyptian tiraeB, some 
care was taken of our bodies—to-day we are 
simply handing them over to commercial exploita¬ 
tion : to universal undertakers called canners. 
We calmly cut our food not from the joint with 
two vegetables but out of sealed ‘coffins’. Fresh 
food will soon be unseen and unsold! Health must 
steadily deteriorate. We call the game we are 
fatuously playing—Progress ; perchance, the name 
will ere long perforce be changed to Perdition. 
Well may we ask with Bunthome : 

“Is it and can it be 
Nature hath this decree 
Nothing poetio in the world shall dwell ?** 

Nothing natural ? Is our agriculture coming to 
an end ? 

The issue I would raise is— Are we to use our 
land to produce fresh whole food—to make ourselves 
a whole people , our animals whole stock ? Alter¬ 
natively, are we to allow tubercular disease, 
cancer, appendicitis, foot and mouth—deficiency 
diseases generally—to ravage our population ? 
Malnutrition to prevail everywhere ? Is our land 
to be highly fed and used up to the hilt of pro¬ 
duction and employment or is it to go derelict— 
to favour machinery and commercial lust ? Many 
industrialists would calmly put the countryman 
aside—just use him to keep the hedges trim ; so 
that they may sell their wares abroad, they would 
allow unconditional free entry to other people’s 
farm products without reference to quality. Such 
form of civil war is even looked upon as a means 
of oementing family ties : it was at Ottawa. In 
the sacred name of Imperial Preference, we are to 
allow our wheat to be grown in Canada and 
Australia, our milk to be made in New Zealand 1 
Our eggs and butter also at the Antipodes. As to 

* Ministry of Agriculture And Fisheries. Report of the Reorg&nia*- 
tton Committee for B£Uk. (Rocroamlo Series, No. 88.) Pp. 288+n. 
{London: H.M. Stationery Office, 10SS.) M. net. 


5. Armstrong, f.r.s. 

meat, we help in every way its introduction into 
our markets, in merciless competition with that 
raised upon our own soil: under the segis of the 
Department of Scientific and Industrial Research, 
public funds are lavishly spent on the study of the 
means of preserving it and other food, so that they 
may be brought to us from long distances. Home 
produced food materials receive little scientific 
attention. 

The fault lies with our own fraternity of science K 
in that we have in every way aided commercial, 
industrial development, without considering the 
ultimate effect upon the general welfare. „ No 
proper social use has been made of knowledge— 
the national education has been and still is in the 
hands of people who have no eyes to see and but 
play with words : the Hoad of Eton becomes 
Dean of Durham. We are still under monastic rule. 

“Now times demand new manners and now men," 
The cry was uttered long ago by an American 
advocate of freedom. The men who would lead 
the world to-day are old and without any manners 
that are new : they have no regard for the method 
of disoovery—the one gift the world has received 
in modem times ; unfortunately, by unrighteous 
and partial use the gift has brought the world to 
its present intolerable position. 

A decision must soon be taken—what proportional 
share and part agriculture is to have in our social 
economy. That we must play the gome with our 
land cannot be denied. It is the only ultimate 
asset we shall have, as an island people, if and 
when all else fail us. To maintain a fit and happy 
j race, we must needs preserve a rural population. 
Prices must be established at such agreed levels 
that we can make most use of men and least use 
of machines. It cannot be that we shall sink so 
low, through commercial avarice and worship of 
the unholy doctrine of always buying in the 
cheapest market, that wo shall decline to use to 
the nili the great God-given machine that we have 
in the sun. Chemistry forbids : the forgotten law 
of the conservation of energy. Manufacturing 
industry is but dissipation of energy, when carried 
on with coal. 

To-day, the chemist can have but one opinion, 
if he consider the needs of the world. This is, that 
the first use we make of our science—of scientific 
method—should be on behalf of our food supply, 
in farming. Thus far, the farm has been considered 
from the point of view of a far too narrow economics 
. —commercially and statistically, in terms of out¬ 
put. So great, however, has been our progress in 
the scientific study of food problems, especially 
during the past twenty years, that we are now 
able to envisage the place and object of agriculture 
, from an entirely new angle: that of nutritive value . 
We know that malnutrition prevails the world over. 

The future fulcrum of our agriculture must 
undoubtedly be milk—the food of foods, the food 
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of infancy, the one and only complete food known 
to man. America is far ahead of Great Britain in 
its appreciation and use of milk. Here, the medical 
profession has never properly encouraged its use 
—being so deadly afraid of the organism provo¬ 
cative of tubercular disease. There has been no 
public opinion on the subject and too little atten¬ 
tion has been paid to quality : although, of late, 
there has been a marked improvement, none the 
less, the average quality is far too low. 

So far are we from l>eing alive to the need of 
using scientific method and knowledge in the 
service of the State, that only laymen were ap¬ 
pointed by the Ministry of Agriculture, as members 
of the special commission the Report of which on 
the Reorganisation of the Milk Supply has recently 
been issued. Only commercial organisation is 
considered, though measures against the spread of 
disease are recommended : these involve the ap¬ 
pointment of fresh veterinary inspectors, doubtless 
with power to order the slaughter of infected 
animals, Hitherto, the Ministry of Agriculture, 
unfortunately, has had only one remedy in mind, in 
dealing with cattle disease—to kill. If it had 
charge of the community, it would re-Herod Herod 
and order all children with measles to the de¬ 
structor—as it does cattle with foot and mouth 
disease. Preventive vaccine treatment also is at 
host a palliative. Wo need to put Pasteur aside 
and start afresh : having learnt something since 
his day, the time is come to go forward with con¬ 
structive ideas of our own. The more we rely on 
pasteurisation, the less we are likely to go forward 
with measures to place our milk supply upon a 
scientific basis. 

It is useless to shut the stable door after the 
steed is stolen, even in dealing with tuberculous 
cattle. Assuming that the organism were gone 
from milk, the ever-present far greater danger of 
the pulmonary form of the disease would remain. 
It is impossible to kill off the contacts : you can 
only cure victims at high coat—but how ? De¬ 
finitely, by high feeding ! 

Why not apply the cure to prevent the disease ? 
The one chance of eliminating tubercular and 
other zymotic diseases seems to be to feed them 
out—both from cattle and ourselves. Let us seek 
to feed both our cattle and ourselves with whole 
food, rich in all the advitants. We know that 
there is disease whenever one or more of them is 
absent. In one region in New Zealand the animals 
suffer from a recognised deficiency in iodine : in 
another, from lack of iron. Ours often suffer from 
want of available iron ; in sandstone regions 
especially the effect of a deficiency of lime and 
perhaps phosphate is particularly notioeable in 
the poor development of the horns; calcium is 
undoubtedly lacking over large areas. Australian 
and South African soils are known to be greatly 
deficient, particularly in phosphate, potash and 
lime. The produce from these countries must often 
be deficient in quality, on this account. 

Proof has been obtained, from numberless experi¬ 
ments on animals, that health is greatly influenced 


by feeding and that properly fed animals are little 
if at all subject to bacterial infection. Minor 
deficiencies may not be easily followed up but, in 
the long run, their effect may be deep seated. The 
experiments made with pasteurised milk are all 
suspect, if only on this account; valid results 
cannot be obtained with children. Just as milk 
has been taken to be worthy to be called milk, if 
only it came from a oow, even from a tuberculous 
animal, after pasteurisation : so grass was long 
taken to be grass, if only a cow would eat it; only 
when it came to fattening animals, was a distinc¬ 
tion made. The most important of all cereals, 
grass has been the least studied : no imagination 
has been put into the foundations of milk. The 
Rothamsted plots, however valuable botanically, 
have taught nothing of grass as a fodder crop. All 
we know is that grass needs to be treated as well 
as wheat. Not until the War and in Germany was 
inquiry directed to the use and spocial value of 
nitrogenous fertilisers on its growth. The great 
value of young grass was then brought to the 
fore. 

In the last few years, inquiries into the growth 
and use of grass have been carried out in various 
parts of England, for the production of milk, under 
the direction of Sir Frederick Keeblc, formerly 
professor of botany at Oxford. The results are in 
part described and discussed in his book “Fertilizers 
and Food Production on Arable and Grass Land’*, 
a work of great interest, nothing short of a revela¬ 
tion of grass. 

One of the most significant results is that 
obtained last year by the winter feeding of cows 
with grass, cut young in the summer and forth¬ 
with rapidly dried, the grass being taken from 
pasture fully fertilised with minerals and also with 
an ammonia salt. Comparison was made with a 
grass from an adjoining pasture to which no 
nitrogenous manure had been applied, only 
minerals. The milk from the cows fed on the 
‘nitrogenous grass’ gave a butter of full summer 
value in appearance and character ; the butter 
from ‘minerals only’ was but slightly better than 
the poor product ordinarily obtained from stall- 
fed cattle. The result is as striking as that shown 
at Rothamsted on the celebrated Broad balk Field, 
on the two plots, both fully dressed each year 
with minerals, one or the other only receiving 
nitrogenous fertiliser each year. Without nitrogen, 
the crop each year goes down nearly to the level 
of the nearby permanently unmanured plot. 

During last winter, I was able to initiate an 
experiment with young boys, with the object of 
determining whether milk, produced with the aid 
of such summer-cut dried grass, be of special food 
value oorapared with the ordinarily ‘stall-fed* milk. 
It is too early to pronounce upon the result but 
I have been astounded at the way in which the 
cattle fed upon the dried grass are ‘swelling 
wisibly’, like ‘the Fat Boy*, in comparison with 
their neighbours. The carotene content of the 
milk is at a high level. Who shall gay what other 
components may not be equally affected ? It is 
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impossible to believe that improvement is in one 
necessary component only. 

With such evidence before us, the way is clear : 
selfishly, to care for our cattle as much as we care 
for ourselves : in fact, through them really to care 
for ourselves, particularly For our children. Hous¬ 
ing is of no importance compared with proper 
feeding. 

The supreme value of milk is beyond all question 
—particularly to the pregnant mother, to the child 


from the moment of conception, throughout 
infancy and early youth. Our task now is to make 
the general supply of such quality that it may 
serve as a defence against all disease arising in 
any way from a lowered vitality in ourselves or in 
farm animals generally from imperfect feeding. 

Our crv should be not merely : 'Back to the 
Land’ but ‘Honour the Land’, by raising its 
fertility to its fullest extent and enjoying the 
fruits thereof. 


The Indian Institute of Science, Bangalore 


T HE retirement of Dr. M. O. Forster last 
month from the directorship of the Indian 
Institute of Science, Bangalore, after ten years 
service, and the appointment of Sir 0. Y\ Raman 
to succeed him, afford an appropriate opportunity 
to give a general account of this remarkable 
Institute and its work. In recent years the number 
of workers in the various departments haH greatly 
increased, and many of the researches carried out 
by them are of high scientific value, while others 
have a direct bearing upon the development of 
the country’s natural resources and industrial 
expansion. There are four scientific departments 
in the Institute, concerned respectively with 
general chemistry, organic chemistry, biochemistry 
and electrical technology, and the range of in¬ 
vestigations carried on in each of them is very 
wide. 

Dr. Forster himself is to be congratulated upon 
the continued progress of the Institute during his 
directorship and the maintenance of the object for 
which it was established, namely, to promote 
original investigations and their use for the benefit 
of India. His services to the cause of higher 
scientific education and research in India are 
widely known and highly appreciated. A remark¬ 
able testimony to the regard in which he is held 
at Bangalore, and a tribute of gratitude from the 
staff and students of the Institute, were afforded 
by a large and distinguished company which 
assembled at the Institute on March 14 to express 
regret at his departure and convey the best wishes 
to him and Mrs. Forster. Dr. Forster was presented 
with an address and a silver casket of exquisite 
workmanship, and Sir Mirza Ismail, Prime Minister 
of Mysore, who presided, referred in glowing terms 
to his zeal and devotion to the Institute. In the 
course of his speech, Sir Mirza said : “Dr. and 
Mrs. Forster have come to love this State as much 
as we do. They have identified themselves with 
us completely. I need not tell them, for I am sure 
they know it well enough, that their decision to 
continue to live amongst us, after retirement, is a 
source of the utmost gratification to their friends 
and even to those who are not privileged to know 
them personally. We feel that we shall be 
enriched by their presence in our midst. . . 

As Dr. Forster is retiring to the beautiful garden 
city of Mysore, which is only a couple of hours 
journey from Bangalore, he will be able to 


continue in touch with the Institute and its 
activities. 

The Institute originated in the munificence and 
foresight of Mr. Jamsetji Nusserwanji Tata who, 
about the year 1896, proposed to place in trust 
Bombay properties with a capital value of Rs. 30 
lakhs (£225,000) to endow a research institute for 
India. During the development of a scheme for 
implementing this benefaction, the Government 
of Mysore allocated 371 acres of suitable property 
about three miles from the outskirts of Bangalore, 
contributed Rs. 5 lakhs (£37,500) towards the 
buildings and promised a subsidy of Rs. 50,000 
(£3,750) per annum without limit of time ; while 
the Government of India agreed to make an 
annual grant of Rs. 1-5 lakhs (£11,250). 

On the death of Mr. J. N. Tata, his two sons, 
the late 8ir Dorabji and Sir Ruttonji Tata, 
announced their intention of giving effect to the 
wishes of Mr. J. N. Tata, and transferred the 
Bombay properties to the Treasurer of Charitable 
Endowments. The vesting order having been 
signed in May 1909, the Council appointed there¬ 
under authorised the construction and equipment 
of the buildings already planned by Dr. M. W. 
Travers, who hod been appointed director in 
August, 1006. The first students were admitted 
to the departments of general chemistry, applied 
chemistry and electrical technology in July 1911, 
the department of organic chemistry being opened 
in September of the same year. 

It was hoped by Sir Dorabji Tata that the 
Institute would become an all-India institution, 
and this intention is to some extent realised by 
the students in it being drawn from all ports of 
the sub-continent, though for geographical reasons 
those from Mysore and Madras predominate. 
On the financial side, however, it cannot be said 
that the support to the Institute is of an all-India 
character. Excepting Mysore and Hyderabad, 
which have uniformly an^ generously supported 
the Institute, contributions from other States and 
Provinces have been altogether disproportionate 
to the benefits received by their students. Bombay 
has approximately the same number of students 
in the Institute as Mysore and Madras, yet it 
contributes nothing to the finances. The absence 
of support from Bombay and Bengal is much to 
be regretted, for it means that other regions are 
influenced by it and neglect to afford the aid 
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which would make the revenue of the Institute I 
an alMndia responsibility. | 

The following analysis of applications and 
admissions for the five years 192fi-30 shows the 
geographical distribution, and the considerable 
excess of applications ovor admissions from all 
parts of the country : 

Myaoro Madras Bombay Bcnflftl Rrat of India 

Application* .. 151 239 244 72 148 

Admissions .. 73 8K 91 2tt 51 

It was pointed out in an article in Current 
Science of October last that those responsible for 
developing the resources of the Institute, wliile 
placing in the foreground the requirement to 
impart advanced knowledge, and instruct in the 
methods of research, have consistently kept in 
mind any possible bearing which the results may 
have on the inception of new industries and the 
improvement of existing ones. Ample evidence 
of this recurs each year in the appendix to the 
Council’s annual report, showing in abridged form 
the current subjects of investigation ; but although 
the technological application of the work at the 
Institute has been wide, and in several cases 
valuable, there is doubtless room for expansion 
in this field. 

One example of an economic application latterly 
engaging the attention of the Institute is the 
systematic inquiry into the cause of spike-disease 
in sandal. This has now continued during the 
past five years in co-operation with the Govern¬ 
ment of Madras and the Coorg Commission, the 
results being summarised in periodical reports 
published separately from the Journal of the 
Institute. The latter publication contains a 
description of the various inquiries, academic and 
economic, which have been pursued in the labora¬ 
tories, and in the past fifteen years has comprised 
about two hundred issues. The range of subjects 
is wide, and includes many that might be turned 
to an industrial utilisation of principles or materials. 
This aspect of the work is reflected in the fact that 
the major proportion of the Institute’s former 
students have been absorbed into non-academic 
occupations, particularly in the field of electrical 
technology. 

An estimate of the factors contributing to the 
growth of the Institute may properly inolude the 
following considerations. The original organisation 
was planned by Dr. M. W. Travers, who served 
as director from 1906 until 1914, being succeeded 
in the following year by Sir Alfred Bourne until 
1921. On Dr. Travers leaving India after con¬ 
stituting the chemistry laboratories, Prof. J. J. 
Sudborough became head of the departments of 
general and organic chemistry, terminating in I 
1926 his fourteen years* association with the 
Institute, and having developed a highly efficient 
department of organic chemistry dealing princi¬ 
pally with indigenous natural products. Be was 
ably followed by Prof. J. L. Simonsen, who remained 
only two years and is now professor of chemistry in 
the University College of North Wales, Bangor. In 


1916, Prof. H. E. Watson, who had rendered 
excellent service as assistant professor of general 
and inorganic chemistry since 1910, was appointed 
professor and is now head of that department, 
which he has raised to a very high level. On 
retirement of the late Prof. Rudolf from the chair 
of applied chemistry in 1914, the duties of that 
office were assumed in 1916 by Prof. G. J. Fowler, 
whose reputation in the field of chemical bacterio¬ 
logy led the Council in 1921 to convert the chair 
into that of biochemistry: this branch he 
developed in several directions advantageous to 
India until 1924, when Prof. R. V. Norris was 
appointed and remained until 1929, making valu¬ 
able contributions to its activities. Since August 
of that year Prof. V. Subrahmanyan has been in 
charge. 

Dr. Alfred Hay (who died in April 1932) was 
appointed as the first professor of electrical 
technology in January 1908, retiring at the end 
of 1922. During his fifteen years’ tenure he 
organised an admirable system of training by which 
engineering graduates of Indian universities are 
fitted to assume positions of responsibility as 
electrical engineers. His successor, Prof. J. K. 
Catterson-Smith (1923-1930), now professor of 
electrical engineering at King’s College, London, 
greatly extended the premises and equipment of 
the department, arid established a section of 
electrical communication engineering designed to 
meet the rapidly expanding interest in wireless 
telegraphy and telephony. He also founded the 
Institute Engineering Society, and a journal 
entitled Electrotechnics . In 1931 he was succeeded 
by Prof. F. N. Mowdawalla. 

The Journal of the Indian Institute of Science 
describes the research work issuing from the 
laboratories, and embraces about two hundred 
original communications. A preliminary account 
of these is usually presented at the Indian Science 
Congress, which has received warm support from 
the Council by deputations of many students and 
members of the teaching staff to attend the annual 
meetings. 

An important auxiliary to the work of the 
departments is the Library, which has been main¬ 
tained in a state of increasing efficiency by Mr. K. 
AmritaRow. The library contains 21,000 volumes, 
principally research journals, and is the best of 
its kind in India. Research Btudents at Bangalore 
have thus available for reference the published 
results of investigations carried on almost any¬ 
where in the world. It is easy to understand, 
however, that notwithstanding the facilities which 
the Institute affords for advanoed study and 
researoh, many students in universities in other 
parts of India hesitate to undertake post-graduate 
training there. Even if such an Institute were 
established in Great Britain, where the distances 
are not of the same continental order, it may be 
doubted if it would attract so many scienoe 
graduates taking courses of advanoed study and 
training for research as are now at Bangalore. 
Since the Institute was founded there has been 
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a notable increase in the amount of research work of eminence with proved administrative capacity, 
carried on in many of the Indian universities, and and he has in every way justified his appointment, 

there is a natural tendency for each such institu- The committee contemplated the institution of a 

tion to retain its most promising research students department of physics as a link between existing 
instead of letting them go elsewhere. activities in physical chemistry and electrical 

This and other difficulties in the way of expan- technology, but sufficient financial support has not 

sion were surveyed by a committee of inquiry, of been afforded to carry out this recommendation, 

which Sir William Pope was chairman, appointed It may be hoped that the new director, Sh¬ 

in 1921, and helpful suggestions for overcoming Venkata Raman, will by his enthusiasm and 
them were made in the report 6f the committee untiring energy be able to increase the financial 

published in the following year. Dr. Forster was resources sufficiently to establish a new department 

appointed director of the Institute shortly after of physics on a scale worthy of the Institute and 

the publication of the report, as a scientific man of the high expectations of its founder. 


Trevithick Centenary Commemorations 


D URING the past week, many tributes have 
been paid to the memory of Trevithick, 
the great Cornish inventor and engineer. On 
April 24 Prof. C. E. Inglis delivered the memorial 
lecture, at the invitation of the Trevithick Cen¬ 
tenary Commemoration Committee, in the theatre 
of the Institution of Civil Engineers, by kind 
permission of the council. Sir Murdoch MacDonald, 
the president of the Institution and the chairman 
of the Committee, was in the chair. 

In beginning his lecture, which is being pub¬ 
lished in full, with illustrations, in this week’s 
Engineer , Prof. Inglis said that when Trevithick 
died on April 22, 1833, no obituary notices 
proclaimed that the nation had lost a mechanical 
genius of the first order of magnitude, and 
his memory passed into an oblivion which 
for many years was almost complete. But 
the greatness of the man, and the impetus 
he had given to engineering scienoe, was such 
that his fame could not suffer permanent 
eclipse. Slowly, but with an ever-increasing 
luminosity, his genius shone forth, and with the 
passage of time he seems to rise higher and yet 
higher above his contemporaries. 

Fifty years ago, the name of Richard Trevithick 
had won an honoured position throughout the 
engineering world, and now posterity, more 
discerning than his own generation, deems him not 
unworthy to be enthroned alongside and on the 
same exalted plane with his predecessor and one¬ 
time rival, the illustrious James Watt. 

Trevithick was born at the foot of Cam Brea 
in the parish of Illogan not far from Camborne 
on April 13, 1771. Up to about the age of twenty- 
six years, he was connected with Cornish mining 
engineering and was familiar with all sides of 
engineering practice. A man of fine physique, 
forceful, energetic, self-confident, decisive and 
independent, he was yet of a kindly, generous 
disposition and though when goaded by opposition 
he would flare out, he oherished no animosities 
and there Was a singular absence of anything 
approaohing meanness in his character. The over¬ 
whelming vitality and driving force of the man, 
said Prof. Inglis, is strikingly portrayed in the 
bronze statue erected in Camborne last year. 


Trevithick’s great work began with his experi¬ 
ments with steam-driven locomotive models in 
1797, and from then until in 1810 he left England 
for the Peruvian mines, was the period when his 
constructive genius flared forth with a brilliance 
which was almost continuous. To those years 
belonged his construction of the Camborne steam 
road carriage of 1801, his great patent of 1802 for 
stationary and locomotive high-pressure engines, 
his London steam road carriage of 1803, his 
historic rail locomotive, whioh he built at Peny- 
darren in South Wales in 1804, his London rail 
locomotive of 1808, his application of steam 
engines to pumping, winding, dredging and agri¬ 
culture, his invention of the Cornish boiler, his 
attempt to drive a tunnel beneath the Thames 
between Rotherhithe and Limehouse, and his 
patents for iron ships, iron docks and iron tanks. 
During the years 1797-1810 he was, in Prof. 
Inglis’s words, “a veritable volcano of inventions”. 
Some of these, because they ante-dated engineer¬ 
ing progress by many years, failed to come to 
fruition, but others, notably the high-pressure 
semi-portable steam engine, gave an impetus to 
mechanical science which gathered momentum 
with the passage of time, and for which his 
successors mainly reaped the honour and financial 
reward. 

One of Trevithick’s inventions of this time was 
the water-pressure pumping engine, and speaking of 
a large engine of this type erected in Derbyshire, 
Prof, Inglis remarked : “This simple and powerful 
type of engine was verily the meohanioal embodi¬ 
ment of its creator’s mental and physical charac¬ 
teristics, and Trevithick’s creations invariably 
inherited his own personal attributes—strength 
and exuberanoe of energy almost amounting to 
rashness,” In comparison with Trevithick, Watt 
was a timorous spirit; steam in his mental vision 
was merely an agent for forming a vacuum, and 
the potentialities of danger he envisaged from the 
use of high-pressure steam outweighed any 
possible advantages which could be gained thereby. 
Trevithick, on the other hand, never counted that 
particular cost; he never permitted potentialities 
of danger to obscure his horizon, and it was this 
entire absence of fear whioh, perhaps more than 
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any other mental characteristic, impelled him 
forward to win imperishable renown as the 
originator of the high-pressure engine. 

Prof. Inglis’s study was naturally based on the 
record of Trevithick as given in the biography 
published by his son Francis in 1872, and unfor¬ 
tunately he was not able to throw much new light 
on the actual construction of the* engines through 
which Trevithick is known as the ‘father of the 
locomotive’, but his lecture contained many 
notable passages concerning the man himself. 

The actual centenary celebrations began on 
Saturday afternoon, April 22, at Camborne by a 
demonstration. This was followed on Sunday 
forenoon by memorial services in Tregajorran 
Methodist Chapel, which stands on the site of 
Trevithick’s birthplace, and in Dart ford Parish 
Church, in which is-a bronze tablet recording 
Trevithick’s burial in the churchyard of St. 
Edmund, King and Martyr. Reference was also 
made to the centenary at evensong in Westminster 
Abbey by the Archdeacon of Westminster, the 
Ven. V. F. Storr, and after this service, the 
Memorial Committee placed a wreath beneath the 
Trevithick memorial window in the north aisle. 

The service at Dartford Parish Church was 
attended by many members of the Urban District 
Council, representatives of many local associations 
and engineering societies and by the staff and 
employees of Messrs. J. and E. Hall, Ltd., in 
whose works Trevithick’s last days were spent. 
The service was conducted by the vicar, the Rev. 
E. Mitchell, the sermon was preached by the 
Right Rev. the Lord Bishop of Rochester, and 
after the service an address was given by Mr. 
L. St. L. Pendred and wreaths were placed on 
the memorial tablet. 


In concluding an address of singular eloquence, 
Mr. Pendred said : “I could speak to you of 
Trevithick’s inventions ; of his locomotives, his 
steam boats, his pumps, his boilers, his tunnel 
under the Thames. But what would it avail ? 
You may read of these things if you will. They 
are now of no account, The tide of invention has 
swept over them. Precious and dear to the 
memory, but all sunken ; not reclaimable, not 
useful any more : 

‘WedgeH of gold, great anchors, heaps of pearls, 

Inestimable stones, unvalued jewels, 

All scattered in the bottom of the sea.’ 

“No inventor will turn to them for inspiration. 
Dead things. Drowned things. Swept over by 
the vast flood of invention which broke all barriers 
soon after Trevithick had gone to rest, and still 
sweeps onwards. You may see them in the 
Museum now. Toys ; antiques ; quaint relics. 
Valueless things . . . And yet, not valueless if 
they bring back the gift of Wonder to an age that 
has ceased to be surprised at anything. And if 
we can only wonder, we shall pay the greatest 
tribute of our praise to Trevithick. We shall 
wonder how a mail with so little knowledge, so 
few opportunities of learning, such poor means of 
achieving, yet wrought from his brain thingH that 
no one else could think of, could make. It is not 
enough to think, one must do too. There are 
always some who will rob every inventor of his 
honour by proving that others had thought of 
the same thing before him. Thinking is not 
enough ; it is the men who hammer their thoughts 
into realities that matter to the world. That was 
the way of Trevithick, the Coriiishinan ; that is 
why we honour his name to-day.” 


Obit 

Prof. J. Millar Thomson, f.r.s. 

J OHN MILLAR THOMSON was born in 1849 
in the precincts of the old college of Glasgow, 
where his father, Prof. Allen Thomson, was pro¬ 
fessor of anatomy. John Millar Thomson’s family 
has had a long connexion with the University of 
Glasgow, dating from 1761, at which time his great¬ 
grandfather, John Millar, was professor of law. 
Other members of the family afterwards held 
chairs in mathematics, philosophy, medicine and 
anatomy, pathology and military surgery in one 
or other of the Scottish universities. 

John Millar Thomson was an only child and was 
brought up in very close companionship with his 
father, with the result that he was from early 
boyhood constantly in contact with notable 
people in academic circles, especially as his father 
was one of fourteen professors all living in the 
old college. As a boy of thirteen years of age he 
travelled with his father in France and Germany, 
visiting a number of his father’s friends. They 
remained for some time in Wurzburg with Allen 
Thomson’s great friend, Kolliker. 


uary 

During the time when Prof. Allen Thomson was 
going into the plans of laboratories and lecture- 
rooms in the new University buildings at Glasgow, 
John Millar Thomson accompanied his father on 
several occasions where, as a boy, he could be 
helpful in such simple ways as ‘holding the tape’ 
and in taking down notes. This started an interest 
in architectural matters which he retained all his 
life. In discussing laboratories with him when he 
was at King's College, I have lively recollections 
of his sitting down to make plans, and of his 
saying, as he brought his scales and ivory rule out 
of his pocket, “These are the very ones with 
whioh my old lather drew out his plans when I 
was a boy”. His skill as an architect was such that 
when he drew out plans for a house for one of 
his cousins, these were accepted by the builders 
as complete, and were worked to by them. 

Educated at the High School and the University 
of Glasgow, Millar Thomson entered the faculty 
of medicine after having first taken the usual 
curriculum in arts. He soon came to the con¬ 
clusion, however, that he did not wish to continue 
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a medical training. On the advice of Prof. Thomas 
Anderson and Prof. Lyon Playfair, he took up the 
study of chemistry. Naturally, from his early 
associations with so many professors, his ambition 
was to enter academic life. He worked as a student 
in Prof. Anderson’s laboratory from 186b until 
1871, being appointed assistant to Prof. Anderson 
in 1869. In 1868 he came to London to see Prof. 
W. A, Miller and Prof. C. L. Bloxam with regard 
to a demonstratorship in chemistry at King’s 
College, London, vacant owing to the transference 
of his friend J. T. Bottomley to the Physical 
Department of King’s College. 1 remember his 
telling me about that interview and saying that, 
after it, he came to the conclusion that he was too 
young for the post. He returned, therefore, to 
Glasgow until, on the death of Prof. Miller in 
1870, Prof. Bloxam, who succeeded to the chair 
of chemistry in King's College, sent for him and 
offered him a position of assistant demonstrator, 
which he took up earty in 1871. Walter N. Hartley 
at the same time was appointed senior demon¬ 
strator. At that time the assistant demonstrator 
did not lecture, but Hartley became seriously ill 
shortly after his appointment, and John Millar 
Thomson took over the whole of the senior 
demonstrator’s work in both the day and evening- 
class departments. Bloxam told me, in later 
years, of the great success of John Millar Thomson’s 
lectures and of his organisation of the practical 
classes given into his charge. 

In 1879, Hartley was appointed professor at 
the College of Science, Dublin, and Millar 
Thomson became senior demonstrator in his 
place. 1 attended his lectures in that year, 
and 1 can recall now the ease with which 
they could be followed, the clearness of hiH 
exposition, and the wealth of experiment 
with which the lectures were illustrated. His 
lectures were always interesting and often 
experiments difficult to carry out were shown by 
him with brilliant success, but he never allowed 
applause in College lectures. One other thing I 
can recall very clearly, namely, there was no 
chance of being visibly inattentive ; still less was 
there any opening for levity or other form of dis¬ 
turbance. This was a tribute not only to his 
power of holding an audience, but also to his 
personality : one felt that Tooling’ was quite out 
of place. But strict and dignified as he was in the 
work of the College, both then and throughout 
his career he gained, in addition to the high 
respect of his students, their lasting affection. . 

From 1880 until 1887, in addition to his work at 
King’s College, Millar Thomson gave lectures in - 
chemistry at Queen’s College, Harley Street, and 
was given the title of professor of chemistry in 
that College. It was during this time, and before 
he took the responsibility of the headship of the 
Chemical Department at King’s College, that he ■ 
carried out his investigations in connexion with 
crystallisation and supersaturated solutions, and 
also on a number of other subjects, for example, 
the composition and properties of building stones, 


in continuation of some work which he had done 
under Prof. Anderson at Glasgow. 

Although he was much occupied with his own 
teaching and experimental work, he was a man 
with such strong general sympathies that he could 
not avoid being pressed to take an active and 
guiding part in practically all the College functions 
and functions organised by the students’ societies. 
The Dramatic Society in particular owed much 
to him. He possessed remarkable dramatic talents 
and was truly a fine actor. This did not appear in 
his lectures, either at the College or at the many 
public lectures which he gave ; into these he threw 
all his earnestness. It did, however, give him a 
singular power of expressing the wishes and desires 
of others when welcoming a new colleague, bidding 
good-bye to a retiring colleague, or speaking at 
functions such as College dinners or public 
dinners. I always felt, when John Millar Thomson 
spoke on such occasions, that in virtue of his 
personality, his manner, and his simple but 
effective elocution, he set the tone of the whole 
function on a high level. It was typical of him 
to say the right thing whenever he was called upon 
to speak, even at a moment’s notice. 

I must not omit some reference to his activities 
in photography, in which he had a life-long 
interest ; for some time in his earlier days he 
taught the principles and practice of photography 
to the engineering students of the College. 

The individual character and ability which he 
had shown, and the influence which he had 
exerted in promoting the highest interests of the 
College in these earlier posts, were emphasised 
when Millar Thomson became head of the Chemical 
Department at King's College . It was natural, 
therefore, that when the post of vice-principal 
became vacant in 1905 on the resignation of Prof, 
W. Grylls Adams, it was the unanimous desire of 
his colleagues that John Millar Thomson should 
be invited to take over the additional duties of 
vice-principal. He accopted, and represented the 
College on many important occasions. I have 
often heard from those who were present on such 
occasions how impressed they were with the 
charm, power and highmindedness of the man. 

In notices of him in other places, his public 
work in connexion with the Chemical Society, the 
Institute of Chemistry and the University of 
London, has been described. I have endeavoured 
here to give some impression of the man himself. 
My opportunities for knowing him intimately 
were many, for I saw a very great deal of him 
not only in College but also in his private life. 

I should not like to conclude without recalling 
Mrs. John Millar Thomson, the youngest daughter 
of Dr. Charles Arthur Aikin, a grand-niece of Miss 
Lucy Aikin, and a grand-niece of Mr. Arthur 
Aikin (who was secretary of the Royal Society of 
Arts from 1817 until 1839) : she was also a groat 
grand-niece of Mrs. Barbauld. I have often heard 
John Millar Thomson say how much he owed to 
the sympathy and ability of his wife. I myself 
was frequently present in their home, and when 
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we were discussing College matters or the subject 
of a leoture, he would often turn to her for criticism 
and suggestions connected with decisions which 
he had made, and always with benefit. 

John Millar Thomson was a remarkable man, 
of great ability, earnestness of purpose, and com¬ 
manding influence, combined with a fine sense of 
humour and a great power of sympathy. He 
would have been a smaller man if he had realised 
how great a personality he really was. 

Herbert Jackson. 

The death is announced of Mr. Walter E. Roth, 
which took place on April .5 after an operation at 


Demerara. Mr. Roth was a brother of the late 
Mr. H. Ling Roth, curator of the Bankfield 
Museum, Halifax. For many years before pro¬ 
ceeding to British Guiana, Mr. Roth was Protector 
of Aborigines, Queensland, Australia. He was 
the author of “Ethnological Studies among the 
North-West Central Queensland Aborigines” (1897) 
and of a number of monographs on various 
aspects of the culture of the Queensland aborigines 
which appeared as official bulletins. He also wrote 
a number of papers, mostly technological, on the 
culture of the Indians of British Guiana which 
appeared in the Journal of the Royal Anthropolog¬ 
ical Institute , the reports of the Bureau of 
American Ethnology and elsewhere. 


News and Views 


Jews in Germany 

The political significance of Nazi revolutionary 
supremacy under Herr Hitler in Germany is outside 
our fiold ; but the treatment of tho Jewish learned 
and professional classes stands condemned in the 
eyes of the intellectual world. It is a relapse to 
the crass repression of the Germany of Heine’s 
day and tho Judenhetze of Prussia fifty years 
ago. An outstanding case is the resignation by 
Prof. James Franck, Nobel prizeman with G. 
Hertz for physios in 1925, of his chair in experi¬ 
mental physics in the University of Gottingen. 
Prof. Franck, it is said, probably would have 
been spared the forced retirement now operative 
against Jewish officials, including university pro¬ 
fessors ; but he feels that Germans of Jowish descent 
are being treated os foreigners and foes of the Father- 
land, and asks to be released from his office. Prof. 
Franck served with distinction during tho War and 
received the Iron Cross of the First Class. His action 
follows fittingly on the retirement of Prof. A. Einstein 
from Germany, and is the logical, indeed the only, 
reply for a man of his standing to the acts by which 
Jews are being excluded from the liberal professions 
and debarred from the universities. This is the 
achievement of a movement which, ever sinoe the 
War, has Bought to mould the German people to one 
pan-Teutonic pattern—in accord with neither the 
facts nor the conclusions of ethnology. In the denial 
of a part in Germanic culture to any element 
alleged to be foreign, Jews, liberals and socialists are 
to be treated alike ; but Jews have suffered most. 

The Jewish people noed no one to hold a brief on 
their behalf. The contribution of the Jews to the 
growth of civilisation in the Western world speaks 
for itself. There wore Jews in Germany in Roman 
times, and wherever they were found iri medieval 
Europe, in spite of, or perhaps because of, their dis¬ 
abilities, they were laying the foundations upon 
which the modem system of finance and commerce 
was built up. In Italy as bankers, they rivalled tho 
great houses of Lombardy. In the liberal arts, the 
preservation of much of classical literature and philo¬ 
sophy was due to them. In the later Middle Ages 


they were largely responsible for the reputation of 
Spain as a centre of intellectual and scientific develop¬ 
ment. In tho middle of the eighteenth century the 
revival of Jewish learning, which had Mendelssohn 
for its inspiration and leafier, pavod the way for the 
Jewish people to take its place in tho intellectual life 
of the respective countries of their adoption as their 
disabilities were gradually removed, so that Bunsen 
could say that, in tho German universities of his day, 
the greater number of the principal professors were 
Jews. Everywhere tho Jews have won to pre¬ 
eminence in literature, in tho arts, especially music, 
and the drama. Even if it were not admitted that 
tho Jews had contributed to Germanic culture—a 
contention which could not be accepted without 
argument—in the world of learning and science it is 
to men such as Oppert, the classical scholar, Benfey, 
the Orientalist, and Heinrich Hertz, the physicist, to 
take three names only, selected almost at random, 
that she owes her international standing, just as 
much as to any of her sons of purest German stock. 

William Morgan, F.R.S., 1750-1833 

William Morgan, who died on May 2, 1833, was 
the son of a doctor at Bridgend and studied medicine 
in London, but he failed to make headway after his 
father’s death. He returned to London, where his 
uncle, Richard Price, found him work with the first 
life assurance company to grant assurances for the 
whole of life at a level premium depending on the 
age when the assurance was effected. This new 
venture gave Morgan his opportunity. He studied 
mathematics, applied them to life contingencies and 
produced, in 1779, his "Doctrine of Annuities and 
Assurances”. He followed this with a series of five 
papers to the Royal Society in which, for the first 
time, solutions were given of complicated survivorship 
probabilities in terms that enabled a computer to use 
actual mortality statistics instead of an arbitrary law 
of mortality such as de Moivre*s. He was given the 
Coploy Medal in 1789 and his fellowship of the Royal 
Society in the following year. Morgan did still more 
important scientific work in connexion, with his 
business, where he worked out the proper reserves that 
should be kept by a life assurance company and studied 
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the difficult problems of surplus and bonus distribution 
so skilfully that he evolved a fair method for the 
particular scale of premium—the general problem 
still gives difficulty and is widely discussed even now. 
Morgan also studied the mortality experience of the 
persons insured, and his manuscript volume on the 
subject, from which he gave abridged tables in his 
published work, was the first investigation of the kind. 
Morgan published some tracts on public finance, 
wrote a life of Prioe and edited his works, contributed 
articles to Rees’ “Cyclopedia”, etc.., and, in earlier 
days, displayed an interest in eleotricity and heat. 
His great achievement was that, in effect, he started 
the profession of ‘actuary’ and a new science which 
would nowadays be called actuarial science, and he 
proved that life assurance was a practical possibility 
and not merely an interesting theory. 

Dr. William Babington, F.R.S., 1756-1833 

On April 30 occurs the centenary of the death of 
Dr, William Babington, one of the founders of the 
Geological Society of London, who during his life 
gained the respect and admiration of all with whom 
he had come in contact, both by his skill as a physician 
and by the elevation of his character. Bom in Ireland 
in 1756, at the age of twenty-one he became an 
assistant surgeon at. the Haslar Naval Hospital, and 
four years later was appointed apothecary to Guy’s 
Hospital, London, of which for some years he was 
also the physician. Though he made no notable 
contribution to science, he wrote several acceptable 
works on chemistry and mineralogy and it was at 
his house that in 1807 the gathering took place which 
led to the formation of the Geological Society, the 
first president of which was that “staunch geological 
Tory” George Bellas Greonough. Babington himself 
served as president in 1822 of the Society he had 
assisted to found. He wuh also one of the founders 
of the Hunterian Society. Described by Geikio as 
“a kindly, bland and courteous veteran”, one of his 
last public actions before he fell a victim to an 
epidemic of influenza was to preside over the Priestley 
centenary celebrations. It was said that history does 
not recall a physician more loved and respected than 
Babington, and it was this wide-spread admiration 
for his character which led to the erection of his 
statue in 8 t. Paul’s Cathedral. The statue is a noble 
piece of work by Behnes. At his death, Babington 
was buried in St. Mary Alderman bury in the City. 
He left several children and one of his daughters 
became the wife of Dr. Richard Bright, the discoverer 
of ‘Bright’s disease’. 

Eradication of Prickly Pear in Australia 

Striking success continues to attend the efforts 
to eradicate prickly pear {Opuntia spp.) in Queens¬ 
land and northern New South Wales, mainly through 
the introduction of Oactobla8tis cctctorum. By the 
end of 1930, some 3,000,000,000 eggs had been 
distributed throughout the length and breadth of 
the sixty million acres infested and by the end of 
1931 the insect existed on practically every acre. 
To-day probably 80 per cent of the dense primary 


pear in Queensland has been destroyed, while in New 
South Wales the figure is 50-60 per cent if one ex¬ 
cludes the Hunter Valley and Camden districts 
where climatic and soil faotors are delaying, but not 
preventing, the progress of Cacfoblastis. Queensland 
is energetically pushing a scheme of development of 
reclaimed land and already 1,515,000 acres have been 
re-selected for mixed fanning purposes and 1,701,000 
for grazing. Unfortunately, the sight of miles of 
dead and rotting cactus tends to create the im¬ 
pression in political circles that the problem is 
solved and that further expenditure upon intensive 
research work is not needed. 

Such views am dangerous and quite unjustified. 
Re-growth, owing to incomplete destruction of butts 
and roots, is a problem which grows in seriousness 
as the old pear, supporting an insoct population 
ready to attack new shoots, disappears. It will be 
unwise to leave the control of re-growth to Ga<tio~ 
blast is alone. Also parasitism, though not yet causing 
more than 20 per cent loss in any district, and much 
less in some, requires close watching : and the 
Hunter Valley area of two to three million acres 
presents a unique problem in some respects, though 
Vaatoblastis is more promising there to-day than it 
was eighteen months ago. Moreover, though the 
infestation is almost entirely the vulnerable O. inermis 
and O. striata, it would be unwise to ignore the 
menace of the tiger-pear (O. aurautiaca ) now covering 
some 25,000 acres, and the tree pears ( O. tomentosa 
and O. streptacantha). Carioblastis destroys the 
upper growth but not the underground bulb of the 
former, the recuperative powers of which are very 
great ; while it destroys only the young plants of 
O. tomentosa. Other enemies of these must bo sought 
and entomologists have already been sent to South 
Amerioa to seek parasites of them and allied species. 

A Complex Solar Halo 

A very well-developed solar halo of 22° radius 
with mock sun ring was observed from places in 
Kent and Sussex on April 14. An excellent description 
has been received from Mr. R. C. T. Evans and his 
son, Dr, C. Evans, 10 Eddington Lone, Herne Bay. 
The 22 ° halo was observed at about 12.35 p.m. 
(B.S.T.), and two “bright patches” proceeding not 
quite radially from the eastern and western sides, 
at angular positions corresponding roughly with 
those of the hour hand of a watch at 9.30 and 2.30 
o’clock. Shortly afterwards, these bright patches 
were observed to form part of a Luminous ring which 
reached northwards to about the position of the pole 
star (invisible, of course, at the time) but did not 
cross the region inside the 22° halo. The elevation 
of the sian must have been nearly 48° at this time 
and that of the pole star only very slightly greater 
in this latitude; there seems, therefore, every 
reason for believing that this ring, which was faint 
except near the 22 ° halo, was the mock sun ring, 
which has the zenith for its centre. The 22° halo 
showed strong red coloration on the edge nearest 
to the sun, and a suspicion of blue towards the 
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outside—usual features when this halo is strongly 
developed. There are two points of particular interest 
about this display. The haloes were seen from near 
the centre of a large anticyclone, whereas well- 
developed haloes are more often seen near the outer 
margin of a depression or even well within the 
cyclonic vortex. Further, the description from 
Heme Bay states that the bright patches near the 
22 ° halo, which formed part of the mock sun ring, 
showed some rod colour at the ends nearest to the sun, 
which is unusual, and they appeared to lie between 
the observer and one of several flooculent clouds 
present in the sky which passed across the eastern 
bright patch. Optical theory suggests that all parts 
of the haloes wore due to a much more elevatod veil 
of cirriform cloud which, on this occasion, was only 
dense enough to make the blue of the sky appear 
pale, and that the flooculent clouds should have lain 
in front of the haloes. 

New Ascent into Stratosphere 

Soviet men of science arc planning an ascont into 
the stratosphere in July. The ascent will be 
made in a balloon which is being specially built for 
the purpose under the supervision of tho Leningrad 
Section of Osoaviakhim (Society for Air and Chemical 
Defence). Attached to the balloon will be a large, 
hermetically sealed gondola in which the investigators 
will bo seated. They will wear special clothing and 
will be equipped with parachutes in case a forced 
landing is necessary. A meeting of the committee 
which is arranging the flight has recently beon held 
in Leningrad. It is proposed to make the ascent 
from the central part of European Russia. Tho 
exact point has not yet been docidcd upon. A trial 
12 km. flight into the stratosphere will first be made 
in order to accustom the investigators to the experi¬ 
mental conditions. The engineer in charge of con¬ 
struction of the balloon, Mr. Chertovsky, and Mr. 
Vasenko, its designer, are to make the trial flight. 
In July it is planned to penetrate to a height of 
22 km. Among those making the ascent will be Prof. 
Rynin, a well-known authority on aeronautics, and, 
health permitting, M. Joffe, an eminent Soviet 
physicist and member of the Soviet Academy of 
Sciences. 

The Great Siberian Meteorite 

A special meteorite commission has been ap¬ 
pointed by the Soviet Academy of Sciences to investi¬ 
gate the traces of the large meteorite which fell in 
the Enisseisk district of Siberia on Juno 30, 1908. 
The commission is making preparations to sot out 
on an expedition to the Tungus swamps some time 
this summer under the leadership of the Soviet 
meteorologist, Mr. Leonid Kulik. This is the fourth 
expedition that has been led by Mr. Kulik to search 
for traces of the Tungus meteorite. The expedition 
sent out in 1927 discovered in the place where the 
meteorite fell uprooted trees over a radius of scores 
of kilometres, their tops towards the centre. Trees 
blown down by the wind were lying over an area of 
fifty kilometres from the falling place of the meteor, 


and the whole locality over a radius of twenty kilo¬ 
metres from the centre was scorched by the high 
temperature produoed. The expedition of 1929 care¬ 
fully examined the northern section of the central area 
of the wind-felled wood and made some excavations 
in the centre. The exploration of the southern part 
of tliis wood confirmed the belief that the meteorite 
had fallen in that spot. The first three expeditions 
led to the discovery of immense areas of wind-felled 
trees and traces of burning, but no specimens of the 
meteorite were found. The aim of the new expedition 
is to find the exact place of the submerged crater 
and if possible to obtain specimens of the meteorite 
itself. In April 1930 Dr. F. J. W. Whipple read a 
paper on the meteorite and its effects before the 
Royal Meteorological Society under the title “The 
Great Siberian Meteor and the Waves, Seismic and 
Aerial, which it Produced 1 * (Quar. J. Met . Soc., voL 
56, July 1930). 

Research and the Linen Industry 

In presenting the report at the thirteenth annual 
general meeting of the Linen Research Association 
on December 12, 1932, Mr. H. L. MoCreody, chair¬ 
man of Council, referred to the importance of research 
in promoting the welfare of the linen trade and the 
restoration of prosperity. Due mainly to a reduction 
of £1,000 in each of the grants from tho Empire 
Maiketing Board for flax and fibre production work 
and from the Department of Scientific and Industrial 
Research, there was an excess of £2,837 of expendi¬ 
ture over income, £1,444 of this being represented 
by reserves for rent and depreciation. In spite of 
drastic economy, however, it was possible to develop 
during the year what appears to be a much improved 
and more economical method of treating flax. An 
entirely new system of handling the material was 
evolved, existing machinery was improved, new 
machines designed and constructed, and a superior 
article of good colour, straight, parallel and clean 
was produced. Useful work was carried out on various 
aspects of the bleaching and dyeing of both yam 
and cloth, A good deal was discovered about the 
effect of various reagents on the strength of the fibre. 
The increased use of coloured effects for borders and 
checks caused attention to be given to the dyes used 
and information of the utmost importance regarding 
various dyes was obtained. The director of research, 
Dr. W. H. Gibson, underlined the emphasis which 
Mr. McCready laid on tho service aspects of research. 
There has been a strong tendency for the research 
work at every stage of the industry to bo influenced 
by questions relating to the raw material on one 
hand or the requirements of tho consumer on the 
other. The research worker has to take a compre¬ 
hensive rather than a sectional view of the industry, 
and research is increasingly demonstrating its ability 
to give the consumer better service and better value, 
particularly in relation to the durability of fabrics in 
washing. 

Essential News 

Foe those persons who are interested in the world 
situation but have not the time or the opportunity 
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to gather the neoessary information and facts for 
themselves, Essential News , which is a weekly non- 
party bulletin, should serve a useful purpose. It is 
composed of quotations from various papers or 
periodicals and summaries of significant facts, to¬ 
gether with constructive suggestions drawn from 
English and foreign sources. Thus, in a recent 
number special attention is devoted to economic 
reconstruction in Europe. There is a description of 
Delaisi's Five Year Plan for Europe, which advocates 
the planning of largo schemes of work to reduce 
unemployment in Europe. The plan envisages the 
construction of great roads running north and south 
connecting the Baltic, Poland, the Danubian coun¬ 
tries and the Mediterranean. This would open up an 
immense area in which some sixty million peasants 
are still living a primitive economic life. Another 
article in the same issue also bears on the construction 
of international roads ; this is an extract from a 
pamphlet by Mr. J. E. Meade entitled “Public Works 
in their International Aspect’*. According to Mr. 
Meade, roads are cheaper to build than railways. The 
nineteenth century provided capital for railways ; 
could not, he asks, the twentieth provide it for 
special motor roads ? A European network of roads, 
roughly 9,000 miles in extent, financed by a European 
petrol tax of approximately one penny per gallon, 
built over a period of five years, would provide work 
for 188,000 workers in the first year, rising to three 
quarters of a million in the fifth year. The cost 
would be about 170 million pounds (gold). Some such 
roads already exist, in particular between Cologne 
and Bonn, between Milan and Turin, Como and 
Brescia, and one is being built between Rome and 
Naples. 

George Edwards's Picture of the Dodo 

The biographical notice of George Edwards, the 
eighteenth century naturalist, which appeared in the 
January issue of Science Progress , may be amplified 
by some points of interest in regard to Edwards’s 
picture of the dodo (Didus ineptus). Edwards, 
himself, tells us in the “Gleanings of Natural History”, 
Part 2, 1760, that the coloured figure of the bird 
(Plate 294), was copied in 1767, as reduced, from a 
picture in oil-colours, of its natural size, this about 
thirty inches high. Further, that the original was 
drawn in Holland from the living bird froth St. 
Maurice's Island (Mauritius) in the East Indies ; that 
it was the property of Sir Hans Sloane, at the time of his 
death, becoming afterwards Edwards’s property. The 
owner deposited (1769) thepicturein the British Museum 
“as a great curiosity”, and with Sloane's record. 
The original canvas, it may be mentioned, portrayed 
various other birds; Also a few lizards and a toad. 
Edwards, however, simply selected the dodo for his 
plate, adding a guinea-pig for the sake of relative 
magnitude. It appears that the picture was copied in 
brighter colours (it was blackened through age) about 
1877 by Mrs, L. Gunther, mother of Dr. Albert 
GUnther, keeper of the Zoological Department of the 
British Museum. From tins copy, which is at Oxford, 
a postcard in colour was ultimately made, and is 


obtainable at the Old Ashmolean, Oxford. The large 
picture which hangs in the Bird Gallery of the 
Natural History Museum, South Kensington, is the 
original canvas, which has been cleaned ; the post¬ 
cards in colour available at the Museum are repro¬ 
ductions of this picture. 

Physical Bibliographies 

The recent issue of the index numbers of the 
physics and the electrical engineering volumes of 
Science Abstracts completes these volumes for the 
year 1932. The physios volume deals with 6,364 
abstracts in 1,316 pages and the electrical engineering 
one with 2,926 in 766 pages. Whilo the latter is 
slightly larger than the 1931 volume and author and 
subject indexes are on tho same lines as in previous 
years, the former is about twenty per cent larger 
and its subject indox has been greatly improved and 
its length increased about twenty-eight por cent to 
197 pages. Physics papers are divided into eight 
main classes, each class into sections, with key- 
headings, and each soction into sub-groups with sub¬ 
headings. For example, a main class—general physics— 
has twenty-one key-headings, one of which is elasticity 
and plasticity. This has ton sub-headings, two of 
which are photoelasticity and vibrations, with cross 
references to acoustics, piezoelectricity, seismology 
and thermodynamics. The key-headings aro arranged 
in alphabetical order throughout the index. These 
improvements will be welcomed by users of the 
volume. The Revue Bibliographique of the Journal 
de Physique for 1932 is not yet completed but the 
volume for 1931 devoted approximately 130 pages 
to the subject index, 160 to author index and 860 
to abstracts. In the subject index the whole of the 
sections under a class appear together and are 
divided into sub-sections or groups. 

Veterinary Publications 

With the January number (vol. 3, No. 1) the 
Veterinary Bulletin enters upon the third annual 
volume. A regular monthly issue, begun with vol. 2, 
will be continued, and by some adjustment of the 
lay-out of the pages more space will bo available for 
a larger number of abstracts. In this first number, 
a list is given of the publications from which abstracts 
will be selected. Tho Veterinary Bulletin is published 
by the Imperial Bureau of Animal Health, Veterinary 
Laboratory, Ministry of Agriculture and Fisheries, 
Weybridge, Surrey, the annual subscription being £2. 
The Imperial Bureau of Animal Health also proposes 
to issue, should adequate support bo forthcoming, 
under the title Index Veterinarius , a complete index 
to publications relating to veterinary research, 
administration, etc. An annual volumo in crown 
quarto size would run to about 1,600 pages and a 
number, consisting of about 400 pages, would be 
issued each quarter. The Index would be prepared on 
a Gestetner duplicator : the sheets printed on one 
side only, clear to read, and adequately glued, 
stitched, and bound. About 10,000 references would 
be indexed each year, with cross-indexing. The price 
would be £4 the annual volume, including postage. 
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Horticultural Education Association Year Book 

It is with great pleasure that we notice the appear¬ 
ance of a Year Book of the Horticultural Education 
Association for 1932 (South-Eastern Agricultural 
College, Wye. 3,?. 6rf. post free), This volume, which 
we hope is the first of a long series, contains many 
items of importance to inembors of the Association, 
but also has sovoml articles of general horticultural 
importance. Horticultural activities in various 
counties are described by the respective county 
agents or supervisors. Other articles refer to spray 
spreaders, vegetable brooding, glasshouse research, 
vegetable diseases, insecticides and fruit storage 
problems. The Association and particularly the 
editor, Mr. R. T. Pearl, arc to be congratulated upon 
the production of a very useful volume at a reasonable 
price. 

Marmite 

We have received from the Marmite Food Extract 
Co., Ltd., London, E.C.3, a booklet describing the 
medicinal and dietetic value of ‘Marmite’. This is 
an extract of yeast, rich in vitamins and B t . 
Vitamin B helps maintain the appetite and proper 
funotion of the digestivo tract, and also aids growth, 
reproduction, and lactation. The rosorves in the body 
are very small, so that a regular daily intake is 
required. Recent work has shown that ‘Marmite* 
is of value in the treatment of the pomioious ansemia 
of pregnancy, in the ansemia of sprue and cceliao 
disease and possibly also in true Addisonian pernicious 
ana«mia : all these ancemias belong to the megalocytic 
group. Strauss and Castle believe that normal 
hromatopoiesis depends upon the interaction of two 
factors, an intrinsic one present in normal gastric 
juice, and an extrinsic one occurring in certain food¬ 
stuffs, which is abundant in ‘Marmite’ and may be 
identical with vitamin B a . Up to 4 ounces of 
‘Marmite’ may be taken daily by an adult. 

Dorothy Temple Cross Research Fellowships in 
Tuberculosis 

The Dorothy Temple Cross research fellowships in 
tuberculosis for the academic year 1933-1934 will 
shortly be awarded by the Medical Research Council, 
and applications should be lodged with the Council 
not later than June 1. The object of these fellowships 
is to givo special opportunities for study and research 
to persons “intending to devote themselves to the 
advancement by teaching or research of curative or 
preventive treatment of tuberculosis in all or any of 
its forms”. Candidates must be British subjects and 
must possess suitable medical, veterinary or scientific 
qualifications. The fellowships will preferably be 
awarded for projected studies or inquiries outside 
Great Britain. They will be awarded for one year as 
a rule, and are of the annual value of not less than 
£350. It may also be possible to award a senior 
fellowship of considerably greater value for an 
intensive study of some particular problem of tuber¬ 
culosis at a chosen centre in another country. Further 
particulars are obtainable from the Secretary, Medical 
Research Council, 38, Old Queen Street, Westminster, 
S.W.l. 


Announcements 

The Dan/el-Pidgeon fund for 1933 of the Geological 
Society of London has been awarded to Mr. J. D. 
Solomon, who proposes to undertake the correlation 
of the Pleistocene deposits of south-eastern England 
with those of neighbouring parts of the Continent. 

Senators Prince Ginori Conti will read a paper 
on “The Natural Springs of Tusoany and their 
Industrial Application” before the Royal Society 
of Arts, Adelphi, London, on May 3, at 8 p.m. The 
historical development of the venture and its con¬ 
dition at the present day will be described, and 
illustrated by a film. Tho natural steam power 
developments, with special reference to boracic acid 
production, at Larderollo, Tuscany, were described 
in an article in Nature of January 14, 1928. 

The annual meeting of the members of the Royal 
Institution for the election of officers and to receive 
the annual report of the Visitors for the year 1932, 
will bo hold on May 1. At tho conclusion of the 
annuul meeting a portrait of Sir William Bragg, 
painted by Mr. William Nicholson, will be presented 
to the Royal Institution. 

The Ministry of Health has iasued revised port 
sanitary regulations (Statutory Rules and Orders, 
1933, No. 38) which will come into operation on 
May 1, together with an explanatory circular (1296), 
These regulations will replace several regulations of 
1907, 1920, and 1929. Tho aim is to consolidate most 
of the regulations relating to the control of shipping 
in ports, and to bring quarantine procedure into line 
with modem methods of international interchange 
of information relating to epidemic diseases. 

Applications are invited for tho following appoint¬ 
ments, on or before the dates mentioned : —An 
assistant borough electrical engineer for tho Fulham 
Borough Council—The Town Clerk, Town Hall, 
Fulham, S.W.6 (May 8). A professor of mathematics 
and natural philosophy at the McCrea Magee College, 
Londonderry—The Secretary of tho Faculty (May 
10 ). A headmaster of the Ashton-under-Lyne 
Junior Technical School—G. W. Handforth, Educa¬ 
tion Office, 8, Warrington Street, Ashton-under- 
Lyne (May 13). An independent lecturer in mathe¬ 
matical physics at tho Queen’s University of Belfast— 
Tho Secretary (June 12). A woman teacher of science, 
agricultural soience, gardening, geography, and 
hygiene at the Shortwood Training College for Women 
Elementary Teachers, Constant Spring, P.O., 
Jamaica—The Secretary, Cross Roads P.O., Jamaica. 
A mechanical draughtsman for the Sudan Railways 
—The Controller, Sudan Government London Office, 
Wellington House, Buckingham Gate, S.W.l. 
Mechanical engineers in the Royal Army Ordnance 
Corps—The Under-Secretary of State (A.G.9), The 
War Office, S.W.l. 

Erratum. In Nature of April 22, p. 565, ool. 2, 
lines 15 and 16, for phrase “one asymmetric oar bon 
atom" read “no asymmetrio carbon atom". 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Constitution of Ascorbic Acid 
We have now confirmed the accuracy of the 
Htructure (I) oooh.oo.oo.ohoh.choh.oh^oh which we 
had previously assigned to tho first (reversible) 
oxidation product of ascorbic acid on the ground that 
it yields oxalic acid and trihydroxybutyrie acid 
(Z-threonic acid) on further oxidation 1 . The above 
formulation represents an open chain acid, but it is 
now evident that at the moment of formation the 
substance behaves as a lactone of (I) and not as the 
free acid. We have already advanced a constitu¬ 
tional formula for ascorbic acid (represented by (II) 
and its tautomerides) which shows tho relationship 
between (I) and (II) to be as follows :* 

|-O-1 2H |-O-j 

CO.CO.CO.OH.CHOH.OHjOH — CO.CHOH.CO.CJH.OHOH.OH a OH 

O (II) 

Strong evidence in favour of these views has been 
obtained from a study of tho properties of the 
methylated derivatives of ascorbic acid. We find 
that dimethyl ascorbic acid (III), obtainod by the 
action of diazometliane on ascorbic acid, is a neutral 
substance which reacts with one equivalent of warm 
Nj 10 alkali without elimination of methyl alcohol. 
The formation of the sodium salt appears to involve 
the opening up of the laotone ring in (III). Both 
inethoxy groups are therefore enolio in character 
(contrast Karrer* and Micheel and Kraft 4 ). Profound 
decomposition occurs when the dimethyl derivative is 
wanned with strong alkali. In this respect the tetra- 
methyl derivative (see below) is much less stable and 
on continued heating with JV/10 alkali it breaks down 
with elimination of at least throe molecules of 
methyl alcohol. 

OO.O(OMe) : c(OMe)?CH.OHOH.OH 9 OH (III) 

The crystalline substance, m.p. 123°, obtained by 
Micheel and Kraft* by the action of methyl alcoholic 
ammonia on dimethyl ascorbic acid is apparently 
formed in on analogous manner by the addition of 
ammonia to the lactone group of (III). The two 
methoxyl groups of dimethyl ascorbic acid are 
retained in the product, which we find behaves as an 
amide. It contains one molecule of combined methyl 
alcohol and has an empirical formula C f H ia 0 7 N 
(not C|H ia O«N). 

The nature of the ring system (1:4) present in 
dimethyl ascorbic acid has been determined by the 
degradative oxidation of tetramothyl ascorbic acid, 
obtained by the action of methyl iodide and silver 
oxide on the dimethyl derivative. On treatment with 
ozone the tetramethyl derivative gives rise to a 
neutral substance (V) which reacts immediately with 
ammonia giving quantitatively oxomide and 2- 
hydroxy 3 : 4-dimethoxybutyramide. Detailed ex¬ 
amination of the hydroxy dimethoxy buty ric acid 
has revealed that it consists of two isomerides, the 
main portion (80 per cent) being 3:4-dimethyl- 
threomc acid, which we have characterised by its 


conversion into 2:3:4-trimethyl Z-tlireonie acid 
(amide, m.p. 77°, [a]o f 00° in water). The 
remainder was found to be 3 : 4-dimethyl Z-erythronio 
acid (amide, m.p. 113°, [oc]d — 34° in water). Tho 
amides of both hydroxy acids gave sodium isocyanate 
on treatment with sodium hypochlorite (Wearman’s 
reaction) and arc thoroforo a*hydroxy derivatives. 
The isolation of the two epimeric acids suggests that 
at some stage during the series of reactions onolisation 
has occurmi at C 4 . The observation is of Hpecial 
interest in that any possibility of such a change 
taking plane in the plant or animal or during the 
process of isolating ascorbic acid lias great significance 
from tho biological point of view. 


OO.O(OMe) : O(oMe).OH.CHOMe.CHROMA (IV) 

1 


CO.COOMe OOOMeOH.CHOMe.CH a OMe (V) 

i NH, , . 

CONHj.CONHj f OONH a .CHOH.CHOMe.CH 8 OMe. 

The present observations are incompatible with 
the furane carboxylic acid structure for ascorbic acid 
advocated by Micheel*'" (which we had previously 
rejected for crystallographic reasons) and with tho 
formulae recently suggested by Karrer®. The oxidation 
results demand for totramethyl ascorbic acid either 
(IV) or the structure 

)-°- 1 

OOOMe.C : C(OMt?).CH.CHOMe.CH e OMe, 

but apart from its inherent improbability on account 
of tho propylene oxide ring, the latter formula is unable 
to explain tho non-acidic character of the newly-formed 
first oxidation product of ascorbic acid or tho behaviour 
of the methylated derivatives towards alkali and 
towards ammonia. On the other hand, all the 
observations offer strong support to (IV) for 
totramethyl ascorbic acid and to (II) and its various 
tautomeric modifications for free aseorbio acid. 

We wish to thank Prof. A. Szent-Gytfrgyi for his 
kindness in placing at our disposal tho ascorbic acid 
used in this work. 

E. L. Hirst. 

10. G. V. Pekchval. 

F. Smith. 

Chemistry Department, 

University of Birmingham. 

April 7. 

1 Nature, 180, 8hs ; m2. 

a JM.CJ . {Chemistry and Industry), AS, 221; 1033. 

' Eel v. Chim. Acta , 16, 181 ; 1933. 

4 Natuuh, 181, 274, Feb. 25, 1933. 

• Z. physiol. Chem £15, 2S2 ; 1933. 

• Eeh. Cairn. Acta , 16. 302 ; 1933. 


Vitamin B 4 and Adenine 

In a recent preliminary communication, R. 
Tschesche 1 has directod attention to tho similarity 
between adenine hydrochloride and tho crystals 
isolated by Barnes, O’Brien and Reader*. These 
crystals were specifically stated by them to have 
vitamin B 4 activity (10y per diem per rat), but no 
claim was made that they were actually vitamin B 4 . 
Tschesche does not state whether tho specimen of 
crystals obtained by him was biologically active. 

The general resemblance in many respects between 
the isolated crystals and adenine hydrochloride? has 
been familiar knowledge in this laboratory for a 
considerable time. Before leaving the work in 
September, V. Reader tested a specimen of adenine 
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hydrochlorido (B.D.H.) for vitamin B 4 activity with 
negative results. In further work it has beon found 
that some crystalline preparations of vitamin B,* 
in which no adenine is detectable, are still contamin¬ 
ated with highly active vitamin B 4 . 

Hence, from two independent lines of evidence, 
vitamin B 4 and adenine cannot bo identical. The 
published analysis of the crystals, though showing 
general agreement with the formula of adenine 
hydrochloride, left room for difference. Further 
unpublished investigations by R. D. Hoard and 
J. R. O’Brien have shown that the crystals with 
vitamin B 4 activity consist, in fact, largoly of 
adenine*. Therefore it now remains to separate and 
determine the nature of the active residue. The 
conclusion that vitamin B 4 itself must be active in 
doses of less than ly per diem seems to be irresistible. 

It may be added that, so far, irradiated adenine 
has not exhibited vitamin B 4 activity in our hands. 

R. D. Heard. 

H. W. Kinnersley. 

J>ept. of Biochemistry, *T. R. O’Brien. 

Oxford. R. A. Peters. 

April 19. V. Reader. 

1 Tkuchesche, Ber. t 66* 581 ; 1933. 

■ Barnes, O'Brien and Reader, Biochetn. J., 28, 2055 ; 1932. 

* Klnnendey, O'Brien and Peters, Biot'hem . ./., 1 si, 232 ; 1933. 

4 Details will be published when complete. 


Absorption Spectrum of the Unsaponifiable Matter 
from Wheat-Germ Oil 

In a recent letter to Nature, Bowden and Moore 1 
record data on the absorption spectrum of the 
vitamin E fraction of wheat-germ oil. Ho early as 
1928, wheat-germ oil and extracts were studied here. 
The oil showed a maximum at 272 mg (£7} J.'JJJ’1 -9) 
and the unsaponifiable matter {kindly supplied by 
Prof. J. C. Drummond) gave evidence of maxima 
at- 280 mg and 256 mg, together with weak selective 
absorption in the visible. On rocrystallining, a white 
solid showing the ergosterol bands and very distinct 
maxima at 242 mg and 253 mg was obtained, whilst 
the more soluble coloured fraction still showed 
marked inflexions near 280 mg and 256 ing. 

About the same time, a vitamin E concentrate 
from wheat-germ oil, made available by the kindness 
of Prof. H. M. Evans of California, was studied. 
The material was an orange solid (mainly sterol), 
the visible absorption of which suggested a caroten¬ 
oid. The rocrystallised sterol showed the four 
principal ergosterol bands with additional well- 
defined maxima at 242 mg and 253 mg, whilst the 
non-crystalline fraction exhibited an inflexion near 
250 mg. 

Again last year, we examined an extract from 
wheat-germ oil kindly supplied by the Glaxo Research 
Laboratories. The alcoholic solutions showed the 
following bands : 

X max. 480 448 420 398 280 mg (inflexion) 

E\ cm, ° Cnt 4-3 5*3 0 7 80 

The material was worked up into a number of 
fractions without any very striking separation being 
achieved. The purifitwi sterol contained small but 
appreciable quantities of ergosterol and an uniden¬ 
tified sterol showing maxima at 242 -5 mg and 252 -5 
mg. An inflexion at 255 mg appeared in some of 
tho fractions from which sterols had been removed. 


.Early this year, another specimen of wheat-germ 
unsaponifiable matter was made available by the 
courtesy of British Drug Houses, Ltd. The maxima 
at 480, 448, 422 and 398 mg again appeared in the 
crude material and in the residues obtained after 
recrystallisation. The sterol fraction contained 
ergosterol and the unidentified sterol in comparable 
amounts (less than 1 per cent of the gross non-saponi¬ 
fiable matter). Tho non-crystalline fractions exhi¬ 
bited several weak inflexions, notably at 300-310 mg, 
280 290 mg and c. 250 mg. 

The observations of Bowden and Moore are thus 
confirmed. Further attempts at fractionation will 
involve high vacuum distillation of reasonably large 
quantities of material. Our data have not hitherto 
been published because no definite connexion between 
vitamin E and selective absorption has yet emerged. 

R. A. Morton. 

J. R. Edisbury. 

Chemistry Dept., 

University of Liverpool, 

April 8. 

1 Nature, 181, 512, April R, 1933. 


Fundamental State of Nuclear a-Particles 

It is known that y-rnyn accompanying a-dis¬ 
integration are due to the fact, that an ot-particle can 
escape from the nucleus with energy less than cor¬ 
responds to tho fundamental level, leaving the 
resultant nucleus in an excited state 1 . Tho relative 
intensities of those ‘fine-structure’ groups are given 
by the transparency of the potential barrier for 
corresponding energies E{a. n ) : 

4Tce*(£-2) %ey/m . . ~| 

./(«„) - exp y + h V ^' 2 yV " f J 

Vr e „ = Vr~ [l-0 002/O + l)] . . . (1) 

where j is the azimuthal quantum number of the 
escaping a-particle. These intensities must rapidly 
decrease with energy and will be still further reduced 
in cases when,; is not zero in the excited states; it can 
be calculated from (1) that this reduction will be 
respectively 1*3, 4, J6 and 105 times for ^ 1, 2, 3, 4. 

Thus we come to tho conclusion that, in coses whore, 
for normal decay, the a-particle has 0, the slow 
groups of * fine-structure’ will be very weak. 

I have shown 1 , however, from the examination of 
irregularities in the change of nuclear radii in the 
different radioactive families, that for certain elements 
the normal group of a-particles has j differing from 
zero ; this seems to be the ease for radium-actinium, 
actinium emanation and also, probably, for actinium 
C, radium C and thorium 0. This means that the 
nuclei of tho original and resultant element possess 
different spins, which is not so surprising if we 
remember that, for example, stable nuclei such as 
Bi m and Tl m , differing only by an a-particle, have 
spins differing by four units (9/2 and 1/2). For such 
oases tho relative intensity of a normal group will 
be considerably reduced in favour of slower groups, 
for some of which the spin-difference between the 
original nucleus and tho excited state of the resultant 
nucleus may vanish. For such a-transformations the 
‘fine-structure 1 will be much easier to detect, as the 
intensities of slower groups can be even larger than 
for the normal one. 

If we turn now to the experimental evidence 1 , we 
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find that it is in radium-actinium, actinium emanation, 
and the three C-products mentionod above that 
relatively strong slow groups are present, while for 
other elements the intensities of these groups are 
practically on the limit of observation. 

From the relative intensities of different ‘fine-struc¬ 
ture 1 groups of a given nucleus, it is possible also to 
determine the corresponding f s. For thorium t\ for 
example, the calculated (for 0 ) and observed 
intensities of different a-groups are shown in the 
accompanying table : 


Name of the 


a„ a f 

n i 

a. 


«roup 






Calculated in- 






tensity (for j -») 

10 

0-7 0 03 

0*006 

0*004 


Observed 






intensity ,, 

0-3 

10 0 03 

0 002 

0 02 


Relative de- j 






cream* 

17 

3-6 6-0 

13 

1 



It may be concluded that for and a k we have/ —3, 
for a 0 and a s ,/ — 2 and for a„/ —0 or 1. If we assume 
the spin-difference between the normal state of the 
thorium 0 and thorium (nuclei to bo 3, we arrive at 
the following system of excited levels of thorium C ff : 
f a 0 (p) ; a a (p) ; a 4 (*S’) ; a*(rf or/). 

It is not possible at the moment to compare the 
energy levels for all nuclei for which ‘fine-structure’ 
is found, as the experimental evidence is not yet- 
complete. The striking similarity between the levels 
of the nuclei of thorium C" and actinium X is note¬ 
worthy : these two level systems differ from one 
another only by 40 per cent, which is evidently 
connected with the change of radius by 20 per cent 
(6-6xlCH* and 7-9xl0“ ,s ). 

If we compare, however, the levels excited by 
a-decay with the level system of the radium C' 
nucleus 4 excited by (}-decay, wo find at once that 
the energy differences are in the last case about four 
times larger, which supports the hypothesis that 
y-radiation by p-decay is due to proton transitions®. 

G. Gamow. 

Physico-Mathematical Institute. 

Academy of Scienoea of U.fcJ.S.R., 

Leningrad. 

March 17. 

' Unmuw, NATTTrk, 180, 397, Sept. 13, 1930. 

* Uftmow, NATTJRK, 188, 470, March 20. 1932. 

* Rowmblnm, '‘Str. flue d«8 rayons alpha . rarK 1932. 

* Oamow, Matcrr, 181, 433. March 26, 1933. 

4 Uarauw, Natfrr, 181, 67, Jan. 14, 1933. 


Periodicity in the Solarisation of Calcite 
Repeated solarisation due to a prolonged exposure 
to the light of a quartz mercury lamp was observed 
by the photo luminescence exhibited by calcite 
from Nabeto. A definite quantity (0-045 gm.) of 
the finely granulated specimen was put at suitable 
intervals of time into the depressions of the sample 
holder 1 placed 15 cm. underneath the lighted lamp 
(100 volts, 3-1 amp.) which was employed as a 
constant source of exciting light. Thus a set of 
samples was subjected to excitation. A panchromatic 
plate was then applied, immediately after cessation 
of excitation, on the sample holder, thus oharged 
with a set of the samples excited for discrete dura¬ 
tions of time, the distance between the surface of 
samples and the photographic plate being 3 mm. 
After being left two hours, the plate was developed, 


and the photographic densities of the images generated 
on the plate by the action of phosphorescent light 
of the oxcitod samples were determined by moans 
of a microphotometor. The results are shown graphi¬ 
cally in Fig. 1 , which gives the growth curve of photo¬ 
luminescence, indicating its periodic reversal under 
the exciting rays. The ordinates represent the density 
corresponding to the intensity of phosphorescence 
and the abscissa? the duration of excitation. 

As will be seen, the first maximum of the intensity 
of luminescence appears at about two hours irradia¬ 
tion. With a still longer irradiation, the luminescence 
gradually loses in intensity owing to the solarisation 
of the sample. If the excitation is continued further, 
a minimum of the intensity of luminescence is reached 
at about twenty-five hours exposure, and a gradual 
incroase of intensity is then observed again up to 
the second maximum attained at about thirty-three 



hours irradiation, after which another reversal begins 
again. Of courao, the intensity of photo luminescence 
corresponding to the second maximum is very weak 
os compared with that corresponding to the first 
maximum. The result is quite reproducible with 
now samples. 

Hence it. can bo concluded that the phenomenon 
of solarisation of calcito, by which is moant the 
reversal of its photo luminescence process under the 
continual action of the light of quartz mercury lamp, 
is apparently analogous in character to the well- 
known photographic reversal. 

S. IlMOltl. 

Institute of Physical and Chemical Research, 

Tokyo, Japan. 

Feb. 2. 

1 ft. limorl and E. I warn*, Sri. Pap, Instil. Phys. Chem. Res.. 10, 4J ; 


Origin of Cosmic Radiation 

Experiments soom to Hhow that the cosmic rays 
are very fast particles, coming from world space ; 
but at present there is no acceptable theory of the 
phenomena giving rise to them. Neither Millikan’s 
nor Jeans’s hypotheses of nuclear integration or 
annihilation processes, nor Reg oner’s 1 or Swann’s* 
theories, soom to be in accordance with the latest 
experimental results. 
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In world space we have a mixture of single atoms 
and larger particles (cosmic dust, meteors, etc.)* 
Between the single atoms and the larger particles 
there can bo interactions of two different kinds : 

A . The single atom collides with the large 
particle. Then there will be an exchange of energy 
between the single atom and one of the atoms of 
the large particle. Processes of this kind will give 
the single atom a kinetic energy of about the some 
magnitude as the thermal equipartial energy of the 
large particle. 

J9. The single atom, however, can also react with 
the whole large particle, considered as a giant 
molecule. Tins will happen when the atom does not 
actually collide with, but only passes in the neigh¬ 
bourhood of, the large particle. The energy exchange 
is then due to the electrical forces. According to 
the gas kinetic laws, the most probable process is, 
that the particle with the lower kinotic energy 
will gain energy. Even if the large particle has 
a moss of only 10 10 gram, and a velocity of some 
km./sec., its kinetic energy is very much higher than 
that of the single atom. Therefore the kinetic energy 
of the atom increases at practically every encounter 
with largo particles ; and it seems probable that in a 
sufficient long time the atom can gain oven as large 
energies as the 10* or 10 10 ev., observed in the cosmic 
rays. 

If we suppose, as mean values, that at every 
encounter with large particles, there is a probability 8 
(8 is a small quantity) for an .A-interaction (at which 
a fast particle loses energy) and a probability 1 — 8 
for a if-interact! on, at which the atom gains an 
energy e ; then after p encounters of every atom, 
there is loft n (1 —8)*» atoms of n initial atoms, and 
each of these has gained the energy pt (as a mean). 
Consequently, if wo plot the numbers of atoms against 
their energy, we obtain an exponential curve. This 
is in agreement with the experimental results of 
Kunze*. 

It seems possible, therefore, to explain the origin 
of the cosmic rays, introducing no new hypotheses, 
and only applying the kinetic gas theory to the 
conditions of world space. 

Hannes Alfv^n. 

Physics Laboratory, 

University, Uppsala. 

March 17. 

1 Natuncit*., 19, 460 ; 1931. 

■ Phy «. Hev„ 43, 217 ; 1933. 

•£. PAy«i*,80, 659; 1938. 
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Cathode Ray Photography of Random Electrical 
Transients 

The recent improvements in the design of cathode 
ray oscillographs have naturally led to on exploration 
of their use for the external photographic recording 
of recurrent electrical events and also those of a 
transient nature which occur at random intervals. 
In the cose* of recurrent phenomena, such photo¬ 
graphy of the cathode ray trace is easy, but for 
random transients a satisfactory method must ensure 
that no ovont is missed and that fruitless exposures 
ore few. 

In some experiments carried out last summer, in 
collaboration with Prof. E. V. Appleton at King’s 
College, wo were concerned with the delineation of 
the rapid changes occurring in the earth’s electric 
field due to both near and distant lightning flashes. 


These changes caused the fluorescent spot to move 
horizontally and were reoorded on film carried by a 
revolving drum. By this method a resolution of 
pulses separated by time intervals of 20 micro¬ 
seconds was obtained, but it was unsatisfactory 
since the transient had to be anticipated and only 
a brief exposure was possible owing to the fogging 
causod by the background illumination of the tube. 
Methods employing a single time stroke and an 
electron beam trap were devised to minimise the 
relative intensity of this compared with the trace, 
but even so, distinct limitations arc imposed. 

These difficulties have boon overcome by using the 
special cathode ray oscillograph supplied by Messrs. 
A. 0. Cossor, Ltd., which gives a long after-glow of 
the red fluorescent trace, together with a form of 
circuit which gives a faithful oscillographic trace of 
an event, the occurrence of which is beyond the 
control of the operator. 

The same method may be usod to record the 
changes due to sustained or periodic phenomena 
occurring during a single swoop of the time base, 
which therefore obviates the necessity for a synchron¬ 
isation of the repeated time base to obtain the steady 
picture necessary for a ‘snap* exposure. The transient 
wave form remains on the screen long enough to 



enable the camora shutter to be tripped by a thyratron 
arrangement actuated by a small fraction of the 
initial voltage. This produces no apparent distortion 
of the wave form. The correct brief exposure is thus 
made a short time after the ovent has finished and 
a second relay can be used to move the film on to 
the next position. A valve phase change device 
ensures that the shutter shall be tripped by both 
positive and negative initial pulses. The response 
of the shutter relay system occurring after the 
electrical event, can bo made before any substantial 
decay of the rod after-glow and therefore the ex¬ 
posure is made during high luminescence of the trace 
compared with the general background. To obtain 
high photographic sensitivity a camera Ions liaving 
an aperture of //0 -99 is used, and advantage taken 
of the special properties of hypersensitive pan¬ 
chromatic film. Records have, however, been 
obtained on panchromatic film (H. and D. 400) 
using an ordinary photographic lens of aperture 
//6-3. 

Fig, 1 shows two records, twice the size of the 
originals, of a condenser discharge tlirough two 
different damping resistances, the exposure in each 
case being 1/25 sec. Records can be made on either a 
recurrent time base or ‘tripped* single time stroke. 
In the case of the latter there is, however, the dis¬ 
advantage that, with the present tube working at 
a gun voltage of 1500 volte, a stationary electron 




NATURE 


621 


April 29, 1933 


beam i $ accompanied by rapid disintegration of the 
luminescent material at the point of incidence of 
the beam. 

These experiments have been carried out as part 
of the programme of the Radio Research Board of 
the Department of Scientific and Industrial Research. 

F. W. Chapman. 

Wheatstone Laboratory, 

King’s Col logo, 

London, W.C.2. 


Form and Vibrational Frequencies of the NO* 
Molecule 

Bailey and Cassia 1 have recently presented data 
on the absorption of NO a — N a 0 4 gas mixtures in 
the region from 2-5 [jl to Iflg, from which they con¬ 
clude that the NO a molecule is linear and sym¬ 
metrical. As their conclusions and in some respects 
their data are in disagreement with rosults obtained 
recently in this Laboratory, and oarlior results*, we 
wish to present briefly the facts that lead us to 
conclude that the atoms in the NO a molecule are 
disposed as an obtuse angle triangle. Detailed reports 
will be published elsewhere. 

The most cogent argument against a linear model 
is the complexity of the fine structure of the discrete 
absorption bands in the visible and ultra-violet. 
The isolated band of NO* at 2491 A. clearly shows 
well-developed branches corresponding to rotations 
about two different axes of inertia, possible only 
if the molecule is non-linear in both the normal and 
excited states. Wo have examined the structure of 
the band undor high resolution and find additional 
complexities associated with mutations about the 
third axis of inertia of magnitude indicating that the 
molecule is only slightly, but definitely, bent (apex 
half-angle > 55°) in the normal state. Weaker bands 
of practically identical structure occur at 751*1 and 
1321*1 cm. 1 on the long wave-length side of the 
2491 A. band. Quantitative measurements of 
the temperature coefficient of absorption make 
certain that these frequency differences belong to the 
normal state, and are presumably the fundamentals 
v, and v t . 

In the infra-red we have made measurements with 
a prism spectrometer from IpL to using deep layers 
of gas under controlled conditions and find a number 
of bonds which we can definitely ascribe to N0 a or 
N a 0 4 . Those found in NO a and the bands found 
earlier above 4p can be accounted for as combina¬ 
tions and overtones of fundamentals 751, 1321, and 
1621 cm/ 1 . The last fundamental corresponds to 
the strongest band found at 6*17|x by Warburg and 
Ijeithauser and checked by Bailey and Cassie. 
Frequencies equal to the sum of observed frequencies 
are found, again excluding the possibility of the linear 
structure. However, it should be stated that we can 
also account for all our infra-red bands by using the 
two frequencies suggested by Cassie and Bailey and 
assuming an inactive frequency of 1010 cm. 1 . The 
infra-red data available do not permit a unique 
answer as to the structure. 

Although lacking details of their experiments, we 
think it possible to reconcile Cassie and Bailey’s 
data with our model, as follows. The band found 
by them at 13*4 (a is in good agreement with our 
Vf ma 751 cm. -1 , the deformation frequency ; that 
at 6*17p is the v* fundamental. The fundamental 


band corresponding to our v A = 1321 cm. \ whioh 
should occur at 7 *58jx, is missing. Inasmuch as the 
molecule is only slightly bent, we would expect this 
band to be the weakest fundamental; and it appears 
that the amount of gas in the absorbing layer was 
sufficient to bring out only the strongest bands, since 
they failed to report the strong 3-43^ band. 

All the other bands, and possibly these also, may 
be ascribed to the N a 0 4 molecule, if the term molecule 
is not too definite to apply to what may be viewed 
as a more or less short-lived partnership of two 
NO a groups. In our infra-red work it is found that 
all the frequencies of NO a appear again in N a 0 4 , 
indicating that the association bond is not strong 
enough to change appreciably tho binding within the 
NO a groups. In addition, N a 0 4 has bands due to 
tho extra degrees of vibrational freedom. 

On our interpretation, calculation of tho moment 
of inertia of NO a from the doublet separation of the 
16 -6 jjl band would have no significance ; and such 
a calculation from tho 6 17 ijl band must be regarded 
with caution, as a Q branch should bo present. The 
intensity of tho latter would however be small for 
a slightly bent molecule* and might well be missed 
except by spectrometers of the highest resolution. 

Further measurements in the infra-red are necessary 
to settle tho difficulties mentioned above. However, 
it seems that the moments of inertia of NO a will 
be obtained most accurately from an analysis of the 
electronic band spectra. 

Louis Harris. 

W. S. Benedict. 

G. W. King. 

Research Laboratory of Physical Chemistry, 

Mass. Institute of Technology, 

Cambridge, Mass., U.tS.A. 

March 7. 

1 Nature, 181 239, Feb. 18. 1933. 

• Warburg and Leithauser, Ann. PhyHk, 28. 313 ; 1909. Danleta, 
J. Amer. Ctiem. Soc., 47, 2860 ; 1925. Harris, Proc. Nat. Acad. 8ci., 
14, 690 ; 1928. Herrmann, Ann. Phytik. 15, 89 ; 1932. 

k Gerhard and Dennison, Phy$. fov ., 43, 107 ; 1933. 


Sporangia containing Spermatozoids in Ferns 

Although ferns have in a few instances shown 
some irregularities in the development of tho haploid 
and diploid generation, such as appertain to apogamy 



<«) (ft) 

Flo. 1. Sporangia with (a) spermatozoids, (ft) spores, x 1360. 

apd apospory, there has so far been little concrete 
evidence to homologise the sexual organs (or their 
content) with sporangia (or their spores) in ferns. 
The fact that spermatozoids have now been found 
in normal sporangia of Scolopendrium vulgare may 
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thus bo of some interest from the phylogenetic point 
of viow and may throw more light on the alternation 
of generations, which in ferns is of such a stable and 
characteristic typo. 

Only a small number of sporangia with Hjxjrmato- 
zoids have been found among the usual sporangia 
with spores. Both occur in the same sorus and are 
equally well developed as to stalk, wall, sequence 
of divisions, e?tc. The only difference is that about 
sixty (in one ease possibly only thirty-two) sperm- 
atozoids develop instead of the sixty-four spores. In 


(«) (ft) 

Kiu, 2. rhotnmirmifrttphH nf HprrmiitofcoidM In (a) MporunRlmn, 
(ft) antlKTtdium. y 4200. 

one instance, spormatozoids were almost certainly 
formed when the cells were still joined in tetrads. 

These exceptional sporangia have now been 
observed in fixed material of four normal, fully 
fortilo hybrids between the so-called ‘peculiar' and 
the normal type of Scolopendrium vulgar a 1 . It is 
probable that the phenomenon has something to do 
with the curious life-cycle of the ‘peculiar’ type. 

Alice E. Uaikdnek. 

John lnnes Horticultural Institution, 

Merton. 

March 3. 

1 Andenwon-Kottfl, I., Sventk Hot. Tifakr., 80, HPt. 1-2 ; 1932. 


Lunar Periodicity in Reproduction 

In view of the recent correspondence in Nature 1 
bearing on the question of reproductive periodicity 
in organisms, 1 should like to direct attention to some 
observations made by Miss S. M. Marshall and myself 
in Australia in 1928-29, which appear to indicated 
type of such periodicity not previously recorded. 
In shallow pools on the Low Isles coral reef, one of 
the common corals is the branched species Pocillopora 
bvlbofta. On some occasions, collections of branches 
of this coral will give off large numbers of planuhe ; 
at other times, large collections of branches will 
give off no planuke at all. During the period August 
1928 to July 1929, about eighty collections of branches 
were made, representing hundreds of colonies. When 
the results of these collections were plotted, it was 
found that the production of planulse was discon¬ 
tinuous, periods of production alternating with periods 
of no production. In the months December to April 
the productive periods occurred at about the time 
of new moon ; in July and August at about the 
time of full moon; and in May and June a 
transition period was demonstrable from new moon 
to full. 

I do not wish to emphasise this result too much, 
since the number of data is smaller than is desirable ; 


but I am doubtful if it is possible to escape the con¬ 
clusion that this coral breeds at Low IhIch at about 
the time of new moon during part of the year, 
changing over to full moon for another part. There 
was a coinoidence (but quite possibly no causal 
connexion) between this cycle and the behaviour of 
the tides, the lowest springs occurring during the 
winter months (May to October) at new moon and 
in daytime ; during summer at full moon and at night . 

If this interpretation of the records is correct, 
a change-over of the typo described introduces yet 
another complication into the alretidy difficult 
problem of finding any general explanation of the 
facts of lunar periodicity. A full account of the 
evidence here mentioned, together with information 
about the breeding of other corals and reef-animals, 
will be found in forthcoming reports of the flreat 
Barrier Reef Expedition of 1928-29 (British Museum, 
Nat. History), vol. IIT, No. 8, and a subsequent 
report not as yet complete. 

T. A. Stephenson. 

Zoology Department, 

University, 

Tape Town. 

1 Nature. 189, pp. 344, 473, 643. til2, 666, H6H, 90ti ; 1932. 
180, pp. 23, 169, 245 , 360 ; 1932. 


"The Case against Einstein" 

Nothing is more difficult than with good grace to 
protest against an unfavourable review of one’s work, 
but again nothing is more characteristic of mawkish 
sentiment than to refrain on that account from 
asserting a point of interest to science. 

In “The Case Against Einstein” I dealt with a phase 
of scientific thought that has received immense pub¬ 
licity, and that, if valid, would give for all time its own 
direction to physical rosoarch and mathematical in¬ 
vestigations. This theory 1 have criticised in a close 
and minute discussion of the crucial questions in the 
psychological, physical, and mathematical domains, 
and I have advanced arguments which, true or false, 
are there expressed in lucidity and in rigorous form. 
If my reasoning is false, I have done nothing at all ; 
if true, I have demolished the whole system of 
relativity and removed an incubus from the minds of 
students of physics all over the world. Incidentally, 
I have also indicated new forms of analysis which, 
applying to all sciences, have a direct bearing on this 
subject. 

To this aspect of the exposition the reviewer of 
my book in Nature of February 25, p. 260, has paid 
no attention whatever; he has devoted the very 
short notice accorded the book to a complaint 
against the “emotional” style of my writing. The 
emotion, consisting mainly of laughter, was directed 
against the tendency which I believe to prevail, even 
in high scientific circles, of judging a work of science, 
not on its intrinsic value in regard to science, but by 
influences, moral or immoral, which have nothing to 
do with the scientific merit. Hie “emotional” part of 
my book was necessary to combat the enormous 
popular prestige that Einstein’s dootrine has acquired, 
so as to enable me then to focus on the essential 
issues involved. 

Ahthur Lynch. 

80 Antrim Mansions, 

Haverstock Hilt, N.W. 

March 26. 
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Research Items 


Great Bear Lake Indians. The Annual Report for 
1931 of the National Museum of Canada contains an 
ethnographical study of the Great Iioar Lake Indians 
of the Mackenzie District, North-West Territories, by 
Dr. Cornelius M. Osgood, undertaken for the Museum 
between May, 1928, and September, 1929. The 
Groat Roar Lake is tins focal centre' of four tribes of 
the north-eastern Athapascans, well known in 
Canadian history os the Dogribs, Yellow Knives, 
Han's and Slaves, with the Satudone or Great Rear 
Lake Indians in the centre, who though politically, 
socially and linguistically distinct from the Haros 
to-day, may have become so only within the last 
hundred years. The tribal boundaries represent the 
extreme rango of the tribes, but they occupy and hunt 
over a very small section only at any one time. Owing 
to climatic conditions, the food problem is insistent. 
It imposes a migratory habit, and at times under 
stress has led to cannibalism. When food is plentiful 
the Indians eat enormously, but no food is laid up 
against scarcity, as among the peoples of the Pacific 
coast. This in part is due to difficulty of transport, 
as they have to move from one place to another 
seasonally according to the habitat of their food 
supply, fishing in one place in winter, another in 
Hummer, visiting another to obtain skins for clothing 
and so forth. Individual effort to attain personal 
security, in view of the communistic habit, of the 
tribes, is regarded as anti-social. The principal article 
of diet is fish, taken in winter by nets ingeniously 
spread under the ice. Next come moose and caribou. 
The moose is shot. The caribou was formerly taken 
by stalking, decoying, impounding, snaring and 
spearing. The hunting was a communal affair, 
initiated by the two most important men, the beHt 
hunter and the oldest man, the latter being assigned 
the meat for distribution. There is no individual 
ownership of hunting grounds. A variety of minor 
animals and birds was eaten. Franklin (1828) records 
the eating of a special kind of clay in times of scarcity 
or, as a chewing material, for amusement. 

Archaeology of the Marianas Islands. Miss Laura 
Maud Thompson has published a study (Bull. 100, 
Bernice P. Bishop Museum) of a collection of more 
than 9,000 archaeological specimens and field notes 
made by Comdr. Joseph Thompson, and Mr. and 
Mrs. Hans Hombostel in the Marianas, which is now 
in the Museum at Honolulu. The collection includes 
monuments, potsherds, stone implements, and skeletal 
remains as well as texts with translations, maps, 
photographs, etc., illustrative of the former culture 
of the Chamorro. The Marianas are of outstanding 
importance for the ethnology of Oceania, as they 
stand at the extreme north-west of the Micronesian 
culture area. No detailed account of this culture has 
previously appeared. Pure-blooded Chamorros be- 
came extinct at the end of the seventeenth century, 
when nearly all the males were exterminated in a 
religious war between natives and Spanish mis¬ 
sionaries. Of the Chamorro culture only the language 
remains but slightly altered. One of the most striking 
features of the ancient culture is the stone monument. 
In Guam the stone monuments occur along the shores 
and in the well-watered lowlands of the interior. 
Double rows of upright stones are associated with 
caps and are accompanied by burials, potsherds, and 


stono and shell implements. One of the must ex¬ 
tensively excavated sites is that of Epau, on the 
north-west coast. It consists of two straight parallel 
rows of roughly cut coral uprights, four in each row, 
pi act k <l in a rectangular plan with axis parallel to the 
shore. On the surface of the ground near each 
upright is a coral head-cap which apparently has 
fallen from its position on the upright. The uprights 
are about 11 ft. apart with a distance of 12 ft. between 
the rows. Large retaining stones support each upright. 
Here seventeen extended burials were found, head 
to south-east but facing south-west (left). They 
were of different ages and of both sexes. At head, 
chest and knees were scattered bones, potsherds, 
stone implements, shell scrapers and slingHtones. Six 
skeletons had parts missing, in one instance the skull, 
and five showed marks of fire. 

Jumping Rodents. A. B. Howell (Proc. Amcr . Acad. 
Arts and Sci. % 67, No. 10 ; 1932) has undertaken a 
detailed anatomical examination of the kangaroo rat, 
LHpodornys, of the New World and of the jerboas 
of the Old World, with special reference to the 
structural modifications due to jumping and to the 
convergence exhibited by these two groups of 
rodents, which iw'long respectively to the families 
Hetcromyidm and Dipodidie. An account of the 
habits precedes the anatomical description. In both 
groups there is some broadening of the face and a 
progressive weakening of the masticat-ory muscula¬ 
ture, but the first of these changes is probably 
correlated with the enlargement of the tympanic 
bulla?. The neck, always short in rodents, has under¬ 
gone further shortening and there appears to be 
also a shortening of the body with increased 
saltation and an increase in the strength and com¬ 
plexity of the back musculature associated with its 
use, in connexion with the hind limbs, in leaping. 
There is a decrease in the length and robustness of 
the arm and an increase in the length of the log. 
The progressive elongation of the hind limb is 
especially marked in the p*w, involving both meta¬ 
tarsals and digits. The breadth of the pen decreases 
and thoro is compaction of the bony elements result¬ 
ing, in the most specialised forms, in fusion of the 
central metatarsals, and there is a tendency toward 
reduction and eventual elimination of the lateral 
digits. Tho perissodactyl type of foot is eventually 
attained, save that in the most highly specialised 
forms the third digit is more slender than the second 
and fourth, but in these cases the three middle 
digits tend to become grouped into a functional 
unit. The result of these specialisations is the assump¬ 
tion of a bipedal, saltatorial, fligitigrade gait. The 
most specialised of the jerboas are far in advance of 
the kangaroo rats in saltatorial features. The most 
generalised of the Heteromyidce are not disoemibly 
fitted for leaping so that within this family saltatorial 
specialisation varies from little to much; tho 
Dipodid® are all highly specialised and would appear 
to have been exposed to saltatorial influences for a 
longer period of time. 

'Insects of the Marquesas Islands. Under the title 
“Marquesas Insects—1." (1932) the first of a series 
of bulletins dealing with collections made in the 
Marquesas and Society Islands has recently come to 
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hand. It is issued by the Pacific Entomological 
Survey which is supported by grants from the 
Hawaiian Sugar Planters’ Association, the Hawaiian 
Pineapple Cannors’ Association and by contributions 
from various sources made available by the Bernice 
P. Bishop Museum. The Marquesas Islands were 
selected for first consideration on account of the rapid 
floral changes known to be taking place in that group 
and its probable repercussion upon the fauna. 
Furthermore, the biology of this isolated archipelago 
seemed to afford valuable opportunity for zoogoo- 
graphical study. Most of the collecting was done by 
Messrs. E. P. Mumford and A. W. Adamson and the 
specimens are being deposited, as worked out, in the 
Bishop Museum, Honolulu. Some twenty-seven 
papers are contained in the present part and are 
written by various author it ies on the different groups 
of insects eoncerned. Special interest is attached to 
Dr. R. C. L. Perkins's descriptions of two species of 
weevil-liko .beetles of the genus Proterhinus , which is 
centred in Hawaii with but few forms known outside 
that group of islands. Among the termites, which 
were hitherto unknown from the Marqueaos Islands, 
seven species are brought to notice, by Mr. S. F. 
Light, of which threo arc regarded as new. Dr. W. M. 
Wheeler writes on ants, a number of new Diptera 
are described by Mr. J. R. Mai loch and, among other 
contributions, are two papors of Mr. G. F. Ferris on 
ectoparasites. The publication is issued by the 
Bernice P. Bishop Museum, Honolulu. 

Periodicity in Tree Growth in the Tropics. An interest¬ 
ing contribution on this subject by Jean Sehweizer, 
of Djember, Java, has appeared (Mitt. Naturforsch. 
Ges. Bern, 1932). As a rosult of the recent extensive 
vegetativo propagation of Hevea Dramlieneis y it is 
now possible to compare the behaviour of clones, 
propagated from the same individual, under widely 
different conditions of cultivation and climate. The 
author has thus been convinced that individual 
differences as to time of leaf production, length of 
rest period, etc., are inherited characteristics although 
they may be modified by climate, altitude, manurial 
treatment, etc. He points out that the rest periods 
of seedlings of Hevea are comparatively short, and 
two or more crops of foliage may be developed 
in the year, but that the rest periods increase in 
length with the age of the individual, when the 
periodicity tends to be linked with the annual 
climatic cycle. An interesting observation was the 
effect of manurial treatment in temporarily obliterat¬ 
ing the markedly individual behaviour shown by the 
different branches of the same tree as to the period of 
leaf production; an individuality which reappears 
in later years as the effect of the manure diminishes. 
The results of defoliation experiments are described 
and shown to depend upon the periodioity of growth 
prooesses at the apex. When the now crop of leaves 
is expanding, the growing point is forming new leaves 
and at this stage defoliation has little effect on the 
periodic cycle. Later, the growing points are forming 
flower buds and defoliation during this period may 
postpone the rest period. 

Probable Meteorite Scars in Carolina, In 1930 some 
peculiar elliptical depressions occurring in South 
Carolina were photographed from the air. A careful 
study of the photographs showed that the origin of 
these ‘bays’, as they are called locally, presents 
problems of extraordinary interest. F. A, Melton and 


W. Sohriever visited the region in the following year 
and their account of the observations made and 
conclusions reached is now published ( J. Geol ., 52-66 ; 
1933). The characteristic features and relationships 
of the depressions are (a) a smoothly elliptical shape ; 

( b ) parallel alignment in a south-eastern direction ; 

(c) a poculiar rim of soil that is generally larger at 
the south-eastern end than elsewhere; and ( d ) 
mutual interference of outline. Consideration of all 
these and other related facts leads to the conclusion 
that t-ho origin cannot be attributed to the operation 
of ordinary geological processes, A hypothesis in¬ 
volving impact by a cluster of meteorites is presented 
as affording the most reasonable explanation. The 
supposed swarm must have been large enough to 
possess a cross-sectional area of the order of 50,000 
square miles at right angles to the direction of move¬ 
ment. Similar features are not known to exist 
elsewhere on the earth’s surface. The depressions 
are, however, so inconspicuous to observers on the 
ground that even the topographic surveyors soem to 
have failed to see their significant characters. Aerial 
surveys in other coastal plains may therefore disclose 
the existence of similar scars that have hitherto been 
overlooked. 

Geology of South Africa. At the meeting of tho 
Geological Society of South Africa on November 14, 
1932, Dr. S. H. Haughton recorded the results of the 
revised survey of the Cape Town-Stellenbosch area. 
The succession of tho pre-Cape rocks is thus pictured : 
(1) Deposition of tho Malmesbury sediments with 
local volcanic activity shown by amygdaloidal lavas, 
obsidians and agglomerates. (2) Accumulation of the 
Frenoh Hoek volcanios of the Simonsberg area, con¬ 
sisting of felsitic lavas and tuffs and some quartz- 
porphyries. (3) Formation of tho French Hoek 
Beds : conglomerates, arkoses, grits and shales. (4) 
Folding and shearing of the above deposits. Intrusion 
of the granite, whioh mainly invaded the older 
Malmesbury beds, followed by quartz-porphyry 
sheets in the newer Frenoh Hoek beds. (5) Erosion, 
followed by the deposition of the Klipheuval sedi¬ 
ments. (6) Movement and possible faulting of all 
the abovo. Some of the faulting, however, is post- 
Cape, as tho Table Mountain Sandstone is also 
affected. It is shown that there is a marked similarity 
in lithological characters and sequence of events 
shown by the Malmesbury, Frenoh Hoek and Klip¬ 
heuval bods of the Western Province with those of 
tho Pretoria, Rooiberg and Waterberg series of the 
Transvaal. Dr. Haugh ton's paper will appear in 
the Transactions of the Geological Society of South 
Africa . 

Steam Tables. The American Society of Mechanical 
Engineers, with the support of the steam power in¬ 
dustries, hoe taken steps to secure greater reliability in 
steam tables, and the first contribution to this desired 
end is a paper in the February issue of the Journal of 
Research of the Bureau of Standards by Messrs. N. S. 
Osborne, H. F. Stimson, E. F. FiockandD. C. Ginnings, 
describing their measurements of the pressure of satur¬ 
ated water vapour from 100° C. to 374° C.—well 
above the critical point. The static method is used, 
about 300 gm. of air-free water being enclosed in a 
shell of chromium-nickel-steel, the temperature of the 
surface of the water being determined by a platinum 
resistance thermometer supplemented by thermo 
elements of ‘chrome! 1 and ‘copel\ and the pressure 
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by a piston loaded with weights. The results are 
given in tables, the temperature in International 
Centigrade degrees, the pressure in contibars, and in 
standard atmospheres and kilograms per square cm. 
for gravity 980*665. An additional table gives the 
temperature in Fahrenheit degrees and the pressure 
in lb. per sq. in. for gravity 32*174. Rates of change 
of pressure with temperature are also tabula toil for 
thermodynamical purposes. None of the usual 
formula? gives tho pressure correctly over the whole 
range of temperature and tho * authors use a five 
constant formula with different constants for the 
ranges 100°~275° C. and 275° 374° C\ 

Reaction between Hydrogen and Oxygen. Hirishel- 
wood, Moelwyn Hughes and Rolfo ( Proc. Roy. 
Soc. t March) have studied the reaction between 
hydrogen and oxygen in a hot silver vessel. At a 
temperature of 650° the reaction remained fairly 
alow, though in a silica vessel at this temperature it 
would be unmeasurably fast. The explosions which 
occur for the silica vessel when the pressure lies 
within a certain range were not obtained with the 
silver vessel. Tho reaction always showed behaviour 
characteristic of % pure surface reaction, and the 
authors conclude that the silver surface has a 
powerful effect in breaking reaction chains whioh 
are the mechanism of a rapid reaction in tho gas 
phase. 
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Study of ot-Particle Groups. A recent paper from the 
Cavendish Laboratory deals with the analysis of 
a-particles by an electromagnet of new design (Proc. 
Roy. Soc Maroh). Tho magnet consists of two bell* 
shaped pole pieces with a central core carrying the 
windings. The bells are placed mouth to mouth and 
an annular region of strong magnetic field is formed 
between their edges. A field of 10,000 gauss may bo 
produced over an annular region 80 cm. in diameter, 
5 cm. wide and 1 cm. deep with an energy of only 
200 watts, and a-rays may bo analysed by semi¬ 
circular focusing as in familiar (3-ray apparatus. The 
source is placed in the annular gap, anti diametrically 
opposite there is a small ionisation chamber con¬ 
nected to a valve amplifier and counting system. 
Successive groups of ot-pariicles are focused on to the 
slit of this ohamber by adjusting tho magnetic field. 
An arrangement of search coils, fiuxmeter and com¬ 
pensating circuit is used to measure tho changes in 
tho field. The results obtained are comparable with 
those obtained by Rosonblum using tho great Paris 
magnet. The fine structure of tho a-rays from 
thorium C is revealed, and the long-range a-particles 
from radium C l and thorium C 1 can bo studied. The 
interest of the investigations lies largely in the 
relation between a-ray and y-ray energies, and in 
some cases satisfactory correlations have already 
been made between tho quantum energies of y-rays 
and tho energy differences between «-particle groups. 


Astronomical Topics 


Astronomical Notes for May. Venus is an evening 
star, but too near the sun for convenient observation. 
Mars and Jupiter are approaching each other in Leo, 
but do not reach conjunction until Juno 4. Mars is 
47' north of Neptune at 8 p.m. on May 16 ; this may 
aid observers without circles in identifying Neptune. 
Saturn, in the eastern part of Caprieornus, may be 
seen after midnight; it is still too far south for con¬ 
venient observation in England. 

Tho times of disappearance, as seen from London, 
of four stars occulted by the moon are May 3, 10.31 
p.m. ; May 5, 8.57 p.m; ; May 30, 10.21 p.m. ; May 
31, 10.17 p.m. ; the magnitudes are 6 *7, 6*5, 6 *2, 7 *0. 

Two comets are within reach of moderate instru¬ 
ments. Comet Geddes is in Canes Venatioi ; an 
aphemeris is given in the B.A.A. Handbook. Comet 
Pons-Winnecke is in Aquarius; the following 
ephemeris is for O* 1 on the days named : 

K.A. Uool. 

May 4 20“ 56* 16» V 48' 

B 21 17 20 N. 0 £5 

12 21 36 44 S. 1 1 

16 21 66 32 S, 2 28 

20 22 15 46 S, 3 66 

It is in perihelion on May 18, at a distance from 
the sun of 102 million miles ; this distance has 
increased by 6 million miles during the last revolution, 
owing to large perturbations by Jupiter. 

To reduce to Summer Time, Add one hour to all 
times given. 

Paint Stan with Common Props? Motion. W. J. Luyten 
has recently published a paper describing a research 
that he has made with a blink microscope of plates 
of the region within 30° of the south pole (Mon. Not . 

& Astro. 8oc. f Jan,). It contains a list of stars 
i we concluded to be physically connected from 
the fact that they have common proper motions of 


considerable size. Tho paper attempts to find the 
probable distances and masses of the stars from a care¬ 
ful statistical study. There are seventy-three pairs 
which may be confidently taken as physically con¬ 
nected ; a few of these had been already announced 
by other observers. 

Two of the new pairs appear to show appreciable 
orbital motion in tho interval of twenty-nine years 
between the plates; their periods are roughly 
estimated as 2|-3 centuries, arid their parallaxes as 
about O K (deduced statistically, not by measure¬ 
ment). Both appear to be dwarf pairs, of the type 
of Kruger 60 ; they would repay visual measures 
with large instruments. 

New Proper Motions of Stars from Bergedorf Observa¬ 
tory. Band 7, No. 37 of the Bergedorf Mitteilungen 
contains the seventh instalment of the “ Eigen- 
bewegungs* Lexicon”. There are 3,757 new proper 
motions of stare (mostly faint) in the hours 4 and 6 
of right ascension. Altogether 45,204 proper motions 
have now been published in this series. The present 
list has been compiled by 0. Vick under the direction 
of Prof. R. Schorr. The declinations of the stars lie 
between 90° North and 1° South ; they are arranged 
in degrees of declination, the reference numbers of 
the Bonn Durchmusterung being given. 

* For nearly all the stare observations in the present 
century are available ; the dates of the latest observa¬ 
tions for each star are given. Reference is made to 
the “Geschichte dee Fixsternhimmels” for the early 
observations; the proper motion lists are designed 
to be used in conjunction with the 4 ‘Gesohicht© 1 *, They 
’ give tho magnitudes, the number of observations used 
for each star, and the proper motion in R.A. and 
declination in 100 years. No stare with less than 
three observations are included ; generally there are 
four or five. 
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Pilot Balloon Observations at Maurititr* 


'"pHE study of the upper wind currents over 

JL Mauritian with the aid of pilot balloonH was 
begun in July 1925, and the results obtained in the 
early years have been discussed by Walter and 
McCurdy (Geophysical Memoir No. 39 of the British 
Meteorological Office and Miscellaneous Publications 
of the Royal Alfred Observatory, No. 9 are two of 
the papers dealing with this subject). In Part 1 of 
the memoir under review iH summarised all the 
ascents from July 1928 until December 1929 in 
tables giving the speed and direction of the wind 
mostly for stops of 500 or 1,000 metros height ; and 
also, in the form of monthly means and frequencies, 
the results of recent and earlier asconts. As many as 
28 ascents have reached a height of 8,000 metres and 
80 a height of 0,000 metros ; the general summary is 
taken up to 8,000 metres. 

In Part 2 the results are discussed. This discussion 
is much more thorough than is usual in such work. 
It is an endeavour to “build up a scheme of the upper 
wind structure within the tropics and show how the 
Hohotno is modified by the seasons”, to quote the 
authors* own words. In it they remark that moteoro- 
legists appear to be diffident in applying the goo- 
strophic wind formula—which covers the case of air 
motion along a great circle—to regions within the 
tropics, and that their own experience has suggested 
to them that the isobaric chart between latitudes 5° 
and 25° 8. is normally composed of “straight isobars”, 
to which the geostrophic formula applies, and that 
the* observed winds fit the isobars “at least os well, 
both in speed and direction, in latitude 5° as in 
latitude 50° ”, 

They then proceed to derive from the geostrophic 
formula an expression for the height of the reversal 
layer between the lower easterly and the upper 

• Miscellaneous Publication* of tho Royal Alfred ObHprvutory, No. 
11. “Hlot Balloon Ob»rvtttlnu* ftt Mauritius.” By tt. A. Watson and 
N. U. McCurdy. Pp. 17-4 3 plates. (Mauritius.) 


westerly wind currents over that part of the tropics 
that lies more than 5° from the equator. The formula 
obtained is as follows : 

H . P 0 , dTk dP 0 
" 07 *4 (2V) fi dX “ dX 

where H is the height of the reversal layer in metres, 
Th is mean temperature of the air from tho surface 
to height H , in degrees Centigrade absolute, X is 
latitude, and P„ is pressure at sea-level, in millibars. 

The values given by this equation after various 
plausible assumptions such as the constancy of mean 
horizontal temperature gradients at all heights (based 
on the known smallness of horizontal temperature 
gradient at the surfaoe over the tropical oceans, and 
the probability that lapse-rate varies very little) 
range from 17,700 metros in latitude 10° In 3,200 
matroH in latitude 20°. 

The authors compare the theoretical figures with 
those found over various tropical islands, for example 
at Apia, Guam and Honolulu, and allowing for the 
seasonal disturbance caused by |jhc shifting of the 
thermal equator with varying declination of the sun, 
obtain fair agreement on the whole, though the 
figures are not applicable in the neighbourhood of 
largo land areas. The work concludes with diagrams 
showing tho observed seasonal variation in the height 
of the reversal layer over Mauritius, monthly means 
of velocity up to 8,000 metres, and wind tosob up to 
the same height. 

The mathematical analysis in this memoir may 
possibly be open to criticism here and there, but a 
serious attempt to go beyond the descriptive stage and 
to relate local conditions with the general atmospheric 
circulation is rarely made in papers dealing with upper 
winds, and is particularly welcome when the region 
studied forms part of an immense area for which few 
meteorological data relating to such winds are 
available. 


Sexual Cycle in the Rhesus Monkey 


D R. CARL «. HARTMANN ha* recently pub- 
fished* an account of his detailed investigation 
of menstruation and pregnancy in the monkey, 
Mocacua rhesus. Comer’s generalisations concerning 
the cellular content of the vagina of the monkey are 
fully corroborated ; the leucocyte number falls near 
the middle of the cycle and tho number of comified 
cells rises to a peak near tho end of the interval. 
Instead of tho vaginal smear method, vaginal lavage 
has bean adopted and has proved more instructive 
since it enables tho cells to be studied in the living 
condition, vitally stained with methylene blue, which 
also affords a ready means of differentiating the kinds 
of comified colls in the vaginal lumen. The amount 
of desquamation from the vaginal wall can be 
quickly road off, after lavage, in terms Of the per¬ 
centage of sediment in the collecting tube. Because 
of the constancy and reliability of the curve of 
vaginal desquamation as compared with the character 
of the comified cells and leucocytes recovered, the 
latter are no longer studied and recorded; the 
amount of desquamation and of uterine bleeding are 

* Carnogfo Inst, of Washington : Contributions to Embryology, 
voL £3, No. 134, August, 1092. 


the two principal factors now studied in menstruating 
females. When the vagina is practically free of 
desquamated cells the animal is at a low ebb sexually, 
and the uterus and ovaries are small and hypo- 
functional , 

Forty-two females, mostly full grown, have fur¬ 
nished data for more than seven hundred menstrual 
cycles—from a few to fifty-cme for the individual 
females. The average of four hundred cycles for 
twenty-two of the more vigorous females is twenty* 
seven to twenty-eight days, but the variations are 
wide. The average duration of flow approaches four 
to six days. Dr. Hartmann’s paper adds to the 
literature several hundred proven cases of menstrua¬ 
tion without ovulation ; the same individual, with 
regular menstrual rhythm, may alternate ovulatory 
with non-ovulatory cycles. From an inspection of 
the ovaries in summer and in winter it was found 
that the almost complete sterility of the female 
Rhesus in the warm months of the year was due to 
her failure to ovulate. A tentative estimate of the 
age of puberty (the time of the first menstruation) 
and of maturity (the capacity to ovulate And conceive) ■ 
is three and four-and-a-ha If years respectively* 
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Precise data can now be presented on ovulation 
and conception- time in a menstruating primate. The 
most exaot figures relate to nearly forty coses in 
which the day of ovulation was precisely determined 
by palpation, and information almost as exact was 
furnished by nearly fifty conceptions based on 
limited mating periods. The optimum conception 
day is the end of the thirteenth or the beginning of 
the fourteenth day. The ovaries do not necessarily 
alternate in ovulation ; alternation is the more usual 
condition but the same ovary may discharge an egg 
twice or oven thrice in successive cycles. The placental 
sign—due to the leakage of blood into the uterine 
lumen from dilatod uterine glands about tho site of 
implantation, occurred in all the cases of pregnancy 
observed. The sign is as infallible in the monkey as 
in the rat, and begins about the time the menses of 
the animal are due, on tho average seventeen days 
after conception. 

The span of gestation in Rhesus, based on thirty 
cases is on the average 164 days, but varies with the 
physique of the individual—the more vigorous 
individuals keep the foetus longer. A 0 per cent 
longer time in utero was associated with 26-5 per 
cent greater birth-weight; the latter is not considered 
a consequence of tho former but both as a function 
of vigour on the part of the mother. All the mothers 
nursed their babies when these were viable. Seven 


months seems to be the usual length of time in which 
lactation inhibits the menstrual cycle ; fchon cyclic 
manifestations increase gradually, the ovaries and 
uterus increase in size, but ovulation may be delayed 
for months although the menstrual cyole proceeds 
more or loss regularly. 

Rectal bimanual palpation of the genital organs 
is cosy to carry out in Rhesus and gives very accurate 
information about the condition of these organs. It 
is possible not only to differentiate ovulatory from 
non-ovulatory cycles but also to determine the exact 
time of ovulation by the vory evident change in size 
and consistency of the ovary with the collapse of the 
follicle. After the collapse of the Graafian follicle the 
corpus iuteum may be felt growing from day to day 
anti the uterus keeps pace. Pregnancy may be 
diagnosed by rectal palpation with relative certainty 
by the nineteenth day and with practical certainty 
by the twenty-first day. On the basis of twenty 
pregnancies a chart has been constructed in which 
the size and consistency of the uterus and the size 
of the foetal head are recorded as found at each of 
the twenty-three and a half weoks of pregnancy, 
and the author states that this should enable the 
investigator, after a single palpation of a pregnant 
female, to predict the approximate date of birth, 
Tho paper is illustrated by six plates and ten figures 
in tho text, and protocols are appended. 


Fuel Research 


T HK Annual Report of tho Fuel Research Board 
for the year ending March 31, 1932 (H.M. 
Stationery Office. 2s. net) refers to the incidence of 
the financial crisis, which necessitated a retardation 
of those branches of its activities which seemed loss 
likely to produce immediate practical results. 

Apart from the carbonisation plant, referred to 
below, considerable attention has been given to the 
study of tar, the most advantageous disposal of 
which is vital to an industry of low temperature 
carbonisation. Work is following two lines: (a) 
hydrogenation of the tar to produce Diesel oils and 
motor spirit, and (6) fractional distillation to recover 
constituents of potential value in ohemioal industries. 
The production of road tar is also being studied. 

Experiments on the direct hydrogenation of coal are 
directed towards elucidating the influence of catalysts. 
Yields of motor spirit up to 145 gallons per ton of 
coal have been obtained, but the commercial future 
of the process would be dependent on the existence 
of a subsidy. The Coal Survey of Great Britain has 
now been extended to cover the whole of the national 
coal areas, and progress is being steadily mode. This 


is one of tho Board’s most valuable tasks, for only 
those who have considered the selection of coal for 
special purposes know how limited has been the 
supply of authenticated data. 

The Fuel Research Board has made carbonisation 
at low temperaturos, especially in continuous vertical 
retorts, one of its chief studios. Cast iron retorts did 
not prove commercially successful but a new design 
of firebrick retort has boon developed which, after 
two yoars* working, is considered very promising. 
An account of experience with them is given in Fuel 
Research Technical Paper No. 35, “Low Temperature 
Carbonisation. Narrow Brick Retorts at the Fuel 
Research Station” (H.M. Stationery Office. 6d.). A 
wide range of coals—even the most strongly caking 
—has been successfully carbonised at reasonable 
speeds, yielding products of satisfactory quality. 
The uso of firebrick instead of iron has been ad¬ 
vantageous in allowing tho use of higher temperatures, 
which relieves the operator from many of his anxieties. 
The report prompts the conclusion that tho plant in 
its evolution tends to approach existing designs of 
commercial carbonisation plant . 


Genetic Studies 

HIS work referred to below is divided into throe 
portions, dealing respectively with inverted 
sections of the autosomea in Drosophila melanogaster, 
with translocations between the second and third 
chromosomes, and with two new lines in which the 
X-ohroxhosomos of the female are terminally attached 
to each other. The treatment is highly condensed 

* "Contribution* to tho Genetic* of certain ChronuMome Anoroata 
inlhviophila ttokmogattor." By A. H. Sturfcevant And T. Dobihanalcy. 
{PnfcHcstton Bo. 421.) Pp. v+81. (Wsttitagton, D.C.: Carnegie 
luttttartkm, 1931.) 1 


on Drosophila 1 * 

and technical, with a wealth of now brooding data 
and some new interpretations. 

In 1921, Sturtevant suggested that oases of reduced 
crossing-over which appeared only in the heterozygous 
condition might be due to inversion of a section of a 
chromosome. He has sinoe shown that several such 
reducers are actually due to an inverted section—so 
that homologous genes do not correspond in position. 
In the present paper, sixteen new cross-over reducers 
in chromosome III are investigated. They fall into 
three groups and 1 nearly all are shown to result from 
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an inversion of a longer or shorter section. The 
geographical distribution of reducers in D. melano - 
garter indicates that they must arise independently 
and fairly frequently. In D. simulan#, on the con¬ 
trary, which has an inversion in chromosome III 
compared with T). melanogaster , this is the normal 
condition of the species, being found in all material 
collected from many different parts of the United 
States. 

The second paper gives a gonetical and cy to logical 
account of four translocations between chromosomes 

II and III (the long chromosomes) in D. melanogaster. 
Three of these, which arose in X-ray experiments 
of Dobzhansky, are callod reciprocal translocations. 
In two of them the chromosomes both broke very 
close to the (central) spindle-fibre attachment, the 
two left halves then uniting, and also the two right- 
halves. In the third case, the right half of chromosome 

III was exchanged with the terminal section of the 
left half of II. In another translocation, the extreme 
left end of II was attached to the middle of the 
left limb of III, These translocations are all lethal 
when present in the homozygous condition. In some 
of these translocations the pairing of the somatic 
chromosomes is different from that of the wild type, 
like regions of the chromosomes in their new positions 
tending to lie side by side ; and in at least one, certain 
chromosomes are visibly different in shape from 
the normal. The bearing of these results on the 
ring formation of chromosomes in CEnothera is 
discussed. 

Two lines with attached X-chromosomes are added 
to the two already known. They are believed to have 
arisen from an XX sperm. Triploidy occurred in one 
of these lines, and the X-chromosomes sometimes 
become detached, probably in oogonial cells. Three 
mosaic females were found, probably derived from 
eggs with two nuclei, as well as several mutations 
the genetics of which are discussed. R. R. G. 


University and Educational Intelligence 

Belfast.-—D r. K. G. Emel^us, lecturer in physios, 
who is at present in the United States with a Rocke¬ 
feller fellowship, has been appointed to the chair of 
experimental physics in succession to Prof. W. B. 
Morton. 

Cambridge. —W. V. Lewis, of Gonville and Caius 
College, has been appointed university demonstrator 
in geography and Dr. N. W. Pirie university demon¬ 
strator in biochemistry. 

The Linacre lecture will be delivered by Prof. E. 
Mellonby on May 6 at 6 p.m. in the lecture room of 
anatomy. The title of the lecture will be “The 
Nervous System within the Pale of Nutrition”. 

London. —The following doctorates have been 
conferred: DJSo. degree in biochemistry on Mr. 
A. G. Norman (Bothamsted Experimental Station) 
for a published work entitled “The Biological De¬ 
composition of Plant Materials*’ (Biochem, J. and 
Ann . Econ . Biol., 1929-32); D.Sc. degree in biology 
on Prof. R. Buggies Gates (professor of botany at 
King’s College) for published works entitled (1) “The 
Mutation Factor in Evolution” (Macmillan, 1915), 
(2) “Mutations and Evolution” (Cambridge University 
Press, 1921), (3) “Heredity and Eugenics” (Constable, 
1923) and (4) “Heredity and Man” (Constable, 1929) 
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and also about 120 scientific memoirs and paper* 
mainly on plant genetics, cytology and human genetics; 
D.Sc. degree in chemistry on Mr. E. Lester Smith 
(Chelsea Polytechnic) for fourteen published works on 
the physical chemistry of soap solutions, emulsions, 
and the saponification of oils ; D.Sc. degree in geology 
on Mr. B. H. Knight (University College and Chelsea 
Polytechnic) for a published work entitled “The 
Road-making Stones of Argyllshire” ( J. Inst . Mun. 
and City Engin 1932) together with thirty-one other 
published works ; D.Sc. degree in physiology on Mr. 
R. J. Lythgoe (University College) for a published, 
work on “The Adaptation of the Eye : its relation to 
the Critical Frequency of Flicker” and “The Measure¬ 
ment of Visual Acuity” (Med. Res. Coun. Special 
Reports, 134 and 178); D.Sc. degree in veterinary 
science on Mr. S. C. J. Bennett (Royal Veterinary 
College) for a thesis entitled “Contagious Bovine 
Pleuro-Pneumonia : Control by Culture Vaccines” 
(J. Comp. Path, and Therapy 1932); and Mr. A. W. 
Stableforth (Royal Veterinary College) for a pub¬ 
lished work on “Bovine Mastitis” (J. Comp. Path., 
1930 and 1932) and “Johne’s Disease” (“System of 
Bacteriology”, Med, Res. Coun., 1930); D.Sc. (Eco¬ 
nomics) degree on Hirendra Lai Dey (London School 
of Economics) for a thesis entitled “Indian Tariffs in 
relation to Industry and Taxation” (Allen and 
Unwin, 1933). 

St. Andrews. —At a meeting of the University 
Court on April 21, a letter was read from Prof. 
J. E. A. Steggall intimating his retirement from the 
chair of mathematics in University College, Dundee, 
as from September 30. The Court, expressing regret 
at the termination of Prof. Steggall*s fifty years* 
service in University College and its recognition of 
the admirable work he has done, agreed to accept 
his resignation and to express to him the hope that 
ho may enjoy his well-earned retirement. 


A B a yliss-Starling memorial scholarship for 
physiology will be awarded shortly. The annual 
value of the scholarship is about £120, with exemption 
from tuition fees, and it is tenable at University 
College, London. The scholar will be required to follow 
a course of study approved by the Jod^eU professor 
of physiology involving a training in the principles 
of, and methods of research in, either physiology or 
biochemistry or both. Candidates for the scholar¬ 
ship must send their applications to the Secretary 
of University College, Gower Street, W.C.l, on or 
before May 13. 

“The Crisis in Education” was recently discussed 
at an American Citizens 1 Conference convened for 
the purpose at Washington, and Science Service 
reports that, because of the value of the scientific 
research conducted in them and of the training for 
life they afford, the support of universities was 
strongly urged by a special committee of the Con¬ 
ference. Furthermore, the Conference declared that, 
during a period of economic stress such as that nofr 
existing, there is imposed upon all those in positions 
of responsibility, whether in government, industrial 
or cultural activity, a olear duty to promote btija+iV. 
fidence among the people in their educational inetf ^ ’ 
tutions. A note of alarm as to symptoms of loss if 
such confidence is also sounded in the annual 
of the Commissioner of Education* 
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Calendar of Nature Topics 

May Sunshine 

May in England is primarily the month of sun¬ 
shine. Although in June the days average nearly 
on hour longer, the clearer skies of May almont 
suffice to make up the handicap, and the actual 
duration of bright sunshine is very nearly as great 
in May as in June ; in some parts of the country 
May is even the sunnier. This characteristic of 
“the merry month of May” was early recognised ; 
Shakespeare wrote : “Maids are May when they are 
maids, but the sky changes when they are wivos.” 
May is the last month of spring ; the winds have 
fallen to gentle breezes, but they still blow mainly 
from south-west. Winds of southerly origin are 
generally moist, but their stratification is stable, 
and violent storms am rare. In June, pressure rises 
over the Atlantic to the west of the British IsIch 
and the prevailing winds blow from north of west ; 
approaching more southerly latitudes the lower 
layers of air are warmed by contact with the surface 
and tend to become unstable. Hence in June, skies 
become cloudier and thundery conditions begin to 
develop. 

Swallow and Cuckoo Arrive 

No migrant birds have received more general 
attention than these, and although consensus of 
opinion gives April as the usual month of first 
arrival in Britain, it is curious that the range within the 
month should be so varied. Dr. Eagle Clarke records 
the earliest average for the swallow as March 21 for the 
usual date of first arrival in England, April 6 for- 
Scotland ; Gilbert White’s dates in Hampshire range 
from March 26 to April 20 ; Marwick’s in Sussex 
from April 7 to April 27 ; Blomefield’s in Cambridge¬ 
shire from April 9 to April 28, and the Phonological 
Society’s average for thirty-five years works out at 
April 21. For the cuckoo, the corresponding average 
is April 26 ; Blomefleld’s average of seventeen years 
is April 29, his range April 21 to May 8, closely 
corresponding to Marwick’s April 16 to May 3, less 
olosely to White’s April 7 to April 26. 

Precision of Return of Swallow 

One of the many interesting discoveries which the 
tinging method of tracing bird migration has placed 
beyond doubt is that swallows often return to the 
exact locality from which they set out in an earlier 
year. Dr. Landsborough Thomson has summarised 
the evidence from many sources. In Britain, twenty- 
one swallows marked as nestlings have been found 
again at their place of birth, seventeen in the follow¬ 
ing summer, two after two years, and two after 
three years, while six marked as adults have returned 
to the old nesting locality. Sometimes the return 
was extraordinarily precise, to the same porch or 
outhouse, sometimes to within a few miles; but 
occasionally a considerable distance intervened, the 
two greatest divergences being the return of a bird 
born in Stirlingshire to Yorkshire (170 miles) and of 
the recovery of one, bom in Ross-shire, at Glasgow 
(1$$ miles) after an interval of nine years. In 
Hungary, von Sceftts recorded many returns of 
t^uows and house-martins of great accuracy, and 
outside radius of two kilometres. In one 
a bird used the same heat in six tfuboeesive 
'S^(|(ioiis, and A pair has 'been observed to keep together 
. ‘ ’* ■. ■ ’ ", • 
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for three years. When it is remembered that these 
returns follow a double journey, to and from southern 
Africa, under varied conditions of wind, the precision 
of way-finding and the appreciation of locality 
take rank as outstanding wonders of bird migration. 

Red Deer Shed their Antlers 

Richard Jeffries states that the red deer of Exmoor 
shod their antlers in March, but whilo this is the 
shedding month for park deer, in general it may 
be said that wild stags in England cast their antlers 
in April and in Scotland in May. In this process, 
Nature seems to be in wasteful mood, for the building 
up of a pair of ant lore weighing approximately ten 
pounds, largely from a material so scarce in the 
food of deer as limo salts, must entail a considerable 
physiological drain upon the stag. In less than four 
months, the antler will be completely formed; it 
will serv o its purposes for the remaining eight months 
and then be entirely cast off. 

The shedding of the antlers depends mainly upon 
the cutting off of the blood supply, and this is brought 
about by the growth of the bony tissue so that it 
encroaches upon the blood-vessels lying in the central 
mass of the antler shaft or beam. The very solid 
end of a shed antler represents the non-vascular 
tissue which, in developing, has obliterated the blood¬ 
vessels and so cut off the blood supply to the ant lor, 
causing it to become a dead structure. Then follows 
a process analogous to necrosis. At the junction of 
the antler and the process of the frontal bone upon 
which it rests, the bone is resorbed and an area of 
weakness develops, so that by rubbing its antlers 
against a tree or rock or even by a violent shaking 
of the head, the stag is able to free itself of them. 

Bull Frogs Calling 

By the end of April and the beginning of May. 
the choruses of bull frogs will be in full song in 
North American swamps, making noise enough to 
be heard a mile away and almost to deafen observers 
close at hand. Although frogs, as Sir J. Arthur 
Thomson used to put it, invented the first love song 
in the world, they have been able to impart a wonder¬ 
ful amount of variety to their croaking. The song of 
the Carolina toad (Bufo terrestria) may be no more 
than a slight chirp, but it has also been described, 
by Prof. A. H. Wright (1932), as a trill, a drone, a 
musical note in quality or a bass roar, to bo inter¬ 
preted in English (or American) as “waghrrrrrr 
rrrrrr” ; a very different performance from that of 
the green tree- or Tried bacon' frog (Hyla dnerea) of 
which the shrill, loud voice, curiously human, seems 
to call “grab, grab, grabit, grabit”. The Carolina 
toad, like many of the species of Hyla, has a large 
vocal sac under its throat, and when croaking • the 
throat is at first distended to its full capacity and the 
body compressed, followed by the collapse of the throat 
and distention of the body. The croak is of seven to 
nine seconds duration and is repeated at intervals of 
fotir to sixty seconds. Temperature readings during 
the periods of croaking varied from 68° to 88° F., 
but the best choruses occurred at 68° to 74° or 
higher. Most of the croaking was preceded or accom¬ 
panied by rain, or cloudy weather, and rain appears 
to be the important determining factor. As the 
season wears on to June and July, croaking slackens 
in volume, and Wright's data seem to show that the 
later the season of chorus probably the greater the 
amount of rain required to give the initial stimulus. 
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Societies and Academies 

London 

Mineralogies! Society, March 23. L. J. S ven cur : 
Biographical notices of mineralogists recently de¬ 
ceased (fifth series). Max H. Hey : A possible source 
of error in the determination of symmetry from 
optical extinction-angles. In certain cases a small 
departure of a out plate from the intended section 
direction may lead to comparatively large errors in the 
extinction angle and hence to an incorrect determin¬ 
ation of symmetry. This is well illustrated by mesolito. 
Max H. Hey : Studies on the zeolites. (5) Mesolito. 
New analyses and X-ray studies of mesolite indicate 
that the correct formula is Na 4 Ca 6 Al lt Si a4 O 80 22H a O. 
There is often a slight replacement of sodium 
by potassium, and generally an appreciable replace¬ 
ment of calcium by two atoms of sodium. The axial 
ratio has been determined by goniometric and X-ray 
methods. Refractive index, birefringence and optical 
axial angle measurements have been made. The 
vapour pressure has been studied by the isohydric 
method previously described. A number of base 
exchange products have been prepared and the 
potassium and lithium derivatives shown to be 
identical with those obtained from natrolito. This 
provides the first conclusive proof that mesolite and 
natrolite are, as has been commonly assumed, iso- 
structural. X-ray photographs of mesolite are very 
similar to those of natrolite, but show distinct 
differences. The space-group is O'. A. E. Mourant : 
The dehydration of thomsonite. A study of the 
dehydration of thomsonite by the isobaric method. 
The results, obtained some years ago, are supple¬ 
mentary to those obtained by Hey by the isohydric 
method and differ from them in some respects. De¬ 
hydrated thomsonite does not absorb air. The lattice- 
shrinkage reaction has been further investigated. 
F. J. TURNER : Note on the occurrence of piodmon- 
tite in quartz-muscovite-schist from the Shotover 
valley, western Otago, New Zealand. A description 
of piedmontite in schist occurring as boulders in the 
Shotover River. The mineral has not previously 
been recordod from New Zealand. 

b Paris 

Academy of Sciences, March 13 (CM., 196, 733-820), 
Charles Nicollk and J*. Laigret : The conserva¬ 
tion of various types of typhus virus in the brain of 
infected rats and guinea-pigs. Marcel Brelot : The 
problem of Diriohlet. Krawtchouk : The dis¬ 
tribution of the roots of orthogonal polynomials. 
Edm. Lahayk : A method of resolution of algebraical 
equations. Claude Che valley : The generation 
of a topological group by infinitesimal transforma¬ 
tions- Nikola Obrbghkoff : Meromorph functions 
which are limits of rational fractions. G. Valiron t 
Generalisations of theorems of Lindeltif and Phrag- 
m6n. E. Crausbe and J. Baubiac : Transitory 
regimes in a cylindrical discharge tube containing 
an obstacle. Albert Toussaint and Henry Giberd : 
The measurements of the aerodynamical char¬ 
acteristics of the upper and lower win#* of 125 
biplanes. Henri Ponoin : The determination of the 
movements of a fluid round a cavitation. B. Kwal : 
The trajectories of the electrons in a longitudinal 
magnetic field. 1. I. Agarbiokanu : The action of 
the magnetic bold on the absorption lines of iodine 
(I,). G. Bbuhat and A. Gthnirb': Improvement 
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of the photoelectric polarimeter : the rotatory dis¬ 
persion of saccharose in the ultra-violet. With the 
apparatus described, the errors arc less than one in 
a thousand up to a wave-length of 2950 A. and one 
in five hundred below 2950 A. Renis Lucas and 
Marcel Sohwob : Anomalous dispersion in magnetic 
and electric double refraction. A description of thr 
experimental results obtained with fonchone and 
ethyl phenylsuecinate. The anomalies observed can 
be explained by the hypothesis of the existence of 
different molecular forms in equilibrium, these forms 
possessing Cotton-Mouton constants or Kerr con¬ 
stants of contrary signs. Mlle. M. Quintin : The 
application of Debye’s theory (formula of Gronwall, 
La Mer and Sandved) to solutions of copper sulphate. 
The formula of Gronwall and La Mer does not agree 
well with the facts cited : three hypotheses to account 
for the disagreement are considered. A. Dhbierne : 
New radioactive substanoes. In the course of chemical 
treatments of radioactive minerals, the author has 
noted a certain anomaly in the distribution of 
activity, and concludes that radium is accompanied 
by radioactive substances not yet characterised, G. 
Lejeune : Comparison of the reduction velocities of 
solutions of ceric and percerio salts by the sugars. Jkan 
Grard : The osmotic pressure of solutions of nitro¬ 
cellulose, Comjjarison of osmotic pressure and viscosity 
of acetone solutions of nitrocellulose boforo and after 
heating to 130° C. L. Gay and J. Sotiutf : A boiling 
point apparatus for the determination of the dew 
points and boiling points of mixtures of volatile 
liquids. Among the advantages claimed for the 
apparatus figured and described is the maintenance 
of the state of equilibrium between the vapour and 
liquid phases, and the uniform temperature in the 
two phases. Mlle. Choucroun : A correct arrange¬ 
ment for eloctrophorosis. The apparatus described 
can be used to concentrate colloids without alteration, 
and to separate a mixture of two kinds of particles 
unequally charged. Marcel Godchot, Etienne 
Canals and Mlle. Germaine Cauquil : The Raman 
spectrum of some cyclonic hydrocarbons. Data for 
cyclopentene, cyclohexene, cyoloheptene and cyclo- 
octene. B. Bogitch : Roasting sulphides, particu¬ 
larly nickel mattes, N. Yannaquis ; The poly¬ 
morphism of the paraffins. V. Kunzl and J. KOEfbl : 
The constant of the crystalline network of the 
rhombohedral face of quartz. Raymond Hoc art : 
The symmetry of boracite and X-rays. Jacques de 
L apt ark nt : The signification of the granulites of 
Brittany and the genesis of the crystallophyllian. 
Raymond Fubon : The discovery of the fossil- 
bearing intrusive Cenomanian and new Turonjan 
deposits in the Niger Colony (geological material 
collected by M. Auguste Chevalier). Marcel Thoral : 
The discovery of new fossil-bearing deposits in the 
Potsdamian and lower Arenig of the Montagna 
Noire. Mlle. G. Homery : The magnetic declination 
on the whole of the globe. Ch. Maurain : Remarks 
on the preceding note. Ladislas Gorozynski : The 
part of the solar radiation diffused by the celestial 
vault in the total insolation. L. EblA and G. 
Gibault : The values of the magnetic elements at 
the Val-Joyeux station (Seine-et-Oise) on January 1, 
1933. Charles Killian : Ecological researches 
the seasonal fluctuations of chlorophyll assimilation 
in plants of the Algerian maquis. Raoul LhcOQ : 
The rdle of the B vitamins in the utilisation of the 
glycides py the organism of the pigeon* The com* 
parative notion of lovulose, glucose, galactose and 
of some disaoohartdes (hoiosides) inoorpbrated £a 
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* balanced regimes, rich in lipids. P, Capi*® de 
Baxllon : The formation of the egg-shell in the 
PhasmideD. Mme. Louise Nouvel ; Casting the 
shell of Leander serratus affected with the parasite 
Bopyrus Fougerouxi. The growth and casting the 
shall in Leander is in no way influenced by the 
presence of the parasite, J. Andr^ Thomas : The 
pure culture of the umbilical vitellin syncytium of 
the embryo of the fowl. The first stages. Mlle, A. 
Kramer : Contribution to the study of the hetero- 
sides of Philyrea latifolia . Two heterosides have 
been extracted from tho bark of Philyrea , one named 
philyroside identical with the philyrine of Carboncelli 
and of Bartagnini and Luca, another proved to be 
identical with syringoside (syringine) isolated from 
various plants of the Oleaceee. C. Charaux and J. 
Rauat^ : Contribution to the biochemical study of 
tho genus Salir. Tsosalipurposide. H. Bordier : 
The continuity of Merget’s phenomenon. 

Sydney 

Linnean Society of New South Wales, Nov. 30. H. L. 
Jensen : Contributions to our knowledge of the Actino- 
mycetales. (4) Tho identity of certain species of 
Mycobacterium and Proactinomyces. A number of 
organisms previously described as species of Myco¬ 
bacterium were found, on account of their definite 
mycelial growth in the initial stages of their life 
cycles, to have their proper place in the genus 
Proactinomyces . M . agreste Gray and Thornton and 
B. my coidea coraUinus Hefferan must be regarded as 
one species, P. coraUinus. M. salmonicolor den 
Dooren de Jong is closely related to this and should 
be called P\ salmonioolor. M. opacum den Dooren 
de Jong and M. crystallophagum Gray and Thornton 
are identical; this species should be called P . opacus. 
M. erythropolis is closely related to this ; its proper 
name should be P. erythropolis. Microbacterium 

mesentericum Orla-Jensen showed a very distinct 
mycelial growth and should be called P. metsentericus. 
T. G. B. Osborn, J. G. Wood and T. B. Paltripge : 
The growth and reaction to grazing of the perennial 
Saltbush, Atriplex vesicarium. An ecological study 
of the biotic factor. The root system is extensive 
and superficial, with deciduous feeding roots, The 
leaves, which are non-cuticularised with a high salt 
Content, are able to absorb water vapour from a 
nearly saturated atmosphere. Tho plant is, indeed, 
dependent for a portion of its water upon moisture 
absorbed from the air. With continued drought and 
loss of vegetative vigour it passes through states of 
wilting, defoliation and anabiosis. Moderately 
heavily grazed saltbush is more vigorous during a 
drought period than lightly grazed bush or bush 
that is not grazed at all. Saltbush is most profitably 
utilised under a system of moderately heavy inter¬ 
mittent grazing, J, G. Churchward :: The geo¬ 
graphical distribution of TiUeUa species on wheat in 
Australia in 1931. Two species of TiUetia* namely, 
T . triHd and T. levis, are widely distributed and 
prevalent in most of the wheat-growing areas of 
Australia, This fact has an important bearing on 
the development of disease-resistant varieties, as it 
has been shown by Johnston (1934), Kienholz and 
Seald (1930), and Holton (1930), that varieties do 
not necessarily react in the same way to the two 
ttpecies of bunt, 1. M. Mackerras : The Australian 
, species of Qraphomyia (Diptera. Musoidas). One 
Aperies of Oraphomyia from North Australia is 
described as new, G. A. Waterhouse ; Australian 


Hesperiidse (3). New subspecies are described as 
follows: two of Trapezites symmomus, one of 
Netrocoryne repanda, and a new form of Euschemon 
rafffesia . 

Washington, D.C. 

National Academy of Sciences (Proc ., 18, 677-730, 
Dec. 15, 1932). Barbara McClintook : A correlation 
of ring-shaped chromosomes with variegation in Zea 
mays. Diminution in size or loss of the ring chromo¬ 
somes was observed in eight coses, seven of them the 
progeny of X-rayed pollen. This loads to variegation 
if the ring carries a ‘genetic marker*. M. Biot : 
Critical torsional oscillations of a rotating accelerated 
shaft. A theoretical discussion, assuming the forces 
applied to the shaft have a part (a moment df con¬ 
stant amplitude per unit length) varying with a 
frequency proportional to tho angular velocity, and 
neglecting damping. Benjamin Krofp : The 
crustacean chromatophore activator and the gonads 
of the rat. Active extract from the eye-stalk of 
Palcemonetes , though like pituitrin causing molano- 
phore movements in fishes and tadpoles, has no 
observable effect on the gonads of rats. Matilda 
Moldenhauer Brooks : The penetration of m- 
bromo-phenol indophenol and of guaiacol indophenol 
into Valonia ventricosa. Both these dyes penetrate 
the cells and are found inside in tho reduced form. 
Kenneth V. Thimann and James Bonner : Studies 
on the growth hormone of plants. (2) The entry of 
growth substance into tho plant. Curvature of oat 
coleoptiles is proportional to tho concentration of 
growth substance supplied in solution in agar blocks. 
A theoretical discussion brings Wont’s observations, 
which suggested that the amount of growth substance 
was the effective factor, into line with tho new results. 
Hudson Hoagland : Impulses from sensory nerves 
of catfish. Electrical responses were recorded from 
lateral line nerves, spinal nerves supplying skin of 
flank, and branches of tho facial supplying taste buds 
of lips and barbels, after mechanical, thermal and 
chemical stimulation of the roceptors. The lateral 
line nerve appears to be in a state of continuous 
spontaneous activity and the individual neuromasts 
can bo synchronised by a tuning fork. The system, 
contrary to the facial and spinal nerves, seems to bo 
a thermal receptor. Karl T. Compton : Accommoda¬ 
tion coefficient of gaseous ions at cathodes. An ion 
entering the positive ion space charge sheath round 
a cathode acquires a certain momentum and strikes 
the cathode ; after neutralisation, it may leave the 
cathode with appreciable energy, a point hitherto 
neglected. Of the impulse given to the cathode, part 
is exactly compensated by the mutual pull of cathode 
and ion during approach and the remainder alone 
contributes to the pressure on tho cathode. The 
effect is described in terms of the ‘accommodation 
coefficient* used to give the energy transfer of gas 
molecules at temperature T x striking a surface at 
temperature T n and leaving at temperature T t . 
Gustav A. Hedlund : Recurrent geodesies on any 
’Closed orientable surface of genus one, W. J. Trjtt- 
zinsky ; (1) The general case of integro-Q-difference 
equations. (2) A property of indefinitely differentiable 
classes. H. R. Brahana : Operators of order p m in 
the group of isomorphisms of the Abelian group of 
qrder p* and type X, 1, . . . Marston Morse and 
8. B, Littauer, A characterisation of fields in the 
calculus of variations. Dealing with a geometric 
characterisation of focal points and conjugate points 
in n-space for n>2. 
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Forthcoming Events 

Monday, May 1 

National Institute of Industrial Psychology, at 0—* 
(at the London Sohool of Economics, Houghton Street, 
W.C.2).—C. B. Frisby : “The Internal Economy of the 
Office*’. 

Royal Geographical Society, at 8.30.—A. V, Covorlay- 
Priee and Miss M. McKinnon Wood : “ProfeBBor 
Gregory’s Expedition to Peru”. 

Tuesday, May 2 

Institution of Civil Engineers, at 6. - (James Forrest 
Lecture.) Sir Harold Hartley : “Recent Advances in 
the Application of Chemistry to Engineering”. 

Wednesday, May 3 

Eugenics Society, at 4—(at the rooms of the Liimean 
Society, Burlington House, London, W.l). --Annual 
General Meeting. 

Bedford College for Women, at 5.15.—Prof. E. A. 
Bott : “Principles of Critical Analysis in Relation to 
Modern Psychology* 7 (succeeding lectures on May 4 
and 5). 

Royal Society of Arts, at 8.—Prince Ginari Conti : 
“The Natural Steam Springs of Tuscany and their 
Industrial Application”. 

Thursday, May 4 

Huxley Memorial Lecture, at 5.30—(at the Imperial 
College of Science and Technology).—Prof. H. E, 
Armstrong : “Our Need to Honour Huxley’s Will”. 

University of London, at 5.30—-(at the Institution of 
Civil Engineers, Great George Street, Westminster, 
S.W.l).—R. Freeman: “Long Span Bridges”. 

Friday, May 5 

London School of Hygiene and Tropical Medicine, 
at 3.15.—Dr. E. L. Middleton : “Industrial Hygiene” 
(succeeding lectures on May 12, 19, 20 and June 2). 

Chemical Society, at 5.15-—(joint meeting with the 
University College of North Wales (Bangor) Chemical 
Society at the Memorial Science Buildings, Bangor).— 
Prof. C. S. Gibson : “The Chemistry of Gold”. 

Geologists’ Association, at 7.30—(in the Architectural 
.Theatre, University College, Gower Street, W.C.l).— 
Sir Albert E. Kitson : “A Geological Reconnaissance 
through Kenya, British East Africa”. 

Saturday, May 6 

University of Cambridge, 1 at 6—(in the Anatomy 
Lecture Room).—Prof. E. Mellonby : “The Nervous 
System within the Pole of Nutrition" (Linacro Lecture). 


Entomological Society of London, May 3-4.—Cen¬ 
tenary Celebrations at rooms of the Royal Geographical 
Society and Lancaster House, St. James’s, S.W.l. 

Electrical Association for Women, May 3-5. Eighth 
Annual Conference to be held at Birmingham. Presi¬ 
dent : Dame Ethel Shakespoar. 

Iron and Steel Institute, May 4-5, Annual Meeting. 
W. R. Lysaght—Presidential Address. 
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The Utilisation of Coal* 

T HE British Science Guild has now published 
the full text of the papers delivered, and a 
verbatim account of the subsequent discussion, at 
the symposium on the utilisation of coal, held at 
the Royal Institution on March 27, a report of 
which appeared in Nature of April 1. Members 
of Parliament; some of the largest trade unions ; 
interested Government departments ; coal-getting 
and coal-distributing organisations ; gas, oil and 
chemical interests ; scientific and technical institu¬ 
tions, were all well represented, a fact which 
should encourage the Council of the Guild to 
arrange more meetings of this kind on subjects of 
national importance and where scope is given for 
the expression of varying opinions and differing 
interpretations of available data. It is the object 
of the British Science Guild to promote the 
application of scientific method and results to 
public affairs, and probably there is no surer way 
of appealing to the public imagination than by 
providing facilities for experts to express in terms 
intelligible to the layman the effects of their 
investigations on industrial aspects of national 
progress. 

While, however, we must congratulate the 
British Science Guild on arranging a symposium 
on a subject of such interest as to prevail upon 
so many busy and distinguished persons to for¬ 
sake all other duties to be present, we must 
confess to a feeling of disappointment that the 
expert protagonists of coal and oil and gas, and 
most of those authoritative experts who contri¬ 
buted to the discussion, made such poor use of 
the exceptional opportunity afforded them. 
Engineer Rear-Admiral Scott-HilPs paper on 
“Coal an4 Sea Transport” was the only contri¬ 
bution of real merit, noteworthy alike for its 
substance, the impartiality with which he assessed 
the relative advantages of coal and oil as fuels for 
the mercantile marine and the navy, and the 
suggestions made for the extended use of coal. 
The paper by Mr. Stephen Lacey, of the National 
Gas Council, on “Development of the Use of Gas”, 
exhibited the same regard for accuracy but it 
presented no new features and dealt far too briefly 
with either the possibilities of high pressure gas 
cylinders for lighting and power purposes, or those 
of. high pressure gas mains for distributing heat, 
light and power direct from coal-fields to the 
towns and other industrial centres, of which the 

• "A Symposium on the Utilisation of Coal." J*p. 46. (London: 
British Science Guild, 6 John Street, A del phi, W.C.2.) If. 
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practical possibilities have already t>Jwrf!emon- surprising also that he did not refer at all to the 

etrated in Germany. m possibility of obtaining our oil supplies from our 

Capt. Acworth and Mr. A. C. Hardy have been own coal. Curiously enough, Mr. Stephen Lacey 

in the lists before as protagonists Jt coal and Oil made no mention of the part played by the gas 

respectively. It is unfortunate tlat both these companies in connexion with home-produced 

experts preferred to indulge in polemics instead hydrocarbons. Neither did he deal with the 

of providing the audience with complete com- economics of the other by-products of coal in 

parative data from which the experts and laymen relation to the coal-gas industry, 

present could have drawn their own conclusions. Mr. Hardy fell into the grave error of assuming 
In his enthusiasm for a ‘Back to Coal* movement that any body which offers the expert exponents 

Capt. Acworth made assertions to which even a of competing industries an opportunity to inform 

back-bench politician would hesitate to commit public opinion on reoent advances in the fields of 

himself. We do not question the fact he gave that enterprise in which they are interested, necessarily 

Great Britain’s annual output of coal decreased subscribes to their views or vouches for the 

from 287,000,000 tons in 1913 to less than accuracy of the data which they use in their papers. 

220,000,000 tons in 1931. But his paper contained Petroleum Times , in its issue of April 1, made the 

no justification for his conclusion that “consider- same error. Commenting on Capt. Acworth’s 

ably more than 67,000,000 tons of British coal paper, it said: “rarely, if ever, can coal and oil 

has thus been replaced by oil”. Again, his state- technologists have listened to so many mischievous 

ment that since 1913 “the change over on sea and and distorted statements” ; and added, “we are 

land from coal to oil has adversely affected our left with a deep conviction that the British Science 

national trading balance by £960,000,000” should Guild has lowered its reputation by allowing such 

not have been made without his audience being distortion to pass out under its name”. The 

informed of the statistics on which he based this fact is, the British Science Guild provided a 

estimate. platform for a controversy which is of vital 

Capt. Acworth asserted also, in support of his interest to the nation, and it was evident from 
argument, that the oil industry has been subsidised the company which assembled that pains had 
at the expense of the British taxpayer, that “In been taken to ensure that in the audience were 

this country alone £1,600,000,000 has been ex- experts who could, if they had chdben, challenge 

pended in making the roads fit for motor-traction”, the accuracy of the data given and comment 

a total which obviously includes expenditure on on the conclusions drawn, by those who read 

making and upkeep of roads which would have papers. 

been incurred if the motor-car had never been Unfortunately, however, most of the experts 
invented. Although Capt. Aoworth believes that who contributed to the subsequent discussion 
“low temperature carbonisation has a consider- were apparently more concerned to prove that 

able future if the solid fuel is treated as the main the coal-owners and distributors are largely 

product”, he discounts the possibility of the responsible for the present unsatisfactory situation 

mercantile marine and navy obtaining their of the coal industry than to enlighten the audience 

supplies of oil by this process of extraction from on the relations between the ooal industry and 

home-produced coal and dismisses as fantastic the the oil and the chemical industries. The dyestuffs 

economic practicability of obtaining oil from coal industry was not even mentioned : and only 

by the hydrogenation process. 

Mr. Hardy was guilty of at least two important 
omissions in his own contribution, both of which 
unfortunately passed without comment. In the 
first place he made no reference to the decision 
of one of our greatest ocean liner companies to 
experiment with pulverised coal and colloidal 
fuels ; and in the comparative figures he gave of 
fuel consumption by coal-burning, oil and Diesel 
ships, he made no reference to the relative costs 
of coal and oil and the running expenses of the 
three different types of marine engines. It is 


casual reference was made to low temperature 
carbonisation and hydrogenation of coal, although 
these two processes have been the subject of com¬ 
ment and controversy for years past. This is a 
great pity, for there are very many people in Great 
Britain who wish to be informed on the economics 
of oil from ooal projects, more particularly as 
seventy per cent of our imported oil supplies 
come from the United States of America* to which 
we are already heavily indebted and to which we 
are unable to sell much in exchange owing to the 
prohibitive tariffs. 
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Civilisation and War 

They that take the Sword . By Dr. Eam6 Wingfield- 
Stratford. Pp. xv-f 422. (London: George 
Routledge and Sons, Ltd., 1932.) 12*. 6c?. net. 

O NE of the principal arguments of this book 
is that the next war on the grand scale will 
mean the complete annihilation of modem civilisa¬ 
tion ; a phrase easily uttered, but the terrible 
significance of which is not easily apprehended. 
Probably by the cynics and pessimists among us 
it will be so little apprehended that this particular 
argument will make no very profound or soul- 
stirring appeal. They will at once agree that our 
civilisation, such as it is, deserves no other fate, 
which is, in any case, inevitable. This, however, 
is a question of fundamental philosophy or his¬ 
torical interpretation whioh is perhaps beyond 
our present scope, and, as the author of this 
powerful denunciation of war in all its aspects has 
done, it is taken for granted that civilisation must 
be saved. 

If reasoned argument and moving eloquence 
alone 1 could abolish war, then war would long 
ago have been abolished, or if not, this book 
would surely finish the perfect work. As a reasoned 
statement of the case against war these scholarly 
and persuasive pages could scarcely be surpassed 
in strength and lucidity and cogency of argument, 
in splendid wealth of apt illustration and historical 
lore, and in devastating logic against the folly 
and madness of war from every point of view; 
or, from neatly every point of view : there are 
one or two aspects whioh, as noted later on, do 
not appear to us to be sufficiently treated. No 
rational mind in its calm moments could for one 
instant dispute or deny the truth, wisdom, broad¬ 
minded charity, and profound scholarship breath¬ 
ing in every page. In both breadth of learning 
and scope and in depth of philosophical reasoning 
the book is remarkable, though the author’s 
attitude towards Old Testament Hebrew history 
may be unpalatable to some; and alike for the 
general reader and the student of history the 
keenest interest i*. sustained to the very end, 
despite its more than four hundred closely printed 
pages. 

To the man of science the work will be of par- 
f tloular interest. Dr. Wingfldd-Stratford’s main 
-v thesis indeed is that, chiefly owing to scientific 
progress, the fabric of civilisation tends to become 
§Ver more liable to fatal injury with increasing 
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development in extent and complexity; the 
powers of destruction and self-destruction con¬ 
ferred on mankind by science are continually 
increasing; and the combination of these two 
tendencies must mean annihilation (p. 378). Whilst 
apparently accepting the evolutionary doctrine 
in the main, the author nevertheless holds that 
“progress in evolution is a progress in unity, in 
co-operation, in the membership of each in all, 
in the fulfilment of every lesser individuality in a 
greater, until God, the supreme and ultimate 
unity, shall be all in all”. There is no basis in 
fact for the so-called economic theory of en¬ 
lightened selfishness—which was often extremely 
dark and unenlightened,- expressing itself in cut¬ 
throat competition. The respective merits of 
competition and of co-operation in all their mani¬ 
fold complex forms are vital factors in any dis¬ 
cussion of war ; and a growing realisation of inter¬ 
national dependence and the advantages of co¬ 
operation as against trade war is one of modern 
civilisation’s hopes, though unfortunately, at the 
moment, this realisation is more in theory than 
in fact. 

The alleged Darwinian necessity of a struggle 
A outrance for survival has by no means been 
universal; and the author brings all the weight 
of his wide historical knowledge in support of 
this view, as also against the popular fiction of 
a pugnacious and ruthless club-wielding caveman. 
Thence he argues against the supposed inherent 
love of fighting in human nature. Even if this 
latter propensity be real it could play no part in, 
nor derive any satisfaction from, the nameless 
horrors of modem mechanised warfare. Its proper 
sphere is the boxing ring or other plaoe of sport, 
and it is as little intended for the shambles of a 
modem battlefield as a high-spirited dog is 
intended for the abattoir of the butcher. Courage, 
strength, skill, stand as little ohance in the one 
as in the other. 

Sir Norman Angell long ago showed the great 
illusion of war from a material point of view. 
This needs no further emphasis in these days 
when even victory brings no gain, but irreparable 
.loss. Dr. Wingfidd-Stratford now, with masterly 
analysis and illustration, in his chapters on the 
mind and soul of the soldier, brings into startling 
visibility the repressing and stultifying effect of 
.military preoccupations on the mentality of the 
professional soldier, and, more generally, the 
tragic bar to national progress and culture formed 
by diversion of so much of the nation’s energy 
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into military channels. He is particularly severe 
against Napoleon and other “conquering heroes”, 
whose reputations for real greatness are shattered 
in this book with the enthusiasm of an icono¬ 
clast. 

It is not, of course, possible to follow the author 
wholeheartedly in every point he endeavours to 
make ; there will be dissent from the sweeping 
condemnations contained in the chapters just 
referred to on the professional soldier’s mentality. 
Some exceptions are indeed admitted by the 
author himself, In any event, his remarks on the 
attitude of the military mind towards scientific 
advance in the arts and mechanised means of war 
will be read with marked interest. As a general 
rule he thinks the military mind is too low- 
grade and undeveloped to understand or appre¬ 
ciate scientific help. 

Then again, despite his breadth of treatment, 
touching, it would seem, every possible aspect 
of a highly complex subject, the author does not 
appear to treat very adequately of what may be 
called defensive wars. There have been, of course, 
in the past and may well be again in the future, 
cases of unprovoked assault in which the attacked 
nation could do no other than defend itself. Also 
should not the weak nation be protected against 
the strong and ruthless aggressor ? These and 
many other difficult matters of a highly contro¬ 
versial kind necessarily go to the heart of the 
raison d'etre of the League of Nations, its policy 
and methods. 

Dr. Wingfield-Stratford is mainly concerned in 
stating the case against war : he does not say a 
great deal as to practical measures for ensuring 
peace, exoept world-wide and enthusiastic support 
for the League and a change in spirit. It should, 
no doubt, bo sufficient for all reasonable men to 
realise the full significance of another world-war 
to ensure the complete abolition of war. Unlike 
all wars of the past, the next war may include 
the exposure of the entire civilian populations 
to the horrors of air-bombing and poison gas on 
a scale not yet known or realised. Is further 
appeal needed ? Civilisation would indeed be 
utterly destroyed amid every circumstance of 
unmitigated horror and terror, and the fate of 
the world in such case oould scarcely be depicted 
in too lurid colours. The most powerful safeguard 
to ensure world peace is, in the author’s opinion, 
a change in spirit worked by a full and complete 
return to the teaching and practice of the founder 
of Christianity. W. G. L. 


The Naturalist and the Country Side 

(1) The Common Earth. By E. L. Grant Watson. 
Pp, xi-f 148. (London : J. M. Dent and Sons, 
Ltd., 1932.) 5s. net. 

(2) The Trail that is Always New. By Willoughby 
P. Lowe. Pp. xix 4-2714-22 plates. (London 
and Edinburgh : Gurney and Jackson, 1932.) 
16$. net. 

(1) T^HIS little book is made up of essays on 
A English country life, which were broad¬ 
cast in 1931-32. They are pleasantly written 
observations on the seasons, on animal, bird and 
insect life, and on the life-history of a typical old 
peasant. Such lectures do not aim at the revela¬ 
tion of anything new, but we take it were given 
with the object of arousing the interest of the 
townsman, and of the otherwise unobservant 
person, in the many attainable delights of a 
lover of the country. 

The author tells his stories of animals and of 
his country rambles so attractively, that the 
reviewer regrets his occasional excursions into 
philosophical surmise, and agrees with his assertion 
that feelings aroused by observation of Nature 
cannot be put into a few simple words. Thus 
after about two pages on the starlit sky, we read: 
“As we gaze, the persuasion grows that all these 
marvels of the sky are under-arched and upheld 
by the no less potential vastness of mind which 
perceives them.” Here surely the words convey 
no clear meaning or feeling at all. In describing 
autumn, the author emphasises the steps taken in 
Nature to ensure the fall of the leaf, etc., and then 
remarks : “In this widespread seasonal act of 
deliberate dying, nature is saying something with 
no uncertain voice. It is worth listening to.” 
Surely Nature is saying that the fall of the leaf 
is no more a deliberate act of dying than is the 
moult of a bird, or perhaps the hibernation of an 
animal. 

Mr. Grant Watson has the power of sharing 
his pleasure in birds and beasts with his reader. 
We know that he has respect and affection for * 
wild life, so that his last chapter-—on Wioken 
Fen—gives us the more surprise. He refers to 
“these good days when one could see as many as 
twenty sheets on the fen at night with lamps in 
front of them”—these being provided by one 
Solomon Bailey at a cost of half a crown each, ■ ’ 
with the objeot, be it noted, not of the observation 
of wild life, but of the ruthless slaughter of as 
many rare moths as possible* He himself thus 
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captured the rare patudris which only appears 
every seven years or so, and then only in ones and 
twos for one week in June. 

The reviewer hoped against hope that a word of 
appreciation for the work of the National Trust 
in preserving the wild life would have shown that 
the words “these good days’ * were writ “ sarcastic - 
lifte”. Entomologists, naturalists, botanists, all 
are welcomed to Wicken, without the half-crowns, 
provided that they come to learn, not to destroy, 
to observe and commune with Nature rather than 
to kill her children for pecuniary gain as so often 
in “these good days”. 

(2) Mr. Willoughby Lowe was bred in Lincoln¬ 
shire, but in 1888, when only sixteen, joined a 
brother in Colorado. Here he lived for nine years, 
collecting, communing with Nature and learning 
that reliability and assurance of self to which he 
many times afterwards owed his life. It was a wild, 
open country and no better training ground can 
be imagined with its plains and heights, its sum¬ 
mers of drought and its winters almost glacial. 
In 1912 commenced an honourable connexion 
with the British Museum, the collections of birds 
and mammals of which he so greatly enriched. 

Many lands were visited, even Siam and the 
Philippines, but perhaps the reader will be most 
interested in the repeated investigations of 
African life. After a trip in East Africa in 1913, 
he travelled from Lake Rudolf to the Nile through 
waterless and dangerous country, from which the 
party was fortunate to emerge. When returning 
home, Lowe met Abel Chapman, another fine 
naturalist, with whom he collected afterwards 
in the Sudan. The biggest venture was in 1920 
with Admiral Lynes to Darfur, where they were 
detained owing to the rebellion of 1921, the 
expedition extending over eighteen months. The 
haul here was 365 species of birds and 62 mam¬ 
mals, many hitherto undescribed. The west coast 
of Africa was visited many times, and extensive 
collections were also made in Madagascar, in parts 
the wildest of countries. 

Then “farewell” to the reader without fuss for 
the trail is calling, “this time to the borders of 
China”. Perhaps later Lowe will reflect on his 
life, all he has time to add here being a few health 
hints which we summarise as recommending 
warm baths, as little exposure to the sun and 
insect bites as possible, equal parts of penny royal 
and olive oil to deter mosquitoes, boiled water, 
S grams of quinine per day, and one peg of whisky 
| but “never before sundown”. 


We oonfess that we did not expect to enjoy the 
story of a collector’s expeditions, but Mr. Lowe 
has written such a simple, unaffected narrative 
that he has disarmed us. He is primarily a 
naturalist as indeed the successful collector must 
be, and his tale excited us in the same way as 
did Wallace’s “Amazon”, more than forty years 
ago. The science of both these ‘travels* consisted 
of the facts observed, and the ‘how, when and 
why* of the pseudo man of science, usually mere 
guess-work, is eschewed. All naturalists will like 
to have this book on their shelves. 

Relativity and the Structure of the Universe 

The Expanding Universe. By Sir Arthur Edding¬ 
ton. Pp. ix-f 128-f-2 plates. (Cambridge: At 
the University Press, 1933.) 3s. 6d. net. 

1R ARTHUR EDDINGTON’S skill as a 
writer is well known to-day. He makes 
effective use of it in this brilliant exposition of 
the theory of the structure of the universe from 
the point of view of the theory of general rela¬ 
tivity. The observational problem to be discussed 
is becoming familiar to all scientific workers. Our 
galaxy is apparently surrounded by a cloud of 
other galaxies, the spiral nebulae, which appear 
to be evenly scattered throughout space. This 
cloud, moreover, does not seem to have a boundary. 
The spectral lines of the light emitted by these 
nebulae exhibit a shift towards the red end of the 
spectrum which increases proportionately to the 
distance of the nebula concerned. By means of 
the Doppler effect in the wave theory of light, this 
observed red-shift is interpreted as a velocity of 
recession. The speeds so found are enormous : the 
most recent determination is 24,000 km./sec. 
for a faint cluster of nebulae in the constellation 
Gemini. With this interpretation of the red-shift, 
we are evidently dealing with a material system 
which is certainly expanding and is also boundless. 

Sir Arthur Eddington points out that the existence 
of Such a system of material particles (the nebulae) 
which has no boundary and in which each particle is 
uniformly surrounded by all the rest, implies that 
the System occurs in a curved and closed 
space. If each particle sees all the others moving 
away from it with velocities proportional to their 
distances, the space must be expanding as well as 
closed. Of course, it is always open to those who 
have preconceived ideas as to what space ‘ought* 
to be, to represent this curved space as ‘flat* by 
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introducing appropriate distortions, just as the 
curved surface of the earth may be mapped on 
a flat plane. But the relativist will not feel called 
upon to do this. The equations of general rela¬ 
tivity not only expressly allow for the possibility 
Of using curved spaces, but also contain the 
oosmical constant A (> 0) which suggests that 
such spaces may be ‘expanding’. Roughly speak¬ 
ing, the presence of the ‘A-term’ in the equations 
is tantamount to the assumption that, in addition 
to the gravitational attraction between particles 
of matter, there exists a universal repulsive force 
whioh will cause a general scattering of any 
collection of particles provided it can get the upper 
hand of their mutual attractions. In the physical 
universe this is supposed to have happened, with 
the result that all the nebulae now appear to be 
receding from us. 

It is possible to imagine a state of affairs in 
which, throughout the whole universe, gravitation 
and repulsion just balance one another. This is the 
so-called Einstein universe. Space is then spherical 
and the condition is one of unstable equilibrium, 
so that the slightest disturbance in the appropriate 
direction will start an expansion. Sir Arthur 


Eddington considers that physical space started 
from such an equilibrium state. This has tee 
advantage, amongst others, of giving the longest 
time-scale yet proposed (some 10 10 years) sinoe 
the expansion effectively began. 

The last chapter of the book is devoted to Sir 
Arthur Eddington’B own investigations on the 
border-line between relativity and quantum 
mechanics. The wave-equation for on atom 
gives the size of the latter. Sir Arthur believes 
that a ‘length 7 at any point in space must be 
relative to the radius of curvature of space-time 
at that point. Henoe the wave-equation must 
contain this radius. It must also involve some¬ 
thing representing the action on the atom of the 
rest of the universe. It is then possible to deduce, 
from the constants occurring in the wave-equation, 
the value of the velocity of recession of the spiral 
nebuleB and the number (I0 7d ) of the protons and 
electrons in the universe. These results are, as 
yet, not universally accepted but there can be 
little doubt that they point towards the goal so 
long sought after : the all-embraoing theory which 
shall acoount for both the microscopic and the 
macroscopic phenomena of Nature. G. C. McV. 


Short 

Indian Caste, Customs, By L. S. S. O’Malley. 

Pp. ix + 190. (Cambridge : At the University 

Press, 1932.) 6 s. net. 

Mr. OTVIaixkv quotes a remark by Lord WilKam 
Bentinck, when the prohibition of suttee was under 
consideration, that the question was not what the 
rite was, but what it was thought to be. His own 
account of Indian caste customs is quite in this 
spirit. His object is to show how the caste system 
works in the everyday life of India, without 
entering into any inquiry as to origins, or the 
origin of specific castes and groups except in so far 
as present conditions are thereby affected. He 
writes for those whose knowledge of caste is at 
best superficial, and shows how it works in the 
spheres of social position and intercourse, marriage 
and morals, internal regulation and external con¬ 
trol, food and drink, and occupations. 

A chapter is devoted to the Untouchables, and 
one to modern tendencies, in which it is pointed 
out to what extent casto regulations are now 
breaking down. Here, in view of the public for 
whom the author writes, even more stress might 
have been laid upon the weight of conservatism 
in the rural population, which constitutes nine- 
tenths of the whole Hindu population. He wisely 
emphasises the strength of feeling within the 
castes for its preservation as the fitting, and indeed 
to them the only possible, ordering of society 
which would maintain social prestige. This applies 


Reviews 

even to the Untouchables. This is an aspect of 
the problem upon whioh Mr. O’Malley, as an ex- 
oensus officer, is well qualified to speak. The 
advantages and disadvantages of caste as a social, 
political and ethical factor are balanced with 
judgment. 

It is to be regretted that this book was not 
published earlier by two or three years; as it is, 
it will give the public a juster estimate of the 
difficulties which still have to be faced in India. 

A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry . By Dr. J. W. Mellor. 
Vol. 12: U t Mn 9 Ma , jB«, Fe (Part 1). Pp. 
xiii+944. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1932.) 63s. net. 
The new volume of “Meilor” includes the elements 
uranium, manganese and its reoently discovered 
homologues, and iron. The chapters dealing with 
the first two elements do not call for special 
comment, although it may be noted that triangular 
diagrams are used extensively to illustrate the 
properties of ternary alloys of manganese and that 
the spectrum of the element is recorded hi unusual 
detail. It is, however, of interest to note that tee 
homologues of manganese already occupy 17 
pages, including mope than I| pages of references# 
nearly all dating from 1929, when rhenium was * 7 
first isolated in substantial quantities. 

The chapter on iron differs from any that haj$S; 
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appeared hitherto, in that nearly half a volume 
1st now devoted to pure metallurgy. The com¬ 
pounds of iron are therefore held over to a subse¬ 
quent volume. The thoroughness with which the 
literature has been searched is indicated by 
17 pages each of references to the history of iron 
and to its extraction from its ores, and 30 pages 
of references to its occurrence. Greater interest wi 11 
be found, however, in the sections on the allotropes 
of iron, its microstruoture and crystalline form, 
the iron-oar bon system, etc., where questions of 
wide general interest are discussed and illustrated 
with photomicrographs, equilibrium diagrams, and 
other figures, of which the chapter contains a 
total of no less than 178. Whilst, therefore, the 
chapter on iron will maintain (and may even 
enhance) the reputation of the book as an 
encyclopaedic guide to the literature, its particular 
character makes it much more readable than some 
of the other chapters. 

Thforie de la quantification dans la nouvdle 
mteanique. Par Prof. Louis de Broglie. Pp. 
xxviii +250. (Paris : Hermann et Cie, 1932.) 
70 francs. 

The attention of theoretical physicists ought to 
be directed to this volume, in which Prof. Louis 
de Broglie develops the general theory of ‘quan¬ 
tification 1 and elaborates the exposition given 
in his “Introduction to the Study of Wave 
Mechanics”. Instead of following the method of 
matrices associated with the names of Heisenberg 
and Bom, or Dirac’s method using a non-commuta- 
fcive algebra, he systematically prooeeds from the 
point of view of undulatory mechanics. His 
treatment approaches that employed by Weyl 
at the beginning of his work on group theory and 
quantum mechanics. 

The first part of the book is introductory and 
deals with the general principles of wave meohanics. 
After discussing the indispensable mathematical 
preliminaries he prooeeds to the general*theory, 
which leads to the prediction of the quantified 
values of any mechanioal magnitude whatever, and 
the respective probabilities of these quantified 
values. He attaches importance to the study of 
the first integrals, which he regards as one of the 
essential parts of the new mechanics. He olaims 
to have given a logical and consistent treatment of 
modem quantum theory, which appears so strange 
to those who are familiar only with classical 
conceptions. 

Collected Papers of Charles Sanders Peirce. Edited 
by Charles Hartshome and Paul Weiss. Vol. 1 : 
Principles of Philosophy. Pp. xvi 4-393. 21s. 

net. Vol. 2 : Elements of Logic. Pp. xii+53fi. 
31s. net. (Cambridge, Mass.: Harvard Uni- 
. versity Press; London; Oxford University 
Press, 1932.) 

Thb authorities of Harvard University are to be 
ccmgrat for their publication of the papers 
pand notes left by Charles Sanders Peirce A ! 


master mind and a pioneer in philosophical 
inquiry, Peirce had never an occasion of publishing 
a standard work embodying his views. So that the 
editing of his papers is in itself a feat which 
deserves the praise and gratitude of all scholars. 
We would do little justioe to the philosophical 
vision of Peirce in estimating his work on the 
strength of the first two volumes, out of a series 
of ten, which are to be published. It will suffice 
at present to indicate the wide range of topics 
touched upon in the present volumes : the method 
of scienoe, the classification of the soienoes, the 
logic of mathematics, the categories, the character 
of logic, speculative grammar, critical logic, and 
the theory of probable inference. T. G. 

An Introduction to Analytical Psychotherapy . By 

Dr. T. A. Ross. Pp. vii+203. (London : Edward 

Arnold and Co., 1932.) 10 s. 6d. net. 

Dr. Ross is to be congratulated on a very readable 
book. He gives a good account of the unoonsoious 
which he considers must be assumed to exist. 
Although the author, to a large extent, is a very 
staunch supporter of Freud, he is very honest in 
his appraisal of his methods, and candidly admits 
that suggestion must in any analysis play a very 
important part. This we consider very important 
and very true. 

The author is not inclined to accept a fixed 
symbolism for any interpretation of dreams. He 
rightly points out how Freudian symbolism carried 
to undue limits may give interpretations which 
are undoubtedly false ; dream interpretation is 
not so straightforward as some good Freudians 
would have us believe. 

We oannot agree with the author that Adler 
does not appear to have made much contribution 
to psyohotherapy. There are many who do not 
acoept Freud or Jung, but are willing to accept 
Adlerian ideas. 

Meet the Sciences. By W. M. Malisoff. Pp. vi +190. 

(Baltimore, Md.: The Williams and Wilkins 

Co. ; London: Bailli&re, Tindall and Cox, 

1932.) 15s. 6d. net. 

Classifying the soienoes has been a pleasant and 
harmless game for the philosopher ever since the 
time of Plato.' The complex growth of our know¬ 
ledge has, however, of late discouraged amateurs 
of this kind of jig-saw puzzle. The trouble with 
it is that either the definition of any scienoe is 
too wide and thus annexes foreign territory on 
its borders ; or it is narrow ana allows border 
provinces to be taken over by a neighbouring 
scienoe. Yet, order of some kind is badly needed 
in the description of our present-day knowledge : 
this ungrateful task is courageously performed by 
the author of this book. The result of his efforts 
should be, for the scientific worker, a more tolerant 
understanding of his subjeot, and for science, a 
dearer conception of its humble aims and human 
value. 
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The John Murray Expedition 

By Pkof. J. Stanley Gaedinkr, f.k.s. 


T HE late Sir John Murray, whose name will 
ever be associated with the Challenger 
Expedition, left for scientific purposes certain 
funds, which have been allowed to accumulate 
since his death. He desired that these funds should 
be used for a scientific expedition, a sequel to the 
Challenger , and such an expedition has now been 
arranged by his children, who are also his trustees. 
In seeking to carry out their father’s intentions, 
they sought the advice of oceanographers of all 
countries as to its venue and objects. The responses 
were most gratifying, but many of the proposals 
were beyond the means at the disposal of the 
trustees, while others represented sections of 
research already in progress. All the replies were 
submitted to Drs. E. J. Allen and W. T. Caiman, 
the writer act¬ 
ing on behalf of 
the trustees. 

Three prac¬ 
tical proposals 
of areas for the 
research of an 
expedition 
emerged, name¬ 
ly, off the north¬ 
west coast of 
South America, 
the Indian 
Ooean and the 
Red Sea. It was 
felt that the last- 
named, an en¬ 
closed sea of 
more than 1,000 
fathoms with a 
sill to the south 
of less than 100 
fathoms, pre¬ 
sented peculiar 
opportunities 
for intensive and continued research, but that this 
should be based on Ghardaga, the newly erected 
Egyptian marine station off the Gulf of Suez, rather 
than attacked by an isolated expedition, In all 
three seas, a knowledge of the bottom fauna and 
conditions was emphasised* In addition, the two 
oceans present problems of oceanic circulation of 
considerable complexity and of wide interest. 

On consideration and inquiry, the difficulties of 
arranging a west American expedition proved 
insuperable, so that the referee's choice fell on the 
Indian Ocean, which ha3 been suggested in several 
memoranda. One of the latter had been presented 
by Col. Seymour Sewell, director of the Indian 
Zoologioal Survey and formerly surgeon-naturalist 
on the Investigator, and he was invited to lead 
the expedition. The further plans have been 
worked out by a committee including representa¬ 
tives of the Admiralty, the British Museum, the 


Royal Society and the trustees of Sir John Murray, 
in co-operation with Col. Sewell. The Committee 
consists of Mr. J. C. Murray (chairman and 
treasurer), Vice-Admiral Sir H. P. Douglas, Capt. 
J. A. Edgell (hydrographer to the Admiralty), 
Dr. C. Tate Regan (British Museum), Prof. G. I. 
Taylor (Royal Society), Drs. E. J. Allen, W. T. 
Caiman and Stanley Kemp and Prof. J. Stanley 
Gardiner (secretary).* 

It would have gratified Sir John Murray to 
know that the Indian Ooean has been selected, 
since this ocean was deliberately omitted from 
the route of H.M.S. Challenger , the Indian Govern¬ 
ment having undertaken to carry out its explora¬ 
tion. The whole area proved too large for the 
elaborate and detailed research demanded to-day, 

so that the oper¬ 
ations of the ex¬ 
pedition are to 
be confined to 
the Arabian Sea, 
which is bound¬ 
ed to the south¬ 
east by the Mal- 
dive and Chagos 
ridge and to the 
south by the 
latitude which 
passes through 
the Seychelles. 
This area feeds 
the Red Sea to 
the north-west 
and the shallow 
Persian Gulf to 
the north, and 
its conditions to 
some degree are 
simplified by 
its continuous 
land-boundary 
to the north and east. Its deep sea life has 
never been collected save by the I.M.S. Investi¬ 
gator and then only by spasmodic observations 
and a few trawlings near the Indian coast. 
The Valdivia traversed the southern part of the 
area on her great cruise and the Dana orossed it 
on her way home. Lately, the Admiralty has 
taken serial water samples in and off the Gulf of 
Aden, and much attention has been paid for many 
years to the water movements by the Marine 
Division of the Meteorological Office. H.M.S. 
Sealark spent the season of 1905-0 amongst the 
islands and submerged banks to the south, visiting 
in turn the Chagos Arohipelago, Mauritius ana 
Seychelles, besides most of the smaller islands and 
banks. Her investigations were mainly concerned 
with coral formations, their growth and decay, the 
deep sea being studied mainly by soundiqgs. Even 
to-day, except on certain steamer routes, the 
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Fio. 1. The Mabahist, for the John Murray Expedition of 1933-34. 
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depths are little known. The greatest charted is 
2,930 fathoms, and the average depth about 2,600 
fathoms, with openings to the south of 2,000 
fathoms between Seychelles and ChagOB and 
perhaps between Chagos and Maldives/ With this 
topography the question of water circulation from 
the surface to the bottom is naturally a subject 
of particular interest. 

Great difficulty was experienced in obtaining a 
suitable ship of the trawler type for the expedition. 
Any vessel would have to bo fitted with sonic 
sounding apparatus and few proved to be suitable. 
The best available vessel appeared to be the 
Mabahiss , which was built for scientific work by 
the Egyptian Government in 1929. The Com¬ 
mittee placed its dilemma before Egypt, King 
Fuad being well known for his interest in oceano¬ 
graphy, and at the same time pointing out the 
desirability of an Egyptian scientific expedition 
down the Red Sea. In reply the Egyptian Govern¬ 
ment most generously proffered the loan of the 
Mabahiss for the winter of 1933 -34, the Committee 
to equip her with echo and other necessary scientific 
gear. This friendly action will be most deeply 
appreciated by science, the international appeal 
of which is thus recognised. 

A further plan is to use the Mabahiss in 1934-35 
for an Egyptian exploration of the Red Sea, the 
same scientific methods to be followed in both 
expeditions so that results will be strictly com¬ 
parable. The Red Sea expedition will give a 
worthy start to the Ghardaga Marine Laboratory 
of the University of Cairo, which, possessing deep 
water and tropical conditions in its immediate 
vicinity and being of easy access from Europe, 
bids fair to become of great value to science. 

According to the present plans, the Mabahiss 
will be commissioned at Alexandria and sail on 
September 1. She will be commanded by Capt. 
Mackenzie, formerly of the S.S. Discovery . Lieut.- 
Commdr. Farquharson, who has been seconded 
for the expedition, is to take charge of the echo 
sounding and other survey work. On his side, 
Col. Sewell will be accompanied by four biologists, 
two of whom will specialise on the physioo-chemical 
aide and two on the ecological. The officers and 
crew will be Egyptian, and there will be two 
research students from the University of Cftiro. 
After anchoring for a night at Ghardaga, the 
Mabahiss will run a depth section down the Red 
Sea to the Gulf of Aden, where several weeks will 
be occupied in the investigations of its depths, 
bottom fauna and circulation. While a continuous 
graph of the surfaoe temperature will be taken on 
board the Mabahiss, the surfaoe water samples, f , 
collected not only by the Mabahiss but also by 
certain liners, will be sent to the University of 
Cairo for analyses. The deeper water layers, how¬ 
ever, will be investigated on board the Mabahiss 
by rapid methods, and it is hoped that thereby 
estimations of hydrogen ion concentration, oxygen, 
phosphates, nitrogen compounds and silica or some 
of these may be so quickly available that they 
will be of help in the planning of future work. 


So soon as the north-east monsoon has become 
established, the Mabahiss will proceed to run a 
series of parallel lines of soundings between India 
and Ceylon and the African coast, unless the results 
obtained determine otherwise. In any event, there 
will be a special cruise in the Gulf of Oman for 
comparison of its conditions with those of the 
Gulf of Aden, and this will be followed by a cruise 
down the Maldives, where Major Glennie of the 
Indian Survey will take a series of pendulum 
observations across the bank with the object of 
determining the depth of the foundations on which 
its coral reefs are built. On all cruises, stations 
will be established at intervals for serial tempera¬ 
ture observations and to obtain water samples from 
the surface to the bottom. In certain regions, the 
deposits should be of particular interest, and they 
will be collected by sounding leads and conical 
dredges. It is suggested that the blue mud of! South 
Arabia may well be of especial interest, as also 
the green sand (glauconite), which in places is found 
from 50 fathoms to more than 1,000 fathoms, and 
the conditions of formation of which are uncertain. 
The investigation of the deep sea biology, to 
the understanding of which all observations, 
physical, chemical and topographical, will be 
applied, is to be especially concentrated in the 
Gulfs of Aden and Oman and off the East African 
coast. Otter and Agassiz trawls and dredges of 
standard sizes will be regularly employed down 
to 1,000 fathoms, as well as the Petersen grab. 
Quantitative estimations of the bottom may not 
be possible, but it is hoped that the fauna will be 
adequately represented in collections and to a 
considerable degree determined in depth zones. 
The 4 mud line* at about 100 fathoms, so named 
by Sir John Murray, is of especial interest off the 
Arabian coast, which, in spite of a high water 
temperature and an apparently suitable topo¬ 
graphy, is almost devoid of coral reefs. In con¬ 
nexion therewith, the shallower ooastal waters may 
be investigated, a motor launch being carried for 
this work. It is hoped also that transparency 
observations may be possible. Plankton as such 
is not an object of study sinoe the collections 
obtained by the Discovery , Dana and other vessels 
are sufficient to tax the energies of systematic 
workers for twenty to fifty years. On the Mabahiss 
it will be collected mainly in connexion with the 
investigation of the water layers and movements, 
but mid-water nets will be employed for the 
examination of the fish and other swimming life. 

It is impossible to lay down beforehand detailed 
plans of the John Murray expedition or indeed 
of any future marine exploratory expedition. The 
coming of echo sounding allowing all depths to 
be read as a ship proceeds on her course, the 
determination of temperature sections and the 
invention of rapid chemical methods to be applied, 
on ship-board to water samples from , the surface 
to the sea floor, have altered the planning of all 
future marine expeditions, the course of which 
will undoubtedly be determined by the results 
obtained. 
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The Contribution of Radiotelegraphy to Geophysics 


O N Thursday, April 27, the Kelvin lecture 
was delivered before the Institution of 
Electrical Engineers by Sir Frank Smith, who 
took as his subject, “The Travel of Wireless 
Waves”. In the course of it, an interesting picture 
was presented of the position attained by modem 
research, both theoretical and experimental, on 
the mode of propagation of the electric waves 
employed in radio communication. Particular 
reference was made to the bearing of the results 
of this work on the general problems encoun¬ 
tered in geophysics, and the manner in which 
modem research has provided the radio-geo¬ 
physicist with an invaluable tool with which to 
probe into the higher reaches of the atmosphere. 

The appropriateness of this lecture was ex¬ 
pressed in the observation that Lord Kelvin first 
studied the oscillatory discharge of a condenser, 
and read a remarkable paper on it exactly eighty 
years ago. Kelvin also introduced a tool known 
as the ‘image method', applicable to many problems 
of physics; and when this is applied to Hertz's 
dipole oscillator, the familiar pattern is obtained 
of the electric field due to an oscillating charge 
over a perfectly conducting plane. The energy 
radiated from such an oscillating dipole is in the 
form of electromagnetic waves, the properties of 
whioh are identical with light waves, due allowance 
being made for the difference in wave-length. The 
waves will travel in straight lines except for such 
deviation as will occur due to refraction or diffrac¬ 
tion effects. 

When Marconi successfully demonstrated the 
transmission of wireless signals around consider¬ 
able portions of the earth's surface, much attention 
was directed to the problem of the manner in 
which the necessary deviation was produced. 
Fleming showed that refraction due to the varia¬ 
tion of atmospheric density with altitude would 
produce a negligible effect, while similar con¬ 
clusions were reached in a study of the diffraction 
effects, even making allowance for the conductivity 
of the earth and the resulting currents set up by 
the waves passing over it. Moreover, G. N. Watson 
found that in the case of diffraction the factor 
showing the dependence of the effect upon wave¬ 
length was of a different power from that obtained 
empirically and embodied in the well-known 
Austin-Cohen formula. The experimental investi¬ 
gations also produced later some remarkable 
results, such as the striking differences between 
day and night transmissions, afid the unexpected 
potentialities of the shorter wave-lengths for long 
distance communication, in spite of. their well- 
known rapid absorption by the earth. 

The need for a ‘deflecting’ region in the upper 
atmosphere was recognised in a note published by 
Prof. A. E. Kenneily in March 1902. A similar 
suggestion was made by Heaviside in an article 
written in June of the same year and afterwards 
ublished in the “Encyclopedia Britannica". In 
912, W. H. Eccles directed attention to the 


possible influence 1 of the ionisation of the upper 
atmosphere on the propagation of electromagnetic 
waves through it, and to the resulting differences 
in day and night transmission. A few years later, 
Watson overcame his previous difficulty in a 
calculation of the field intensity of a wave propa- 
gated in the space between the earth and a con¬ 
ducting shell conoentrio with it. 

In such circumstances it is natural to find the 
radio worker turning to the geophysicist for some 
knowledge of the properties of the atmosphere. By 
the aid of direct measuring instruments, the 
geophysicist has learnt much of the detailed 
physics of the troposphere and lower portions of 
the stratosphere ; but it is not until a height of 
about 50 km. is reached that much information of 
direct interest to the radiotelegraphist is supplied. 
At this^height ozone is found as the result of the 
dissociation of oxygen by ultra-violet light, and 
this action is accompanied by ionisation, which 
naturally suffers a rapid reduction after sunset as 
a result of recombination. Further information 
on such ionisation in the higher regions of the 
atmosphere has been obtained from the study of 
aurora and also from investigations in terrestrial 
magnetism ; and attention may be directed to the 
fact that Balfour Stewart in 1878 was the first 
to suggest that the daily changes in intensity of 
the earth's magnetic field are due to electric currents 
in the conducting portions of the upper atmosphere. 

As & result of all this work, the radio investigator 
is informed that there exists, concentric with the 
earth, & spherical conducting layer, that the con¬ 
ductivity is due to electrons or ions, and that the 
conductivity varies with the direction so that 
electric waves penetrating the layer will be 
polarised. The probable ionising agents are ultra¬ 
violet light and charged or neutral particles pro¬ 
jected from the sun, so that the layer is likely to 
be much more highly conducting on the aide of 
the earth exposed to the suh than on the side in 
darkness. On this geophysicist's picture of the 
ionosphere no accurate scale of heights can be 
placed, nor can values of the ionisation density 
be assigned. It is merely known that the ozone & 
most dense at about 40 km., and that the electron 
streams produce aurora at heights of from 90 km. 
to above 500 km. 

With all this information at his disposal, the 
radiotelegraphist has been able to obtain at least 
a qualitative explanation of many of the pheno¬ 
mena encountered in his experimental investiga¬ 
tions df the results of emitting waves from a 
radio station. In the first place, it is dear that, 
so far as the waves sent along the ground are 
concerned, the distance to which they travel before 
their field intensity falls to some specified value f 
increases as the wave-length is increased; and for i 
this reason moderately long waves of wave-length 
200 to 2,000 metres ate employed for general 
broadcasting services. Next! the portion of 
waves which tie sent into the upper atmoi 
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will be refracted on entering the ionised portions 
and* upon reaching a height at which the density 
of ionisation is sufficiently great, the deviation will 
be such as to return the waves to the earth's sur¬ 
face. It has been found that on a wave-length of 
about 50 metres and using an antenna power 
of 5 kilowatts, those waves returning from the 
ionosphere reach the earth and affect a receiver at 
a minimum distance of the order of 2,500 miles. 
Since under the same conditions the ground 
wave will only be detectable at distances up 
to about 90 miles, there will be an annular 
space around the emitting station having inner 
and outer radii of 90 miles and 2,500 miles re¬ 
spectively in which no signals will be detectable. 
This is commonly known in radio engineering 
circles as the 'skip' effect and the larger radius 
above is termed the ‘skipped distance'. As the 
wave-length is increased, this distance decreases 
steadily owing to the greater refraction effects 
taking place in the upper atmosphere; at the 
same time the range of the ground wave increases, 
and finally the two overlap for wave-lengths 
approximately in the shorter broadcasting band 
of 200 metres to 500 metres. Under these con¬ 
ditions, both ground and atmospheric waves reach 
the receiving station, and it is the interference 
effects resulting from these two sets of waves whioh 
cause the well-known phenomena of fading in 
broadcast reception, and of the variation of 
bearing in radio direction-finding. 

In the later portion of hia lecture, Sir Frank 
Smith described how the radio investigator has 
recently directed his attention to obtaining more 
conclusive proofs of the existence of the ionosphere 
and to the quantitative measurement of its pro¬ 
perties ; that is, to obtain information whioh the 
geophysicist has been unable to supply. Methods 
employed in other branches of physios have been 
adapted to radio communication for this purpose. 
One of these makes use of the interference effects 
obtained between the ground and atmospheric 
waves to determine the height of the ionosphere. 
The same objective has also been attained by 
using an echo method to measure the time taken 
by a pulse of electric waves to travel up to the 
ionised deflecting layer and return to earth. 
Owing to the very high velocity of the waves, this 
time interval is short—about one-thousandth of 
a second—and the cathode ray oscillograph has 
proved an invaluable tool in the determination of 
this quantity. 

Working in . this manner, the radiotelegraphist 


has conclusively proved the existence of the 
Kennelly-Heaviside layer in the ionosphere at an 
average height of about 100 km. The measure¬ 
ments showed that for most nights the height of 
this ionised layer gradually increases, a maximum 
value being reached about one hour before sunrise. 
Further investigation showed that on certain 
oooasions and with wave-lengths less than 400 
metres, the height of the deflecting layer suddenly 
changes from 100 km. to about 230 km. It then 
became evident that on such occasions the density 
of ionisation in the Konnelly-Heaviside layer is 
insufficient for the deflection of the shorter waves, 
which thus penetrated this layer, but are ultimately 
| deflected by a second layer above the first, the 
existence of whioh had not previously been sus¬ 
pected . This upper layer has been named after Prof. 
E. V. Appleton, who, with the co-operation of the 
Radio Research Board, has played the leading part 
in Great Britain in the investigations just described. 

Having fixed the heights of these two important 
regions of the atmosphere, it has next been found 
possible to determine the density of the ionisation 
in these regions by ascertaining the limiting wave¬ 
length or frequency of the waves which will just 
penetrate the layer. Experiments carried out in 
this manner have shown that the ionisation is at 
its maximum about noon and decreases steadily 
as sunset is approached. After sunset, a rapid 
fall in ionisation takes place until, at about two 
hours afterwards, its value is only about one- 
tenth of the maximum, and this then remains 
reasonably oonstant until shortly before sunrise. 
Two further facts which emerge from the work 
are that there is very little ionisation between the 
Kennelly-Heaviside and the Appleton layers, and 
that, for wave-lengths less than about 8 metres, 
the waves penetrate both layers and there is as 
yet no evidence of their return to earth from the 
upper atmosphere. As to the cause of the ionisa¬ 
tion, some data obtained during the solar eclipse 
of August 31, 1932 appear to establish the fact 
that the principal ionising agent for the two 
layers is ultra-violet light. The possible bombard¬ 
ment of the earth by neutral particles is not yet 
wholly excluded, but undoubtedly the evidence so 
far is against it. 

The review provided in this lecture shows very 
olearly that the modern radio research worker is 
obtaining detailed quantitative knowledge of 
certain portions of the atmosphere in a manner 
which was beyond the reach of the former geo¬ 
physical methods of attack. 


Hydrogenated Motor Lubricants 


T HE recent display of advertisements has 
directed public attention to a new oil, 
■‘Bssolube”, a product representing the much- 
diftoussed process of hydrogenation successfully 
applied to the refining of petroleum. This par* 
ticular lubricating oil is the product of many years 
research, involving much expenditure and the 


laying down of large-scale plant. The entry of 
hydrogenation as an established commercial pro¬ 
cess in the oil industry is an event of first-class 
technical and economic importance, and in many 
respects it will be a surprise to most people that 
the first satisfactory synthetic product in this field 
is a lubricant, a olass of material distinguished for 


044 


its extreme variability and one of the most sensi¬ 
tive (in performance) of the whole range of 
petroleum distillates. 

Broadly speaking, it is demanded that a high- 
quality lubricating oil should possess a good 
viscosity index, a low pour point, a wide range of 
stability, high flash point and low carbon value ; 
these properties are claimed as entirely charac¬ 
teristic of the synthetic product. A good viscosity 
implies an oil which changes least in characteristics 
with temperature range, making for easy starting 
of an engine in cold weather, reducing wear of the 
moving parts and, at the same time, ensuring that 
under operating conditions an adequate oil film is 
preserved round the piston ; these factors naturally 
affect the question of oil consumption. The essence 
of stability is the ability of the oil to preserve its 
fundamental characteristics in performance, and 
the lack of tendency to form sludge or to coagulate 
in any manner which might tend to choke the 
lubricating system. The low carbon value is sought 
for many reasons ; chiefly to take care that, what¬ 
ever carbon is formed, is of a soft and non- 
crystalline character, as hard carbon particles 
returned to the oil sump will inevitably act as an 
abrasive and do damage to the vital parts of the 
engine. 

Production of modem lubricating oils is, quite 
apart from this new process, a highly specialised 
subject, concerning which much still remains to 
be, and is being, done in the matter of funda¬ 
mental research. Possibilities of hydrogenation as 
applied to petroleum products have of course been 
long foreseen by technologists both in Great 
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Britain and in America, but the advent of a 
marketable product at this juncture is oertainly 
a most commendable departure. 

An account of this enterprising action of the 
Anglo-American Oil Co., the concern responsible 
for the introduction of this new lubricating oil, 
appears in the Times of April 29. . Concurrently 
with the appearance of this produot, the same 
Company is responsible for introducing a new 
method of delivery of the oil to motor engines. 
Supplies will be fed directly to the engine from 
sealed glass bottles and the displacing of the 
familiar tin will be an advantage in many ways 
sinoe, apart from guaranteed measure, the con¬ 
tents can be seen and, incidentally, the shape of 
the bottle is such that it oan be easily inverted 
into the oil filler of the engine, thus obviating loss 
by spilling, especially where such fillers are placed 
in awkward positions. 

It is of interest to note the Company’s exhibition 
of hydrogenation at Charing Cross Underground 
Station, a place, incidentally, one now instinctively 
associates with modem commercial enterprise in 
educating the public to at least some visual 
knowledge of commodities in everyday use which, 
in a vast majority of cases, are taken very much 
for granted. So much has been heard of, and 
written about, hydrogenation in the last few years 
without, to the lay mind, as yet any tangible 
expression, that the coincidence of a new synthetic 
hydrocarbon and the display of technique and 
issues involved, will do much to awaken interest 
in the untiring service that science renders to the 
community to-day. 
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Lessons in Visualisation from the Royal Academy 
By Da. Vaughan Cornish 


S CENERY is defined as the appearance of a 
place from the picturesque point of view, 
and so, without pausing to consider what con¬ 
stitutes picturesqueness, we may note at once that 
scenery is an appearance. The science of soenery 
is, therefore, a science of appearances, and con¬ 
sequently the question whether a landscape 
painting is true to the facts can only be answered 
if we know how the physical surroundings are 
pictured through the agency of the eye. 

There are three very different modes of picturing 
landscape ; by the camera, by the representational 
school of painting, and by the imaginative school. 
Leaving the disoussion of the last category for 
another occasion, lefrus now compare the rendering 
of the facts of scenery by the camera and by the 
school of painting hitherto dominant at the Royal 
Ao&demy. 

Even within the limi ts of monochrome, to which 
the camera is usually restricted, a clear photo¬ 
graph of a well-lit landscape is radically different 
m>m the natural picture. Not only the eye of the 
artist but also that of the ordinary man is selective. 
Hie natural picture of the landscape is not the 


sum of those features which we can see when w© 
examine bit by bit the whole field of outlook, but 
a composition formed of that whioh we notice 
spontaneously. It may even be that in scenes 
which stir the emotions deeply, the proportion 
that remains unnoticed, that is to say mentally 
invisible, is greatest. 

Largely on account of this selective action of 
the eye, and not merely on account of the vague¬ 
ness of the image near the edge of the retina, the 
skilful composition of the landscape painter is in 
some important respects nearer than the photo¬ 
graph to the facts of soenery. It may be suggested 
in passing that the customary preference of the 
landscape artist for painting largely from memory, 
is not only on account of the troublesome variation 
of light in the actual scene, but also because 
memory is selective, and its partialities help 
to obliterate the inessential from the mental 
pioture. 

As an example of truth to Nature (in the wider 
sense) as exemplified in the school of landscape 
painting usually dominant at the Royal Academy/ 
I may cite /The Shores of Clyde” (340) by 
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Mr. Robert Houston. This is an entrancing 
picture of sea and sunshine, flowering gorse and 
sheep grazing, cottages of fisher folk by the shore 
(at the foot of the hill from which the scene is 
viewed), a rocky islet catching the light, and in 
the distance a range of mountain peaks suffused 
with the tranquil, atmospheric blue* A few clouds 
are floating high, and from above the field of sight, 
the sun streams down, casting a broad lane of 
light upon the rippling summer sea, It all seems 
so natural, and exactly as we recall the scenery of 
Sootland in its happiest mood. The descriptive 
title of the picture does not tie us to a particular 
view-point, and this is fortunate for the average 
man, who is apt to feel that some deception has 
been practised when he finds the natural features 
arranged otherwise than as he is accustomed to 
see them from a specified view-point. In this 
connexion it is well that scientific people should 
recall the fact that mathematicians exercise a 
license somewhat similar to that of the artist in 
the generalisation of geophysical facts. The tidal 
bore in the River Severn, for example, does not 
always conform to the type of wave to which 
mathematicians restrict the name, although the 
mathematical conception was largely based upon 
this local example. 

The water-colour “Gate Crag, Grange, Westmore¬ 
land” (1039) by Mr. Harold Gresley, has a definitely 
locative title, but as I am not acquainted with the 
particular spot the question of composition does 
not obtrude, and I simply welcome a delightful 
rendering of the charm of the English Lakeland. 
A single-arched bridge spans a rapid stream beside 
which stand the simple, whitewashed houses that 
Wordsworth loved. The foliage of pleasant round- 
topped trees diversifies the vale, and in the back¬ 


ground the steep fell-side stands in shadow, with 
white clouds half uncovered, half hidden by the 
rugged mountain crest. 

The sympathetic rendering of such soenes is 
always weloome, but it must be confessed that 
our painters have been loss alert than the camera¬ 
men in availing themselves of modern facilities of 
transport for extending their range of subjects. 
Such pictures as that by Mr. Norman Wilkinson 
(“Territorials”, 385) are as weloome as they are 
rare. The view, from an aeroplane, is of companion 
aeroplanes, backed by the piled domes of massive 
cumulus revealed in all their grandeur from a 
more advantageous point of sight than the ground 
provides. 

When the man of science goes to the Royal 
Academy to learn what he can from the artist, it 
is well that he should not confine his attention to 
landscape, for pictures of interiors also convey 
lessons in visualisation. That of “The Library, 
Eaton Hall”(235), by Mr. Frederick W. Elwell shows 
a long gallery with the amplitude of dimension 
relatively to the human figure which is an out¬ 
standing advantage of the great country mansion. 
The perspective of such an interior satisfies certain 
faculties of the eye for which the natural landscape 
does not provide appropriate exercise. Moreover, 
the appointments of the room illustrate the fact 
that a well-furnished interior can provide more 
satisfaction for the eye in respect to diversities of 
texture than any natural scene. Here we have, 
skilfully painted, the glaze of pottery and porcelain, 
the glint of metal, the lustrous reflexion and 
transmission of glass vessels, and the polish of fine 
wood-work. Rich and varied as are these textures. 
It is the vase of flowers which brings the ultimate 
refinement of texture to the furnished interior. 


Obit 

Sir Jivanji Modi, c.i.b. 

E regret to record the death at Bombay of 
Sir Jiv&nji Jamshedji Modi, the widely- 
known and highly esteemed Orientalist, on March 
28, aged seventy-two years. He was bom on 
October 26, 1854, the son of the head priest of 
the Parsee Fire Temple at Colaba on the island of 
Bombay, and was educated at Elphinstone School 
and College. The studies to which be gave speoial 
attention, and in which he won a world-wide 
recognition as the foremost authority, were the 
origins, literature and teaching of Zoroastrianism, 
as well as the histozy of the Parsee community. 
For many years he was the secretary of the Parsee / 
Panohayat in Bombay. He was one of the most 
active members of the Bombay Branoh of the 
Royal Asiatic Society, which recognised his 
services to Oriental studies by the award of the 
Campbell medal in 1918. He was prominent in 
prom the Oriental Research Institute at 
; Poonah in memory of his friend, Sir Ramkrishna 
Bhandarkar, and did much work in connexion 
with the Gama Oriental institute. 


uary 

Sir Jivanji Modi’s very considerable published 
contributions to scholarship for the most part 
appeared in the form of monographs, which were 
afterwards collected and republished in volumes 
such as his “Asiatic Papers”, in four parts, 
“Anthropological Papers”, also in four parts, 
“Memorial Papers”, “Dante Papers”, etc. He 
also wrote a history of the Parsees and published 
a number of translations from the Pahlavi. 

His learning was widely recognised in both India 
and Europe; although it may be said without 
detraction from his scholarship that his com¬ 
manding position in the world of Oriental studies 
was in some degree enhanced by his singleness of 
purpose and oharm of character, which won the 
admiration and affectionate respect of all with 
whom he came into contact. He had long been a 
fellow of the University of Bombay, which con¬ 
ferred on him the degree of LL.D. in 1930. The 
Government of India jnade him an honorary 
correspondent of the Archaeological Society in 
1914 and conferred on him the title of Shams-ul- 
ulama. He was made a C.I.E. in 1917 and knighted 
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in 1930. He was one of the few honorary members 
•of the Royal Asiatic Society, an Officier d'Acad&nie 
and ChevalieT of the Legion of Honour. 


We regret to announce the following deaths : 

Commdr. W. M. Carey, R.N.(retd.), captain of 
the R.R.S. Discovery II, which has just completed 
its second cruise, during which the Antarctic 
Continent was circumnavigated, on May 2, aged 
forty-six years. 

Prof. R. E. Jeffs, associate professor of botany 
in the University of * Oklahoma, known for his ' 
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work on plant physiology, on February 11, aged 
fifty-three years. 

Prof. Jules Piccard, formerly professor of 
chemistry at the University of Basle, aged ninety- 
three years, 

Sir Arthur Whitelegge, K.C.B., chief inspector 
of factories from 1896 until 1917, author of 4 *A 
Manual of Hygiene and Public Health”, on April 
26, aged eighty years. 

Mr. E. B. Williamson, formerly assistant 
curator at the Carnegie Museum, and since 1930 
research associate in the Museum of Zoology of 
the University of Michigan, who was an authority 
on dragon-flies, nn February 28, aged fifty-five 
I years. 


News and Views 


Portraits at the Royal Academy 

In addition to the pictures at the Royal Academy 
mentioned by Dr. Vaughan Cornish in his artiole 
elsewhere in this issue, scientific workers will be 
interested in the following portraits : Prof. S. 
Alexander, honorary professor of philosophy in the 
University of Manchester, cliarcoal, by Francis 
Dodd (1212); Sir Richard Glazebrook, formerly 
director of the National Physical Laboratory, by 
Edward I. Halliday (390); Dr. George Francis Hill, 
director and principal librarian of the British 
Museum, bronze medallion by Frank Bowoher (1660); 
Prof. J. G. Lawn, mining engineer, director of and 
consulting engineer in England to the Johannesburg 
Consolidated Investment Co., Ltd., bronze bust by 
Maggie Mitchell (1736); Dr, Eleanor Lodge, formerly 
principal of Westfield College, London, by Gerald F. 
Kelly (91); Sir Murdooh Macdonald, president of 
the Institution of Civil Engineers, bronze bust by 
Gladys Barron (1726); Lord Melohett, director of 
Imperial Chemical Industries, Ltd., by Glyn Philpot 
(274); Dr. Alexander Scott, director of scientific 
research at the British Museum, head by Sir W. 
Reynolds-Stephens (1638); the late Sir William 
Smith, founder of the Royal Institute of Publio 
Health, bust by Charles L. Hartwell (1602); and 
Sir J. J. Thomson, master of Trinity College, 
Cambridge, chalk, by W. T. Monnington (1180). 
Among the other exhibits are a tempera of the 
foundations of the new Geological Museum, South 
Kensington, by Laurence Wheatley (881); while 
the architectural drawings and models section 
includes the library of the same Museum, by John 
H. Markham (1406), proposed additions to the 
Ashmolean Museum, Oxford, by Stanley Hall, and 
Easton and Robertson (1400), the completion of 
wings to Gower Street of University College, London, 
by Richardson and Gill (1512); and an etching and 
dry point of Battersea Power Station, by H. R. 
Myersoough-Walker (1257). 

New Gorilla House at the Zoological Gardens 
The new Gorilla House at the Gardens of the 
Zoological Society of London was opened on Friday, 
April 28. Sir Peter Chalmers Mitchell, in a short but 


admirable speech, traced the origin and the merits 
of the new house, which ore many ; indeed, there is 
no other like it in Europe. Having regard to the 
rarity of gorillas in captivity, and their frailty, it 
was felt that an entirely new method of housing 
them should be devised. The general plan of the 
house was conceived by Sir Peter, but its elaboration 
was entrusted to Mr. B. Lubetkin, of Messrs. Teoton 
Ltd., architects. Briefly, it forms a large, circular 
chamber divided into two equal portions, a winter 
and a summer house. In the winter, the public have 
access in the half set aside for summer, and they are 
shut off from the animals by a glass screen to eliminate 
the danger of infection from influenza by the publio. 
The air in this enclosure is filtered, warmed, and 
moistened, before passing into the chamber, which 
is free from draughts. Here we saw the two gorillas 
which the Society has now had since last August in 
a particularly frolicsome mood, due no doubt to the 
ample proportions of their apartment. In the summer 
the semicircular wall and roof of iron which forms 
the winter “Hall of Audience”, is caused, by 
machinery, to pass behind the winter house, leaving 
it fully exposed to the sun gnd air, and enclosed 
only by strong bars. The glass partition is also , 
withdrawn, leaving a great circular space wherein 
the animals may furnish their visitors, now standing 
outside, with opportunities for studying the habits 
and movements, of these, the largest and most 
powerful of all the great apes. 

New Autogiro 

A new model of Senor de la Cierva's autogiro, 
incorporating a radical alteration in the method of 
control, was demonstrated by the inventor at the 
London Airport, Hanworth, on April 27. The auto- ! 
giro derives its lift from a number of blades rotating 
in a horizontal plane, instead of fixed wings as in a 
normal aeroplane. Thus there is relative motion 
between the blades and the air, with consequent lift, ^ 
even when the machine has little or no forward > 
speed. The autogiro can therefore fly with Utile ^ 
speed relative to the earth, and can land and tatop 
off almost vertically. Hitherto, the orient*^ 
the maohine when airborne has been governed ;bjj^ 
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the orthodox aeroplane aileron, elevator and rudder 
for lateral, horizontal, and directional oontrol re¬ 
spectively. This new model, Type C.30, replaces all 
of these controls by altering the direction of the 
resultant lift of the rotors by tilting their supporting 
pillar. A lever attached to this ooluznn is pulled back 
to make the nose rise, forward to drop, sideways to 
turn and bank correctly at the same time. Thus the 
pilot’s task in the air is considerably simplified, 
although apparently at the expense of a certain 
amount of rapidity in manoeuvrability. Another 
advantage of this new control is that its effectiveness 
is a function of the speed of the rotating blades, and 
not of the forward speed of the machine as in the 
normal aircraft. It is therefore equally effective at 
low flying speeds, a particularly important point in 
landing, taking off, and flying near the ground 
generally. The absence of the usual control surfaces 
and their supporting parts should give a considerable 
saving in both weight and head resistance, and 
should simplify construction. A fixed tail plane and 
a vertical fin are still retained for stability, and a 
tail wheel controlled by an orthodox rudder bar is 
used for turning on the ground. 


Royal Institution 


The annual meeting of the members of the Royal 
Institution was held on May 1, the president, Lord 
Eustace Percy, being in the chair. The annual report 
of the Visitors for the year ended December 31, 1932, 
testified to a year of considerable activity. The 
membership had been well maintained. The privilogo 
of free attendance at the afternoon lectures by bona fide 
students in London had been much appreciated and 
used. The report bn the progress of the researches 
in the Davy Faraday Laboratory gave a good 
indication of the considerable extent of the research 
organisation which is at work under the direction 
of Sir William Bragg. Some sixteen or eighteen 
workers are engaged, the majority on problems 
related to the X-ray determination of structure. 


Mention was made of Dr. J, M. Robertson’s deter¬ 
mination of the structure of anthracene, of Dr. A. 
Mtlller’a work on the long-chain compounds, and of 
the growth in accuracy and capacity of the large 
experimental X-ray plant in the hands of Dr. Muller 
and Mr. R. S. Clay. The capacity of the apparatus 
is calculated to be about 50 kw.; as yet it has 
worked well up to 10 kw. The treasurer’s report 
and accounts showed a very satisfactory position, in 
spite of the heavy demand on the financial resources 
of the Institution caused by the recent reconstruction. 
After a total expenditure in connexion with the 
rebuilding of more than £100,000, a diminution in 
the invested funds of the Royal Institution of about 
£2,000 is shown. This gratifying result is a conse¬ 
quence of many generous donations to the Building 
isuld Research Endowment Fund raised by the 
Institution in the past three years. The donations, 
and Other receipts to this fund have been sufficient 
tb defray almost the entire cost of the rebuilding, 
and to go a considerable way towards completion 
of the programme of permanent endowment of 


research which the Managers of the Institution have 
as one of their principal objects. The following 
officers for 1933-34 were elected : President , the 
Right Hon. Lord Eustace Percy; Treasurer , Sir 
Robert Robertson ; Secretary , Major Charles E. S. 
Phillips. 

Portrait of Sir William Bragg, K.B.E., O.M., F.R.S. 

After the formal business of the annual meeting 
of the members of the Royal Institution, a portrait 
of Sir William Bragg, painted by Mr, William 
Nicholson, was presented to the Institution, on 
behalf of a group of subscribers, by the honorary 
secretary, Major Charles E. S. Phillips, who ex¬ 
pressed the gratification of the donors at having 
secured the help of so distinguished an artist. Mr. 
Nicholson had given them, he said, not only a good 
portrait of Sir William, but also a very fine painting. 
Major Phillips went on to pay a tribute of admiration 
for the work of Sir William Bragg and to speak of 
the affeotion in which he is held by the members 
and all others with whom he comes into contact in 
his work. The portrait was accepted by the president, 
who thanked Major Phillips for having taken the 
initiative in regard to its painting and presentation, 
resulting in a valuable acquisition to the permanent 
treasures of the Institution. Sir William Bragg spoke 
briefly of his own pleasure at the expressions of good¬ 
will with which the presentation had been made, and 
said that the success of the work of the Royal 
Institution was largely due to the friendship and 
devotion of its members, who had always responded 
freely to any request for servioes or appeal for help. 

Centenary of Hancock’s Steam Omnibus 

To commemorate the centenary of the inauguration 
of the first power-driven omnibus in London, a joint 
meeting of the Newcomen Society and the Omnibus 
Society was held at ttye Institute of Marine Engineers 
on April 27 at which papers were read by Mr. C. E. 
Lee and Mr. C. F. D. Marshall. Mr. Lee said that the 
three principal pioneers of the stoam omnibus were 
Goldsworthy Gurney (1793-1875), Walter Hancock 
(1799-1852) and John Scott Russell (1808-1882), of 
whom Hancock was the most successful. A watch¬ 
maker by trade, Hancock patented a very ingenious 
type of boiler and then built two steam carriages, the 
second of which, oalled the Infant , in February, 1831, 
began running between Stratford and London. Two 
years later, the London and Paddington Steam- 
Carriage Co. was formed and for this Hancock built 
the omnibus Enterprise with accommodation for 
fourteen passengers. This vehicle began running 
between Moorgate and Paddington on April 22, 1833, 
and was the first mechanically propelled vehicle 
Specially designed for omnibus work ever to be 
placed in service. The route covered was about ten 
miles and the distance was performed in about fifty 
minutes. The service was worked for 10 days only, 
under the superintendence of Hancock, and was than 
withdrawn owing to differences between him and the 
Company. Three years laW, after other experimental 
work, Hancock had other steam vehicles at work and 
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in the course of twenty weeks these ran 4,200 miles 
and carried 12,761 passengers. Both the papers con¬ 
tained much information on the construction of these 
and other early steam omnibuses and it cannot be 
doubted that if the inventions had been fostered, 
instead of hindered, by legislation, the steam vehicle 
would have been brought to a high degree of perfec¬ 
tion at an early date. 

Observational and Theoretical Astronomy 

On April 28, Prof. H. H. Plaskett delivered his 
inaugural lecture as Savilian professor of astronomy 
at Oxford. Recalling the fact that the year of the 
foundation of the professorship was also that of the 
publication of Kepler’s three laws of planetary 
motion, and directing attention to the injunction of 
Sir Henry Savile that the holder of his professorship 
should occupy himself with “observation by day and 
night”, he remarked that three hundred years ago 
the observational method in astronomy might be 
said to have reached its zenith. Since then, the 
constantly increasing importance of the theoretical 
method has been abundantly shown ; as, for example, 
in the discovery of Neptune by calculation and in the 
present conclusions as to the physical conditions in 
the interior of stars. Nevertheless, the achievements 
of theoretical astronomy still rest in part on an 
observational basis. This is shown by consideration 
of the means by which knowledge of the spatial dis¬ 
tribution of the stars has been gained by the work of 
Hersohel and Shapley, and of that of their physical 
constitution by the work of Lockyer, Franklin and 
Hertzsprung. It would be fair to say, looking forward 
to the next three or four hundred years, that it will 
be allowed that, so far, observation and theory have 
gone along hand in hand. In a more distant future it 
may not be so. At present, theory has played its 
part in the refinement of observation, but some of 
the results of theory must for ever be removed from 
observational control. But just as the explorer of the 
earth's surface suggests to the geographer plans for 
further fruitful exploration, so the astronomer going 
to Nature with a definite theory may succeed in - 
getting an answer. Finally, there can be no doubt 
that a great university should have an observatory as 
part of its equipment; but it must be recognised 
that the part of astronomy under these conditions 
necessarily has its limitations. 

Lachish 

Excavations at Tell Duweir in Palestine, where 
the Wellcome Historical Museum Expedition has 
been at work under Mr. J. L. Starkey, have now 
closed for the season. The particular interest of this 
excavation lies in the possibility that the site may bo 
the city of Lachish which was captured by Joshua 
after a stout resistance. So far, nothing has been 
found to oontradict this tentative identification, 
while some of the evidence from this season’s work 
tends to confirm it. Lachish was captured by 
Sennacherib in 701 b.o. —this siege is represented on 
bas-reliefs from Nineveh noto in the British Museum 
—and by Nebuchadnezzar in 580 B.o. Tell Duweir, 


which is situated about twenty-five miles south-west 
of Jerusalem at a height of 900 ft. above sea-level, 
dominating the Philistine country, is a mound of 
some forty acres in extent, tapering to eighteen 
acres at the summit. The stone walls identified with 
the city of Rehoboam show the broaches mode by 
Sennacherib's army and traces of the conflagration 
by which they were made to collapse under Nebuchad¬ 
nezzar. Under the stone walls of Rehoboam’s city 
wore found the red briok walls jvhich are identified 
with the city of Joshua's day. A further piece of 
evidence pointing in the direction of the identification 
is the find of a metal helmet crost which corresponds 
with the crests on the peculiarly shaped helmets of 
some of Sennacherib's soldiers shown on the British 
Museum bas-reliefs. Part of a royal palace on the 
summit of the mound was uncovered, and a number 
of graves at the base belonging to all ages were 
examined and yielded a large number of skulls in 
excellent preservation. Objects from Tell Duweir 
will be on exhibition at the Wellcome Historical 
Museum, Euston Road, London, N.W.l, on their 
early arrival in England. 

National Research Council of Canada 

The National Research Council of Canada has 
issued a statement covering its sixteen years work 
which indicates a close parallel between the activities 
of this Council and those of the Department of 
Scientific and Industrial Research in Great Britain. 
In addition to the direction of a wide range of in¬ 
vestigations in a National Research Laboratories 
system, the development of a national library of 
science, and the publication of a Canadian Journal 
of Research , the Council has developed co-operation 
in research throughout Canada, instituted a policy 
of grants to individual research workers, and assisted 
in the training of scientific personnel by the award 
of scholarships to selected students and graduates. 
Its efforts have raised the whole standard of research 
in Canada and in addition the National Research 
Council has already proved its value in the day-to- 
day problems of government and to various State 
departments. During the sixteen years of its 
existence, the Council has paid a total of 527,951,000 
dollars in research scholarships and 131,801,292 
dollars in grants for research. More than half of the 
total expenditure has been incurred on the building 
and organisation of the National Research Labora¬ 
tories, which were formally opened on August 10, 
1932, and have already made notable contributions 
to scientific knowledge and industrial development. 

From a summarised account of these activities 
occupying nearly fifty pages, it is only possible to 
select a few points as illustrations. Important con¬ 
tributions to the asbestos industry have been 
rendered by investigations on asbestos cements and 
the standardisation of testing and methods. Studies 
of the resistance of concrete structures, the develop- : 
raent of a highly resistant cement, of the treatment 
and disposal of sulphur dioxide fumes from smelter 
stacks, waste gas and bitumen utilisation, on the• 
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prevention of rust on wheat and other cereals and 
on weed killing, have already proved of great economio 
advantage to the whole country as well as to the 
particular industries. There is scarcely one of 
Canada's wide range of interests—agriculture, mineral 
industries, transport, fisheries, building, fruit growing, 
coal, leather, wool—to which tho Laboratories are 
not offering direct service. Highly important work 
has already been carried out on rubber and extensive 
facilities have been provided for standardising and 
testing all classes of materials. 

Metropolitan-Vickers Research and Testing Departments 
A booklet which has just been issued, describing 
the Research and Testing Departments of the Metro¬ 
politan-Vickers Electrical Co., Ltd,, Trafford Park, 
Manchester, shows what an important part industrial 
research plays in the advancement of science. The 
somewhat fragile and makeshift construction of the 
equipment of many science laboratories is often due 
to on excessive use of glass, rubber and similar 
materials. Modem engineering principles, materials 
and manufacturing methods have led to great im¬ 
provements. The original research work carried out 
by the scientific staff of the Company has led to 
many important developments. In particular, the 
discovery of the Apiezon series of low-pressure oils 
and distillates has led to highly important advances 
in vacuum technique. Valves, X-ray tubes, etc., can 
now be taken to pieces for repair and adjustment 
and then re-assembled for use. They can also be 
made of materials like metal and porcolain and so 
have not the disadvantages of permanently sealed 
glass apparatus. The physics and engineering staff 
have done excellent pioneering work in many branches 
of research. Their vacuum furnaces, their arrange¬ 
ment of apparatus to apply testing pressures of a 
million volts continuously and their testing methods 
for impulse pressures as high as one and a half 
million volts are scientific triumphs. In developing 
apparatus for measuring'noise they have broken new 
ground. The principle on which the apparatus works 
is that of aural comparison of tho complex noise 
under observation with a putts reference tone of fixed 
frequency but adjustable amplitude. By listening 
simultaneously to the two sounds and adjusting the 
loudness of the referenoe tone until it sounds as loud 
as the noiqe under observation, the loudness of the 
complex noise can be expressed, by an experienced 
observer, in terms of tfcat of the simple reference tone. 

Railway Electrification Experience 

Col. Cortez Leigh, electrical engineer to the 
London, Midland and SoottiBh Railway Co., read a* 
paper to the Institution of Electrical Engineers on 
April 6, which attracted a large audience. He 
» described the experience gained by working the 
electrical railway between Manchester and Al* 

- trincham, a distance of about nine miles, since it 
was.opened in May 1931, It appears that notwith¬ 
standing the competition of a reoently inaugurated 
e xpioos bus service, the increase in the passenger 
troffio was 35 per cent. This is attributed to the 
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greatly accelerated service made possible by electri¬ 
fication and to the increased comfort of travelling. 
Another reason is the great success of the 1,500-volt 
mercury arc rectifiers, the first used in Great Britain 
for railway work, for converting the alternating 
current supply into direct current for tho railway 
motors. It looks as if these devices would come into 
general use, seeing that the 1,500 volt d.c. system 
was standardised by the Pringle Committee in 1927. 
This will mako it easy to merge into a general scheme 
of main line electrification later. In the discussion, 
H. W. H. Richards, electrical engineer of the London, 
and North Eastern Railway, compared tho straight 
electric drive adopted on this lino with the Diesel 
electric drive which has been much advocated lately. 
He calculated that the straight electric drive takes 
forty per cent less power. Prof. W. Cramp referred 
to the wear of the overhead conductors which are 
in contact with the pantograph collectors. It has 
been found that the wear of the conductors when 
the wires are oiled is about six times loss than when 
there is no oil. Sir Josiah Stamp said that the results 
obtained on this line have more than fulfilled 
expectations. 

The Pakeontographical Society 

The eighty-sixth annual meeting of the Paleeonto- 
graphioal Society was held in the rooms of the 
Geological Society, Burlington House, on Friday, 
April 28, Dr. F. L. Kitchin, vice-president, in the 
chair. Tho annual report recorded the publication 
of vol. 84 of the monographs, containing instalments 
of the Coraliian Lamellibranclis, Gault Ammonites, 
and Cambrian Trilobitos. It is anticipated that vols. 
85 and 86 will be issued during the present year, 
thus bringing the publications more nearly up to 
date. Dr. F. A. Bather, Mr. Robert S. Herries, and 
Sir A. Smith Woodward, were re-elected president, 
treasurer, and secretary respectively ; and Mr. F. H. 
Edmunds, Dr. W. D. Lang, Prof. S. H. Reynolds, and 
Prof. W. W. Watts were electod new mombers of 
council. 

Science Forum 

However on financial grounds the apparently 
unending stream of new scientific organisations and 
publications may be deplored, one cannot honestly 
withhold sympathy when these are founded with the 
object of promoting international co-operation in the 
general advancement and practical development of 
science in all its phases. The first issue of the Science 
Forum , the quarterly journal of the International 
Faculty of Scienoes, is therefore of interest as an 
indication of the manner in which it is proposed to 
achieve these objects. . Tlie articles include dis¬ 
cussions on the relation of science and religion by 
Dr. Ernst Almquist, and on changes in moral ideas 
likely to result from the study of psychology in 
relation to ethics by Dr. R. Money-Kyrle. W. H. 
Wakinshaw’s “Consuflatia” provides a useful eluci¬ 
dation (with an unconvincing solution) of the world's 
economic problems, and an interesting note on the 
gladiolus scab and its prevention comes from 
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R. H. Jeffers. The articles are written in a semi- 
popular strain with, however, a slight tendency to 
emphasise the sensational which should be firmly 
repressed if the publication is to carry weight among 
scientific workers or thinking laymen. 

Auguste Bateau, 1863-1930 

The late Prof. Auguste Camille Edmond Bateau, 
whose death was recorded in Nature of February 8, 
1930, held a chair at the School of Mines at St. 
Etienne for about ten years. When, in 1897, he 
resigned this position, he was succeeded by M. Emile 
Jouquet, who in the Annales des Mines for September 
1932 gives a full account of the researches and 
inventions of his distinguished predeoessor. The son 
of an architect, Bateau at an early age gave signs 
of mathematical talent and ,when he completed his 
two years’ study at the Ecole Polytechnique, he 
passed out at the head of his class. He was twenty- 
five years of age when in 1888 he was made a pro¬ 
fessor in the School at St. Etienne, where previously, 
as M. Jouquet says, Burdin was a professor and 
Foumeyron, “the Watt of the hydraulic turbine”, 
was o student. Bateau’s work was in direct line with 
theirs and from it came the Bateau mine ventilators, 
centrifugal pumps and steam turbines. The impulse 
steam turbine of Bateau was applied to a French 
torpedo boat in 1904 and Bateau turbines, as 
developed by the Ateliers et Chantiers de Bretagne, 
Nantes, have recently been fitted in the fastest 
flotilla leaders in the world. A prominent member 
Of many societies. Bateau was elected a member of 
the Paris Academy of Sciences in 1919. A monument 
to him was unveiled on January 17, 1931, in the 
grounds of the works of the Soci4t^ Bateau at La 
Coumeuve (Seine). 

Expedition to South-Eastern Honduras 

The Smithsonian Institution, Washington, D.C., 
announces the dispatoh of an expedition of archaeo¬ 
logical exploration to the Chorotegan area of south¬ 
eastern Honduras. The members of the expedition 
are Messrs. Alan Paine, W. D. Strong and Norman 
Haskell. The Chorotegan area is one of the least 
known in the whole of America and no trustworthy 
maps of it exist. The object of the expedition is to 
locate and determine the character of ancient ruined- 
city sites, to collect specimens of bird and animal life, 
and to get into touch with the practically unknown 
Payee and Sumu Indians, whose language, thought 
to be linguistically on the border line between North 
and South America, may throw light on the language 
of the ancient Maya. The specifio problem to be 
investigated is the possibility that the culture of this 
area may have been a southward extension of the 
Mayan ‘New Empire* of Yucatan, three hundred 
miles to the north. From time to time, natives and 
chicle hunters have reported the existence of ancient 
ruined stone cities in this area, and it is believed 
that it was from here that the Maya obtained the 
precious metals and the turquoise, of which they 
made such extensive and elaborate use in their 
decorative art. 


Air Sumy Methods 

The increasing use of aerial photography for map¬ 
ping makes the publication of a simple handbook 
on the subject very weloome. This has been written 
by Lieut. J. S. A. Balt under the title of “A Simple 1 
Method of Surveying from Air Photographs” and 
published as No. 8 of the Professional Papers of the 
Air Survey Committee (London : H.M. Stationery 
Offloe, 4s.). The book aims at explaining the methods 
required in the production of medium-scale maps 
based on a limited ground control and involving 
the use of comparatively simple apparatus. The 
demands made on pilot and navigator are explained 
and there is a full discussion of the relation between 
ground control and plotting and the problems of the 
cartographer in general. The work is clearly written 
and amply illustrated with diagrams and plates. It 
should prove a useful guide and textbook. 

Announcements 

Dr, C. Tate Reoak, director of the British 
Museum (Natural History), has been elected a foreign 
member of the Royal Danish Academy. 

Mr. Charles Augustus Carlow was elected 
president of the Mining Institute of Scotland at the 
annual general meeting held on April 26. 

The Rubber Industry Bill was introduced in the 
House of Lords by Lord Irwin, president of the 
Board of Education, on May 2, and read a first time. 
The Bill provides for contributions by the rubber 
manufacturers in the United Kingdom to the Re¬ 
search Association of British Rubber Manufacturers, 
and for the collection and application of such con¬ 
tributions. 

The Challenger Society for the Promotion of the 
Study of Oceanography is offering a sum of money, not 
exceeding £26, for the assistance of a suitable student 
(or students) carrying out research at any of the 
marine laboratories. Application should be made to 
the Hon. Secretary, Mr. J. R. Norman, British 
Museum (Natural History), South Kensington, S.W.?. 

4 

From the interest of the Sir George Beilby 
Memorial Fund, awards are made to British investi¬ 
gators in science to mark appreciation of records of 
distinguished original work, preference being given 
to investigations relating to the special interests of 
Sir George Beilby, including problems connected with 
fuel economy, chemical engineering and metallurgy. 
Two awards of £250 each were made in 1930, and 
two awards of £106 each in 1932. The administrators 
will meet in June, and will be glad to have their 
attention directed to outstanding work of the nature 
indicated. Correspondence should be addressed to 
the Convener, Sir George Beilby Memorial Fund, 
The Institute of Chemistry, 80, Russell Square, * 
London, W.C.l, not later than June 1, 

The Rockefeller Medical Fellowships for the 
academic year 1933-84 will shortly be awarded by 
the Medical Research Council, and applications ^ 
should be lodged with the Council not later then ^ 
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' June 1. These fellowships are awarded to graduates 
who have had some training in research work in the 
primary sciences of medicine, or in clinical medicine 
or surgery, and are likely to profit by a period of 
work at a university or other chosen centre in the 
United States before taking up positions for higher 
teaching or research in the British Isles. In special 
circumstances, the fellowships may be tenable at 
centres of research not in the United States. A 
fellowship held in the United States will have the 
value of not less than £350 a year for a single 
fellow, with extra allowance for a married fellow. 
Full particulars are obtainable from the Secretary, 
Medical Research Council, 33 Old Queen Street, 
Westminster, S.W.l. 

Additional lists of articles chargeable with duty 
under Port I of the Safeguarding of Industries Act, 
1921, have been issued by the Board of Trade, and 
will take effect as from May 12. These lists refer to 
articles 'under the following headings:—Optical 
Instruments; Scientific Glassware; Scientific In¬ 
struments ; Synthetic Organic and other Fine 
Chemicals. Copies of the lists may be obtained from 
His Majesty’s Stationery Office, price 2d. net. 

National Baby Week in Groat Britain will be 
held on July 1-7, and among the topics for special 
consideration this year is preparation for parenthood. 
A conference on maternity and child welfare, 
organised by the National Association for the Pre¬ 
vention of Infant Mortality, will take place on July 
5-7, at the Friends* House, Euaton Road, London, 
N.W.l. Free displays of propaganda films in London 
are also being arranged. Further information can 
be obtained from the Secretary, National Baby Week 
Council, 117, Piccadilly, London, W.l. 

As from July next, Science Progress, the well- 
known quarterly review of scientific thought, work 
and affairs, will be published by Messrs. Edward 
Arnold and Co., London (7s. 6d. net per copy). The 
principal features of the review are being retained 
by the new publishers, though typographical improve¬ 
ments are being mode. Each issue will contain at 
least one artiole by a leading man of science describing 
work with which he has been identified ; in the July 
number this feature will be contributed by the 
Astronomer Royal, Dr. H. Spencer Jones. 

John Evelyn’s “Fumifugium or the Inconvenience 
of the Aer and Smoake of London Dissipated’*, 
dedicated to Charles IT and published in 1661, has 
been reprinted by the National Smoke Abatement 
< Society, with an introduction by Rose Macaulay 
(National Smoke Abatement Society, 23, King Street, 
Manchester; 1033, Paper, Qd. net; cloth. Is. 6d»* 
net). Modem Work on atmospheric pollution shows 
that conditions in London have changed, and that 
it is the domestic fire rather than the factory which 
now fouling the air. Nevertheless, Evelyn’s 
pungent invective and constructive proposals make *; 
interesting and entertaining reading. It will be 
>' recalled that the pamphlet was also reissued as an Old 
' Ashmolean Reprint three yean ago (Oxford: Dr. 
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R. T. Gunther, Folly Bridge, 1930. 2s. 6d.) and was 
reviewed at length in Natube of March 9, 1930, 
p. 368. 

In a notice of the second edition of Pohl's 
* 1 EinfiUmmg in die Mechanik find Akustik* * in 
Nature of April 22, p. 568, the hope was expressed 
that an English translation would be made available. 
Messrs. Blaekie and Son, Ltd., have reminded us that 
they have already published an English translation 
of this edition of Pohl’s book. It was reviewed in 
Nature of March 4, p. 320. 

A biography entitled “Charles Parsons—His Life 
and Work” by Rollo Appleyard, will be published 
on May 11 by Messrs. Constable and Co., Ltd. The 
book contains the life-story of the Hon. Sir Charles 
Parsons, whose achievement in developing the 
modem turbine and dynamo, and in applying them 
to the propulsion of ships and for power stations, 
marks him as one of the leading engineers of his 
time. 

Prop. Julian S. Huxley has accepted the invita¬ 
tion of Messrs. Thornton Butterworth Ltd. to become 
science editor of the “Home University Library”, in 
succession to the late Sir J. Arthur Thomson. The 
“Library”, founded in 1911, and added to each year, 
now consists of more than 160 volumes covering the 
chief subjects in history and geography, literature 
and art, science and social science, philosophy and 
religion. Prof. Huxley joins the Right Hon. H. A. L. 
Fisher and Prof, Gilbert Murray on the editorial side. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
technical assistant to the Secretary of the Institu¬ 
tion of Structural Engineers—The Secretary, 10, 
Upper Belgrave Street, S.W.l (May 10). A head 
of the School of Architecture and Building in the 
Technical College and Central School of Arts and 
Crafts, Plymouth—The Secretary for Education (May 
12). A student assistant in agricultural economics 
in the Department of Agriculture and Horticulture 
at the University of Bristol—The Agricultura. 
Officer, 22, Berkeley Square, Bristol, 8 (May 12)1 
A principal of the Kenton Lodge Training College 
for Women, Newcastle-upon-Tyne—The Director of 
Education, Education Office, Northumberland Road, 
Newcastle-upon-Tyne (May 16). An assistant 
pathologist to the Infirmary and demonstrator of 
pathology in the University of Sheffield—The 
Regisfrar (May 17). A full-time engineering workshop 
instructor in the Municipal Technical School, The 
Gamble Institute, St. Helens—The Secretary for 
Education, Education Offioe, St. Helens (May 22). 
An assistant engineer to the Great Yarmouth Water 
Works Co.—The Secretary, 84, York Road, Great 
Yarmouth (May 22). Five district veterinary officers 
in the Publio Health Department of the Cheshire 
County Council—The Clerk to the County Council, 
County Offices, Chester (May 27). Robert Biair 
follows in applied srienoe and technology, ten- 
able overseas—The Education Officer (T.3), County 
Hall, London, S.E.l (June 1). 
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Letters to the Editor 

[The Editor does not hold himself respotisible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the wriitrs of, rejected tnanuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Egyptian Neolithic Barley 
When, where and with what species man first 
began the cultivation of grain are questions inti¬ 
mately bound up with the development of out 
civilisation. Fresh light hoe been thrown oil these 
questions by specimens of grain which woro found a 
few years ago in the course of explorations carried out 
in Egypt by Miss G. Catan-Thompson and Miss E. W. 
Gardner, who have given preliminary accounts of 
their work in two papers 1 . The archroological and 
geological evidence given in these papers shows that 
this grain was grown betweon 5,000 and 6,000 b.c. 
by a people in a Neolithic state of culture, living 
on the shores of a lake, which still exists, though 
now much smaller than in Neolithic times. 

In the course of the work, more than a hundred 
small straw-lined pits were found which had served 
os granarios. Most were empty but several contained 
agricultural implements, and eight, varying qunn- 
titiee of grain, which, in five cases, was entirely or 
mainly wheat, but, in three, to a large extent barley. 

!he number of varieties of barley in cultivation 
is very great, amounting to several hundreds ; these 
varieties or, at any rate, groups of them, are fairly 
well conflnod to different parts of the world. As 
my work during a good many years post has made 
me familiar with many of them, I thought it would 
be interesting to see how these ancient specimens 
compared with modem barleys ; by the kindness of 
Miss Cat on-Thompson, I have been able to do so. 

Of the three specimens containing barley, one was 
found to be in a practically perfect state of preserva¬ 
tion } some 800 corns were examined, with the follow¬ 
ing results :— 

Wheat . . . . . . 20 per cent 

Barley (6-rowed) .. 57 

y „ (2-rowed) .. 23 

\Ab I have no special knowledge of the varieties of 
Vheat, I did riot examine this further but confined my 
\tontion to the barley, the characters of which were 
compared with those of modem barleys grown not only 
in Egypt but also in other Eastern countries, namely, 
Tunis, Syria, Danubian countries, Persia and India. 
The result of this comparison was to show tlxat 
this prehistoric barley was to all intents and 
purposes identical with that in cultivation in jBgypt 
at the present time and clearly distinguishable from 
the barleys now grown in the other countries men¬ 
tioned. 

These facts give rise naturally to the thought that, 
since no appreciable improvement can be seen to 
have token place in it during the last seven thousand 
years, a very long time must have been needed for 
this barley to have developed from the wild state to 
the degree of perfection which this specimen shows ; 
in ether words, the origin of agriculture must have 
been long before 6,000 b.c. 

The other evidence collected by Miss Oaton- 
Thompson and Miss Gardner permits of a few more 
9 conclusions being drawn as to the part which cereals 


people. 

From the size of the pits and on the assumption 
that the contents of each pit were the produce of 
one area and the property of one family of, say, 6-10 
persons, it is evident that these people were not 
essentially an agricultural folk, for the proportion of 
grain in their food supply was less than in modem 
England, whereas in truly agricultural populations 
like those of India or China, it is very much higher. 
Its cultivation must have made small demands upon 
their time, which must have been spent mainly in 
fowling and fishing. They were, therefore, a people in 
the interesting intermediate stage between hunting 
and agriculture, and it is significant that we find 
them on the borders of a lake, for the presence of 
water must have been a most important, if not the 
most important, factor in bringing about the difficult 
transition between hunting and agriculture. A 
hunter is essentially a wanderer ; an agriculturist 
essentially a settler. Even if the brilliant idea of 
growing wild grass instead of merely gathering it did 
occur to a hunter, there would be little inducement 
for him to do so, for the gamo might move away at 
any time and he could never be sure that he would 
be ablo to return at the right time to reap it nor 
could he give it any attention while growing. But 
if, as in this case, he were already more or less 
anchored to a spot where it was easy for him to 
obtain his food supply by the methods of hunting 
and fishing, with which he was already familiar, he 
would bo very favourably placed for supplementing 
it by practising the newer method of tilling the 
ground. 

A. Jackson. 

101 Anglesea Road, 

Dublin, S.E.l. 

Fob. 23. 

1 “Tli« R^opnt Geoloay atui Neolithic Industry of tlw Northern 
Kay tun Dwort" (Journal of the Rot/al Anthropological Institute, vol. 50, 
1020) and "Remit Work on the Problem of Lake MoerU" (Geographical 
Journal , vol. 73, 1020). 


Chemical Detection of Artificial Transmutation 
of Elements 

If detection of elements originating from artificial 
transmutation can be attained by chemical methods, 
not only will this mean a desirable checking of 
physical observations, but also new results may 
thereby be obtained. For physical moons of discern¬ 
ing the transmutation of elements—whether by 
observing scintillations or by electrical methods—• 
presuppose that the atoms which originate are 
expelled with a certain minimum energy; processes 
which take place with lesser energy remain at present 
unknown to us, oven although they are perhaps 
quantitatively more important than the already 
ascertained oases of artificial disintegration of atoms. 

First may be discussed the question whether the 
hitherto known modes of artificial disintegration of 
atoms offer any prospect of giving sufficiently large 
amounts of matter for a chemical test of the pew 
products. Here we will confine ourselves to hydrogen, 
helium and neon, as so far we have worked only 
on these elements, and because the methods of their 
analysis are amongst the most sensitive of all. 
Several years ago we ascertained 1 that under the 
mrist favourable conditions the practical detection* 
limit for helium is within the order of magriitude of 
HH'o. 0 . (that is, about l^ atoms), and that one 
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can recognise with certainty 1(H c.c, helium (about 
10 11 atoms). As hydrogen and neon possess lower 
excitation potentials than helium, the presence of 
these two gases as small admixtures can be spectro¬ 
scopically observed ; according to an early state¬ 
ment of Collie and Ramsay 1 , 10' 8 per cent of hydrogen 
in helium can still be recognised. Since by our 
method the slight amount of helium, which forms 
from the a-rays used for the artificial disintegration 
of atoms, oan be isolated and spectroscopically 
examined 8 , there would therefore be a possibility of 
finding in this the content of hydrogen originating 
from atomic disintegration, if its quantity stood in 
no more unfavourable ratio than that of 1 : 100,000 
to the helium. Now, in many cases of artificial 
atomic disintegration, the yield of hydrogen is at 
least of this order ; and it seemed therefore not 
altogether unpromising to attempt spectroscopically 
to detect hydrogen originating in the disintegration 
of atomH by a-rays. 

Our numerous experiments in this direction have 
been unsuccessful, for the reason that it was not 
possible for us with small amounts of helium to verify 
Collie and Ramsay’s statement. We have not 
succeeded in preparing in glass vessels helium which 
was with certainty free of hydrogen ; as Collie and 
Ramsay say nothing about hindering hydrogen 
liberation from the glass, it seems to us that the 
hydrogen lines observed by them may have been due 
to some contamination rather than that they should 
be attributed to the intentionally added amount. 

Much more favourable are the circumstances for 
testing neon in helium. Here the influence of glass 
walls, and the danger of deception through the 
leakage of neon from the atmosphere, can be pre¬ 
cluded. We have found that down to 2 X 10* 8 per 
cont neon in helium can certainly be detected, and 
probably oven less. This gave a possibility of proving 
whether, by bombarding a substance with a-rays, 
neon originates in larger amounts than 1 atom to 
100,000 a-particles. Hitherto we have had only 
negative results (the limits of which are nevertheless 
so low that they aro not uninteresting) ; we were 
able to ascertain that by bombarding oxygen with 
a-rays, such neon as may bo formed falls short of 
that proportion ; herein, as pointed out above, is 
included any ray less production of neon. Other 
experiments in bombarding the fluorides of potassium 
and sodium with a-rays also gave no definite positive 
effects. 

At present the boat prospects for spectroscopic 
identification are given by helium originating in 
consequenoe of a bombardment of lithium, boron, 
etc., with protons, according to Cockcroft and 
Walton's process 4 . The number of from 10 10 to 10 u 
helium atoms, which ia necessary for the application 
of our method, must form themselves in reasonable 
time if a somewhat stronger stream of protons is 
applied and the main amount of helium developed 
is intercepted; if we can assume that helium rays 
of even shorter range than those already known are v 
present, then the prospects of results are still more 
favourable. We are now occupied, in conjunction 
with physical laboratories, in chemically isolating, 
and spectroscopically testing, the helium originating 
after bombardment with protons ; also the effect of 
electrons of high speed on the formation of helium * 
19 being investigated. 

We have also made experiments to find out whether 
helium appears after bombardment with p-rays or 
neutrons. In the case of both these rays, the above- 


mentioned extremely small amounts of helium would 
be detectable, but as yet the use of moderately 
strong radio-active preparations (about 50 ingm. of 
radium) has given no suggestion of the formation of 
helium 8 . The proof of helium originating under a- 
bombardment is naturally less sensitive by many 
orders of magnitude ; the quantity of newly pro¬ 
duced helium would need to amount to several per 
cent of that originating from the a-rays, and such 
a yield of an artificial transmutation would surpass 
all that has hitherto been observed in this sphere. 
Nevertheless it seemed to us worth while using our 
micro-mothod of quantitative helium measurement* to 
asoertain the amount of helium which developed 
from various substances after bombardment with 
the unfilfcered rays of thorium-B and thorium-C, 
namely, with a mixture of a-, 0-, and y-rays and recoil 
atoms. 

While with water, carbon, potassium, tin and 
mercury the amount of helium found corresponded, 
within a ten per cent limit of error, to the number of 
a-particles which had been shot into the substance, 
in the case of carbon-hydrogen compounds, such as 
paraffin, palmitic acid and diphenyl, we have found, 
surpluses up to a hundred per cent. We hope to 
interpret this surprising phenomenon after further 
experiments ; but as the completion of our work may 
be hindered, wo therefore make this preliminary 
statement, 

E F. A. Paneth. 

P. L. City NT HER. 

Chemical Institute. 

University of Konigsberg i. Pr. 

April 7. 

* F. Paueth and K. Z. nhy*. ('hem., 184, JIM ; 1928. floo 

also Nature. 128. 870. Jun« H, 1929 ; 125, 490, March 29, 1980. 

* J. N. Collie and W. Ramnay. Pror. Hoy . Sloe., 89. 257 ; 1896. 

* C£. Z. phy*. Chem , (B.K 1, 170, 185 ; 1928. 

4 J. D. Cockcroft and E. T. 8. Walton, Proe. Hoy. Hoc., 187,229; 1932. 
Nature, 181, 23, Jan. 7, 1983. See bImo H. Raumih v. TmuboubArg 
A. Kekardt and R. Uebauer, JV aturvinttenerhaften, 21. 26 ; 1933. 

* Cf. the earlier, nl*o negative, result*, Z. phyt. Chem. (B), 1, 180, 
182; 1928. 

■ F. Paneth and Wm. D. Urry, Z. phya. Chem. (A), 162, 110 ; J931, 


Orientations of Molecules in the p-Benzoquinone 
Crystal 

The crystal structure of p-benzoquin 
recently been studied by W, A. Caspari 1 
methods. The crystal belongs to the j 
system and is assigned by Caspari to ti 
group C 5 #/i ; there are two molecules in t., ltrft 
cell, the molecules possessing a centre of synoi: ^ 6 
His X-ray measurements are not sufficient to tie ^ er 
mine uniquely the orientations of the molecules ^ 
the unit oell. However, by combining his X-ray 
data with certain considerations concerning the 
crystal habit and the dimensions of the molecules, 
he concludes that the molecular planes are parallel 
to (201) and that the lines joining the two oxygen 
atoms of the molecule lie in the (010) plane. This 
orientation of the molecules secures ft largo con¬ 
centration of the oxygen atoms in the (20l) plane, 
which concentration, according to Caspari, will 
account for the exceptional development in the 
crystal of so peculiar a face as (201). 

It seems to us that the molecular planes in the 
orystal are orientated differently. A study of its 
magne-crystallic properties shows that the (201) 
plane ia indeed the mean plane of the molecules. 
Denoting by Xi and X* the principal gram molecular 
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susceptibilities of the crystal in the (010) plane, and 
by Xt the susceptibility along the b axis, we find that 

Xi 5=6 “27*1 | 

Xi =» -64-5 >■ X 1(M o.g.s, e.m.u. 

x, »= -25-4 I 

The x* axis, which is plainly an axis of approximate 
magnetic symmetry, is inclined at 20*2° to (001) 
and at 87*0° to (201). 

We may oompare the above principal suscepti¬ 
bilities of the benzoquinone crystal with those for 
the molecule of the substance—deduced from the 
known constants for the benzene molecule. We then 
find that %i and Xa are about the same as the sus¬ 
ceptibility of the molecule for directions in its plane, 
while x* is nearly equal to the susceptibility of the 
molecule along the normal to its plane. We may 
therefore conclude that the molecular planes in the 
crystal are perpendicular to the Xi axis, and aro thus 
almost coincident with the (201) plane. 

The orientation proposed by us is also supported 
by the optical propeities of the crystal. Since the 
optical polarisability of the benzene ring for vibra¬ 
tions perpendicular to its plane is known to be 
considerably smaller than for vibrations in the 
plane, the refractive index of the crystal for vibra¬ 
tions perpendicular to (201) should be a minimum 
and bo much less than the other two principal 
refractive indices. This is indeed so, since the crystal 
exhibits a strong negative birefringence, and the 
acute bisectrix is almost perpendicular to (20l).* 

K. S. Kbishnan. 

S. Banebjee. 

Physios Laboratory, 

University, Dacoa. 

March 5. 

1 Proc . Roy- Soe. t A, 186, 82 : 1932. 

■ Sw P. Grotb, “Cliomlfeche KriaUUographlc'*, vol. 4, p. 140. 


Detection of Traces of Carbon Monoxide in Air 


: A paragraph among the ‘‘Research Items’* in 
Tatum of March 25, page 441, states that Dr. 
okermann has made comparative testa of two 
of estimating carbon monoxide gas in air : 
\ a t k ^ 0U6 ^ chloride method and the haemoglobin 
V*f 1 vj Tho latter method consisted in exposing 
f- 1 6 lobin to tho 8*** to be examined ; then 
Jtentioi^ reducing agent (ammonium sulphide) to 
compajjnogiobin and examining it with an ordinary 
J? MSroscope for the. presence of the two absorption 
"Sds of carbon monoxide haemoglobin. 

1 With palladous chloride it was possible to detect 
0*015 per cent of carbon monoxide as against 0*13 
per cent with the haemoglobin method. 

I should like to point out that there is a better 
haemoglobin method than that used by Dr. Acker- 
mann, which depends on the wave-lengths of the 
bands of oxyhaemoglobin being different from those 


of carbon monoxide haemoglobin. Thus the a band 
has a difference of wave-length of about 60 angstrom 
units for ox, sheep or human blood. This change in 
wave-length can under suitable conditions be esti¬ 
mated with an accuracy of 1 angstrom unit by means 
of the reversion spectroscope. 

Dudley, Edmed and Frederick have recently used 
this instrument 1 for investigating the production of 
carbon monoxide gas by various paints. Some of 
the air analyses showed values as low as 0*004 per 


cent carbon monoxide.' Substituting this value for 
that obtained by the haemoglobin method by Dr. 
Ackermann, the comparison with the palladous 
chloride method would now be : 

Haemoglobin method (with re¬ 
version spectrosoope) .. 0-004 

Palladous chloride method (Dr. 

Ackermann) .. .. .. 0*015 

This reverses the conclusion reached by Dr. Acker¬ 
mann, for the haemoglobin method appears to be 
the more delicate. 

H. Hartiudoe. 

Physiological Laboratory, 

St. Burtholomew*s Medical College, 

6, Giltspur Street, 

London, E.C.l. 

March 31. 

1 ./. indunt. Hygiene , 16, p. 1, Jati, 1933. 


Radioactivity of Samarium and the Formation 
of Hibemium Halos 

In their interesting communication to Nature for 
March 25, p, 434,G.Hevesyand M. Pahlhave referred to 
Joly*a work on the so-called hibemium halos. The 
agreement between their determination of the range 
of the a-ray radiation of samarium and Joly’s 1 value 
is very striking. He found that the air equivalent 
of the radius of a hibemium halo was 1*16 cm., 
whioh may be compared with their figure for the 
range of the samarium a-ray of 1 *1 cm. In his final 
estimate of the range of the hibemium a-ray Joly 
gave 1*5 cm. This figure was arrived at from the 
fact that in a normal positive uranium halo the 
boundary of the halo does not coincide exactly with 
the full range of the a-ray, due to the decreasing 
ionising power of the ray very near the end of its 
path. It must be remembered, however, that all 
the hibemium halos observed wore reversed halos, 
and, as is shown later, it is probable that some non* 
radioactive reversal and intensification effect is 
necessary to render them visible, if they are samarium 
halos. Under these conditions it is possible that 
the radius of the halo would give practically the full 
range, which would thus agree nearly exactly with 
the samarium a-ray range. 

When we consider whether a samarium nucleus 
of the size observed in the hibemium halo would 
furnish sufficient a-ray radiation to produce a halo 
since Archaean times, we encounter certain dis¬ 
crepancies. The radius of a hibemium halo is 
5 x KM cm., with a central nucleus of about 
3 x 1(M cm. radius. If this nucleus were a pure 
Bamarium sphere, its mass would be 8 *7 x IQ- 1 * gm. 
Using Heveey and FahTs value for the number of 
a-rays per gram of samarium, that is, 75 a-rays per gram 
per second, this sphere would emit 2 *0 x KM a-rays ; 
per year. Taking a rough figure for the age of the 
Archnan of 10* years, and allowing for the total 
volume of the complete halo sphere, we arrive at a 
total number of a-particles per cubic centimetre of 
halo sphere of 4*0 x 10 u . 

Unfortunately, no quantitative measurements on 
the effect of a-rays on the very opaque Ytterby mica 
are available, Joly and Rutherford's* experiments on 
Ballyellen mice show that it requires about 2 x 10 1# 
a-particles per cubic centimetre to produce an amount / 
6f staining corresponding .to a weak positive* halo 
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in this material. The amount of a-ray radiation 
required to produce a reversed halo must be very 
much greater than this, as is shown by Jedrzejowski’s* 
work on the production of reversal by a-ray radiation 
of a Siberian mica. Thus if we are to assume that 
hibemium halos are due to samarium, we must either 
conclude that Ytterby mica is specially sensitive to 
a-ray radiation, or that some reversal and intensifica¬ 
tion of the halos has been produced by either thermal 
or chemical effects in the course of their long history. 
I am inclined to favour the latter alternative, since 
I have observed a similar intensification of positive 
halos when heated to a temperature not sufficient 
to obliterate the halo by the blackening of tho sur¬ 
rounding mioa 4 , Joly, also, has observed the reversal 
of immature uranium halos in Ytterby mica. The 
fact that hibemium halos are so rare, even in Ytterby 
mica, is perhaps explicable on the view that the 
conditions for the reversal and intensification of the 
halos are only very occasionally satisfied. 

J. H. J. Poole. 

Trinity College, 

Dublin. * 

March 29. 


1 Prat ?. Hoi/. Soc„ A, 102, 682; 1028. 

* Phil, Mag., p. 644. April 1913. 

* CM., 166, 135 ; 1928. 

4 Phil. Mag., p. 132, Jan. 1928. 


Volumes of Alkyl Groups and their Orienting Powers 

In some of their applications, the current 
generalised thoories of benzene substitution discard 
sterio factors too lightly. For the purpose of a priori 
consideration, it can be assumed that the effective 
reagent in a substitution does not occupy a smaller 
volume than the group which is eventually installed 
in place of hydrogen. 

A drawing to scale 1 is reproduced (Fig. 1) of the 
compound (i): the groups R, and R, are omitted 
and the two positions which could be token by tho 
methyl group in the plane of the benzene ring are 
indicated. 



It is seen that some degree of interlocking of 
groups occurs. Various applications of this are at 
present under investigation; for example, that 
during nitration of (ii), attack by HNO, molecules 
at the 2- and positions might be impeded by a 
real screening effect from the -GR 1 R s Alk radical. 
To a less extent the same might apply to halogena- 
tion. Thus the absolute number of reagent mole¬ 
cules colliding with these positions may be less than* 
those colliding at 3- and 0-, and/or some of the reagent 
^ molecules may succeed in penetrating to the 
; ft : 6-carbon atoms only after preliminary collision. 

:, jg the last case, their kinetic energise being reduced, 


the threshold energy of activation necessary for 
substitution is likely to be attained less frequently 
than among tho more direct collisions occurring at 
positions 3- and 5. 

Expressed differently : if velocities of substitution 
can be represented by k — a e-fl/W, then in com¬ 
pounds of the type now under discussion the two 
pairs of vicinal positions available for substitution 
will bo abnormal in not having identical a terms 
(contrast Bradfield and Jones’s results 1 ). Such 
abnormality must be expected with all alkyl sub¬ 
stituents larger than methyl. 

The net consequence will be a depression of 
substitution ortho to the radical, — OR ^R,Aik in 
favour of other positions where substitution will be 
able to occur by default. Thus orientation in discord 
with electronic theories (requiring substitution more 
at positions of greater electron availability) should 
be expected from a priori reasoning alone. 

Experiments on the nitration and halogenation 
of p*oymene and somo of its derivatives have justified 
this conclusion. The results with the hydrocarbon, 
itself are tabulated : 

2-Substitution in 1-methyl-4-Isopropylbenzene. 


268 U P- 

Total wt. 

i 

1 

a 

D 

Theoret. 

Pure 2 

Per ccntlPer cent 

cymcne 

subjected 

of crude 

p-oymene 

yield 

substd. 

In crude 

yield on 

material 

recovered 

for mono 

cymene 

product. 

cymene 

taken 

to:— 

Isolated 


substn. 

obtd. 

Nitra¬ 

tion 

Chlorina¬ 

260 

— 

358 

252 

87 

70 

tion 

Brom- 

318 

1 

336 

200 

63 

59 

Inatlon. 

370 

19 

366 

214 

67 

54 


The numbers in tho last column give minimum 
estimates of the yields of 2-derivatives obtained in 
these experiments. The amount of actual 2-sub- 
stitution of p-cymeno in each case is certainly greater 
than is indicated by those results. Thus methyl 
appears to possess a greater, ortho directive influence 
than isopropyl. On pure electronic theories the 
reverse should be the case. 

R. J. W. Le FfcvRE. 

University College, 

University of London. 

April 11. 

1 ’‘Atomic Radll”, An. torn. Chem. Hoc., p. 402 : 1681. 

* Bradfield and Jones, J, Ch&m. Soc., 1009; 1628. 


Nuclear Moment of Arsenic 
The hyperfine structure of two-electron spectra of 
heavy elements with configurations involving an $ 
and one other type electron have been under 
investigation for some time in this laboratory. The 
As IV spectrum, classified by K. R. Rao 1 , is of this 
type, and is particularly suitod for the detection of 
hyperfine structure and the determination of the 
moment of the nucleus. About a year ago, the 
As IV lines X3216, 3190, 3109 - 4s5p B P$ u ), 

excited by a condensed electrodeless discharge, were 
examined with a multiple prism spectrograph and 
found to have comparatively large hyperfine struc¬ 
tures. The patterns, although not completely resolved, 
showed that the I value of arsenic was small and 
probably equal to 1$. The recent acquisition by this 
Department of an excellent 21 ft. concave grating, 
ruled by Prof. Gale of Chicago, has made possible 
the completion of this investigation. The results 
definitely show that the nuclear moment of arsenic 
is H x &/2 tc. 
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The line X3216 ( # <9\ — 5 PJ) is well resolved in the 
fifth order, and shows three components decreasing 
in intensity from the red to the violet and separated 
by the intervals 0*907 and 0*544 cm.' 1 . Since the 
*Pl term is not split by the nuclear interaction, the 
triple line-structure corresponds directly to the 
hyperfine structure of the 9 S t term. This triplet 
structure shows that / > 1, and the interval ratio 
definitely fixes I as 1J. Theoretically, the interval 
ratio for a term with J =* 1 is (/ -f 1)//. The observed 
ratio, obtained by averaging twenty measurements 
from two plates, is 0 -907/0*544 = 1 -67. It is evident 
that the only value of I that satisfies this ratio is If. 
The intensities are consistent with this value of I 
and they, with the intervals, show that the hyporfine 
levels of *Si are normal. 

The lines X3190 ( 8 £, - «P?) and X3109 

(•£* — *P£), although not completely resolved in 
the fifth order, both show four distinct components. 
These structures were interpreted by Fisher and 
Goudsmit’s method for incompletely resolved pat¬ 
terns*. In both cases the positions and the intensities* 
of the fine structure components were consistent 
with the predictions basod on the known separations 
of the Z S ]L term, obtained from X3216, and on the 
deduced value If for /, which was used to determine 
the interval ratios of the *P® and *PJ terms. 

The interval factor of is — 0-363 cm, -1 . 

The interval factors of the other two terms are 
A (*P?) - 0-18 cm.* 1 , and A ( 5 P?) - 0*15 cm. 1 . 
The last two were determined by the graphical 
method and ore not ho accurate as the first. The 
approximate equality of A (*P?) and A ( 8 PJ) shows 
that the coupling in the 4a5p configuration approxi¬ 
mates to the (LS) type 4 . This is consistent with the 
multiplet separations of the 4$5 p VP terms: 
although the interval ratio 3*2/1 for the 8 PJ 12 
separations 1 diffors appreciably from the ratio 2/1, 
the ^-factors calculated by Houston’s method* depart 
only slightly from those for (LS) coupling. 

The nuclear moment deduced from the hyperfine 
structures of these As IV lines is in agreement with 
the value deduced by Tolanaky* from the hyperfine 
structure of As II. His publication appeared during 
the course of this investigation. 

The 4 sBp configuration of As IV and the 4p5$ 
configuration of As II illustrate nicely the influence 
of binding on coupling. The coupling energy between 
the e and p electrons is expected to be about the 
same for both configurations. The (la) interaction 
of the p oleotron in the 4p5e configuration is expected 
to be from two to three times that of the p electron 
in the 4 s5p configuration. This follows from an 
application of the Land6 doublet formula when the 
screening effect of the two 4s electrons 7 and the 
variation in n* are taken into consideration. Due 
to this increase in the (Is) interaction relative to 
the interaction energy between the two electrons, 
the coupling in the 4pb$ configuration should depart 
moro from (LS) typo than the coupling in the 4s5p 
configuration. This is consistent with observation : 
the coupling in 4#5p, as pointed out, approaches 
(LS) type, whereas the coupling in 4p5s differs con¬ 
siderably from {LS) and tends toward (jj) y as shown 
by the application of Houston’s theory 5 to the 
multiplet separations and of Goudsmit’s theory 4 to 
the hyperfine separations of As II. 

In this research, hyperfine structure was also 
observed in several unclassified spark lines. These 
structures are being investigated. 

The authors wish to thank Prof. E. F. Burton, 


director of the Laboratory, who co-operated and 
made possible the completion of the investigation 
by procuring the new grating. 

M. F. Crawford. 

A. M. Crookbr.* 

McLennan Laboratory, 

University of Toronto. 

March 10. 

* Bursar of tho National lte#««rch Council of Canada. 

1 K. R. Boo, Pror.. Hoy. to., A, 184, 604 ; 1031. 

* B. A. Fitfhor and 8. Gondftmlt, Pkys. Bov., 87, 1057 ; 1031. 

■ E. L. Hill, Proc. No*. Acad. Sci 16. 68 ; 1030. 

< S. Goudsmlt, Phy*. to., 87, 663 : lOHl. 

1 W. V. Houston, Phvi. to., 88, 207; 1020, 

* S, TolftnHky, Proo. Roy, to., A, 187, 541 ; 1032. NaTURK, 188, 
652 ; 19112. 

7 HA. Sawyer and C. J. Humphrey*, Phy*. to., 88, 683 1 1928. 


Photochemical Reaction of Hydrogen and Chlorine 
Prof. Baker and I have talked over the matter 
doalt with in his letter to Nature published in the 
issue of January 7, p. 27, namely, the influence of traces 
of water vapour ^on tho above reaction. Wo agree 
that no further discussion of the point at issue would 
be useful unless combined with a simultaneous first¬ 
hand and detailed examination of the experimental 
method used. This is impossible, as the apparatus 
in question has been dismantled. We therefore, for 
the time being at all events, hold to our respective 
and divergent views on the subject. 

About three years ago Dr. J. B. Bateman, working 
in this Laboratory with dispersed monochromatic 
light, obtained results which indicated that the 
quantum efficiency for this reaction fell off in the 
ultra-violet, and became practically zero somewhere 
below 3000 A. Recent experiments carried out by 
Mr. H. C. Craggs under rather different conditions 
have shown that the results wore due to the presence 
of a plate of glass, instead of quartz, at the exit side 
of tho thermopile mounting in which the telescope 
slit of the monochromator is incorporated. This in 
turn was due to an unfortunate misunderstanding 
for which we can take no responsibility. In view of 
the extraordinary nature of the original conclusion, 
Dr. Bateman’s work was not published in full, pend¬ 
ing further confirmation. Tho results have, however, 
been quoted on two occasions—at a Faraday Society 
discussion in April 1931 and in a contribution to a 
Chemical Society discussion held in December 1931. 
On that aoeount I think that a formal withdrawal 
is necessary. 

- A. J. Aixmand. 

King's College, 

Strand, W.C.2. 

March 31. 

Sacred Sandstone of the Mayas 
All archaeologists are familiar with the work done 
on the remarkable Maya ruins at Chichen ItzA, in 
Yucatan, by Mr. Earl Morris and his associates, on 
behalf of the Carnegie Institution of Washington 
(see Nature, 128, 692, Oct. 24, 1931). In the 
course of uncovering the large building now 
known as the Temple of the Warriors, Mr. Morris 
found an older temple underneath it, which he was 
able to explore by means of suitable tunnels, It 
was in the basement of this older building that he 
found the beautiful turquoise plaque, now carefully 
restored so far as the materials permitted, and 
deposited in the National Museum of Mexico. The 
centre of this plaque consists of a circular area which 
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wins filled with * pieces of polished haematite, and 
beneath this, as Mr. Morris has fully explained in 
his reoent book, is a disc of sandstone, of very 
ordinary quality, but not obtainable near Chiohen 
Itto. 

The exaot meaning of all this has remained 
uncertain. Mr. Morris found other discs of sandstone 
in the foundations of the later temple, and had 
inferred that they must havb been held sacred, with¬ 
out suggesting any reason beyond their position and 
the fact that they were carefully protected from 
injury. While hearing Mr. Morris lecture on this 
subject, it occurred to me that in all probability the 
discs were connected with human sacrifices. The 
porous stone would become largely saturated with 
blood, and would thus afford a means of preserving 
the actual blood of the sacrificial victim in tho 
foundations of the temple. The symbolism of tho 
covering haematite would then be evident; it would 
present the appearance, when polished, of a pool of 
blood. Further confirmation appears to be afforded 
by the discovery, in an adjacent building, of another 
plaque and with it, covered with turquoise, a largo 
knife or blade. This might have been the sacred 
instrument used in killing the victim. It is a question 
whether careful analysis would reveal any traces of 
blood now remaining in the sandstone discs, but it 
seems not impossible that this might be tlie case. 

After consulting with Mr. Morris, I offer this note 
to direct attention to tho matter, hoping that some¬ 
one may be able to supply decisive evidence. 

T. D. A. Cockerell, 

University of Colorado, 

Boulder. 

March 6. 

Recording Wireless Echoes at the Transmitting Station 

Records of wireless echoes by the group-retarda¬ 
tion method of Breit and Tuve 1 show that the 
intensities and number of echoes diminish os the 
receiver is brought near the transmitter. The mini¬ 
mum distance from the transmitter at whioh we 
could detect echoes was 400 metros*. The nearest 
distance at which interference phenomena between 
direct and sky waves have ever been notioed seems 
to be 180 yards*. The difficulty experienced in 
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recording echoes at short distances from the trans- * 
mitter is commonly supposed to be due to the 
enormous strength of the direct ground signal as 
compared with the Strength of the echoes. This is 
undoubtedly one reason ; but there is another reason 
j. to whioh proper attention has not been paid by , 
investigators in this field. 

In the group-retardation method, the transmitting 
aerial is energised for very short periods, for example, 
1/5000 see., at brief intervals of say 1/200 too. The 


wave packet sent out during the active period of the 
aerial returns to the earth, during its quiescent period. 
During this latter interval, the transmitting aerial 
acts like a receiving aerial and collects energy from 
the reflected wave from over a comparatively large 
area surrounding it. The receiver with its small 
aerial, when brought within the ‘collecting area* of 
the more efficient transmitting aerial, naturally fails 
to gather sufficient energy from the reflected wave 
and is unable to record the echoes. 

It occurred to us that the difficulty mentioned 
above could bo obviated if the transmitting aerial 
itself were utilised as a receiving aerial during its 
quiescent period when it absorbed energy from the 
reflected wave. Acting on this idea, the input coil of 
the receiver was coupled to tho tuning inductance of 
the aerial, when echoes were recorded without much 
difficulty, A photograph of the ochoos thus obtained 
is reproduced in Fig. 1. This, we believe, is tho first 
record of echoes returned at absolutely normal 
incidence from the ionised layer. The direct signal of 
course comes out very strongly, but it can be kept 
down by suitable design of the receiver, such as by 
using an automatic volume control. 

A great advantage of using the same aerial for 
transmitting as well as for receiving is that it dis¬ 
penses with the necessity of erecting two stations, 
one transmitting and another receiving at two 
different localities, and employing two observers. A 
single observer is able to control and attend to both 
the transmitting and the receiving sides. 

S. K. Mitra. 

H. Rakshit. 

Wireless Laboratory, 

University College of Science, 

92 Upper Circular Road. 

Calcutta, March 25. 

1 Brt'lt and Tuv«, Phyi. itev., 87, 554 ; J926. 

1 Mitra and Rakshit, Phil. Mag., 16, 20 ; 1933. 

■ Appleton and NaUmltli, Ptoc. Hoy. 8oc., A, 187, 36 ; 1932. 


We were much interested in a valuable paper by 
Mitra and Rakshit on “The Upper Ionized Atmo¬ 
sphere in Bengal’’ 1 . Their extension, to sub-tropical 
regions, of soundings of the ionosphere is very im¬ 
portant. We are not concerned here to point out the 
bearing of the magneto-ionic theory on the results 
obtained by these authors, but the reading of the 
paper leads us to record one point arising from our 
experience of such work. 

The receivers customarily used in pulse-reception 
at this Station are of the frequency-con vers ion type, 
with a band-width of 10 kc./soe., and with a diode as 
second detector. The ground distance between sender 
and receiver is only 120 metres, and the reoeiver was 
designed with such time-constants that the heavy 
overloading produced by the ground-pulse did not 
appear to lengthen tho duration of tho corresponding 
output-pulse as seen on the cathode ray oscillograph. 
This arrangement gives very satisfactory echo- 
patterns, and meets all our immediate requirements. 

We were recently disconcerted to find, howevor, 
that the receiver as a whole was rendesred relatively 
insensitive, for periods of many milliseconds, by the 
incidence of the strong groimd-pulse, so that the 
eleotric forces, particularly in the earlier members of 
the echo pattern, were in foot higher than would have 
been inferred from the screen amplitudes and the 
steady state gain. Work towards removal of this 
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defect in in progress, and substantial improvement 
has already been attained. 

We think it desirable even at this interim stage to 
direct attention to the possible existence of this 
defect as a contributory cause in tho reduction of 
eoho amplitudo with ground distance reported by 
Mitra and Rakshit in their paper. It is dearly 
desirable that this instrumental point should be 
oleared up in each individual case before a geophysical 
interpretation of echo amplitudes is looked for. 

R. A. Watson Watt. 

L . Bainbridcje-Bell. 

Radio Resoarch Station, 

Slough, Bucks. 

April 6. 

* PhU . A lag,, 15, 20; 1933. 


Action of Quaternary Ammonium Salts on Nerve 

Experiments similar to those of Fromherz with 
curaro on medullated nerve, referred to by Prof, 
A. V. Hill in his article on “Tho Physical Nature of 
the Nerve Impulse", 1 in Nature of April 8, have been 
made with pure quaternary ammonium salts pre- 
pared by Dr. H. R. Ing. These have a curare-liko 
action, preventing transmission of excitation from 
nerve to muscle, but not affecting muscle or medul- 
lated nerve directly in the concentration required 
for paralysis. 

A frog’s nerve, taken from a gastrocnemius-sciatic 
preparation which had been ‘curarisod’ in Ringer’s 
solution containing 2 millimols per litre of tetramethyl 
ammonium iodide or 1 millimol per litre of octyl 
trimethyl ammonium iodide, was asphyxiated until 
excitability had disappeared and then for a further 
hour. When oxygen was readmitted the nerve 
showed only a transient recovery of action current 
and this vanished in about half an hour. If a con¬ 
centration of 2 millimols per litro of octyl trimethyl 
ammonium iodide or 1 millimol per litre of strych¬ 
nine methiodide was employed, there was no tran¬ 
sient recovery of action current on admission of 
oxygen. An increased dose of tho two drugs first 
named, or the use of a similar compound of greater 
molecular weight, abolishes even the temporary 
return of the action current in oxygen after asphyxi¬ 
ation. A control nerve-muscle preparation left soak¬ 
ing in oxygenated Ringer’s solution containing the 
quaternary ammonium salt was still ‘curarisod’ at 
the end of tho experiment, but when tho nerve was 
out off and tested the action current showod no 
diminution. Also, control nerves soaked in Ringer’s 
solution without poisoning and then asphyxiated 
in the way described showed only a 15-20 per cent 
decline in action current. 

Experiments made in September at the Marine 
Biological Laboratory, Plymouth, showed that the 
action current is abolished in the non-medullated 
nerves of Mata equinado by soaking for about a 
minute in sea water containing less than 1 millimol 
per litre of quaternary ammonium salts As with 
veratrin, the salt can penetrate the non-medullated 
nerve without asphyxiation. 

S. L. Cowan. 

Department of Pharmacology, 

University College, London, W.C.L 
April 12. 

> Natcrb, 1*1, 501, April 8, loss. 
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Further Light on the Schneider Mediumship 

Lord Charlies Hope is correot in stating (Nature, 
April 15, p. 549) that the‘suspect’detected in trickery at 
Dr. Osty’s experiments was ‘allowed’ to attend every 
stance at my laboratory, but this was beoause 
Rudi Schneider refused point blank to sit without 
her. # 

It had been arranged to hold a series of sittings 
during the summer of 1931, but negotiations broke 
down because we refused to allow the ‘confederate’ 
(a close friend of Rudi’e) to accompany him. When 
we found that Rudi would not visit the Laboratory 
without his friend, we consented to have her, but— 
after Dr. Osty’s experiences—special precautions were 
taken to keep her under close observation during the 
stances. 

Although Dr. Osty now admits that he detected 
Rudi’s friend producing the ‘phenomena’ herself, his 
report contains no mention of this, and tho foot 
that she was present at any experiment is not 
recorded in the account prepared for the public. 

Stress has been laid on the fact that our cameras 
caught Mr. Schneider evading control, but so long 
ago as 1924 Professors Meyer and Przibram of 
Vienna detected Rudi producing ‘telekinetic’ move¬ 
ments of objects by means of a freed arm. That 
he can free an arm from the usual tactual control 
(and without the controllers being aware of the 
fact) has now been proved by our photographic 
evidence. 

Mr. Schneider has promised to visit us during the 
coming autumn, when wo hop© finally to settle the 
question as to whether he can externalise some ‘force’ 
capable of displacing objects at a distance, or of 
affocting infra-rod rays. We want ‘Olga’ (his trance 
personality) again to hand round flowers and cigar¬ 
ettes : to play the zither : to place a paper basket 
over a sitter’s head : to give us another ‘farewell 
signature’—all of which ‘supernormal* diversions we 
witnessed at previous experiments. 

Hailey Prick. 

13d, Roland Gardens, 

South Kensington, S.W.7. 

April 21. 


Invar 

1l n’est pas douteux que les recherche® de M. 
Honda soient fondamentales, et aient apport4 de 
s6rieux progrte k nos connaissances eur les alliages de 
fer avec le nickel, le cobalt et le chrome. Mais je 
voudrais rectifier une petite erreur dons son expo&6, 
paru dans le num&o de Nature du 22 avril, 1933, 
p. 587. M. Honda dit, en effet, qu’on n’a pas pu 
r&Uiser un invar ayant une dilatation infdrieure k 
1 -2 x 1(F*. Or, les fils employes en g6od&ie, et qui 
ont une tr&s faible dilatation, passant mftme quel- 
quefois au-deasous de zdro, sont, depuis plus de 
vingt ans, de fabrication oourante. Pour expliquer 
la foible dilatabiiit4 de l’invar, on s’est fond6 eur 
1’existence reversible de fer aefet de fear y- Dos 
publications importantea but cette question ont 
faites, notamment par F. Osmond, Louis Dumas 
et Pierre Chevenard. J’y ai fait moi-m&ne phweun 
fois allusion. 

Ch.-Ed. Guillaume. 

Bureau international des Poids et Meeures, 

Sevres. , 
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Researc 

Patwin and Maidu Cult Origins. A further investiga¬ 
tion of the Patwin and Maidu tribes of California was 
undertaken by Mr. E. M. Loeb in 1931 with the object 
of adding to information previously obtained relating 
to the secret society organisation of northern 
California as it existed prior to 1870 ( Univ . California 
Pub. American Archceol. and Fthnol., 33, No. 2). The 
main oults of north-central California are local or 
autogenous units ; but the specific traits entering 
into the cults usually are more widespread than the 
cults themselves, and therefore have come to north- 
central California by diffusion, when they have riot 
arisen by a process of disintegration and amalgama¬ 
tion. Tribal initiation was the oldest cult, and its 
elements (the bullroarer, the tribal mark, the death 
and resurrection ceremony, and the representation 
of spirits or ghosts) probably were brought in by 
the American Indians on their entranoo to the New 
World. Some of these were adopted by later cults ; 
others lost, as the bullroarer among the Patwin- 
Maidu. ‘Ghosts' may be split into tliree sub-traits— 
clowns, running spirits, and representatives of the 
dead. Of these, running spirits alone are indigenous 
to north-central California, while clowns originated 
in the south-west or in Mexico. Human representa¬ 
tion of the dead occurs in Lower California, and on 
the Colorado. It is possible that the annual mourning 
oeremony was located in Mexico. The use of tho 
scratching stick and sucking tube points to the 
origin of the initiation ceremony at one point in the 
world. They occur in both North and South America 
as well as in the Old World. While the kukau cult 
has affinities with the south, the hesi cult comes from 
the north, bringing with it private ownership of 
dances and dance dress, and probably bear doctors, 
bear danoes and bear propitiation. The kernel of the 
hesi cult may lie in first-fruit, and especially acorn, rites. 

Pleistocene Dating of Gafsa Hills, Tunisia. M. R. Vau- 
frey has now published (R4v. Oiog. Phya ., B, fasc. 3) 
the communication presented to the Prehistoric 
Congress in London in August last, in which he 
brought forward evidence derived from the discovery 
of palaaolithio implements in aiiu making it possible 
to fix, within certain limits, the date of the formation 
of the hills in the oasis of Gafsa, Tunisia. Tho low 
hills of the oasis, following the general conformation 
of southern Tunisia, run from north-east to south¬ 
west. It had been noted previously that the alluvial 
deposits, forming a conglomerate, of which the hills 
are composed, are tilted, the lamination being exposed 
by erosion on the north side. A considerable number 
of stone implements have been found on one of the 
hills, “la colline du signal 1 *, by previous investigators, 
notably Sohweinfurth (1907) and de Morgan (1910), 
the former classifying the earlier implements elabor¬ 
ately according to the eolithip nomenclature of his 
day. One of the objects of M. Vaufrey’s investiga¬ 
tions, therefore, was to discover implements in aitu~ 
with the view of establishing their exact relation to 
the tilting. Implements were found at three points 
, in the tilted strata, the latest in type being an 
evolved Aoheulean. On the other hand, in the 
horizontal strata of the alluvial deposits of later date ‘ 
which lie at the foot of the hills and have not been 
subjected to the folding to which the formation of 
the hills was due, he found a Mousterian implement, a 
typical Levallois Hake. Oh this evidence he concludes 


h Items 

that it is justifiable to fix tho date of the formation 
of the hills at the interval between Aoheulean and 
Mousterian, say, at the end of the Riss-Wurm 
glaciation or at the very beginning of the last glacia¬ 
tion of the ice ago. As he says in conclusion, this is 
the best example known of folding which can be 
attributed with certainty to the Pleistocene. 

Internal Ear of Amphibia. C. Guareschi (Mem. Roy. 
Accad . (f Italia , Claaae Sci. Fia . Mat . Naturali, vol. 3, 
pp. 147, 1932) records in detail the results of his 
experimental investigations on the internal ear of 
Amphibia, both Urodela and Anura. Into whatever 
region of an embryo of the same species and the 
same age the developing ear is transplanted, it will 
differentiate into an internal ear and the differentia¬ 
tion is independent of the relations with neighbouring 
organs and of the innervation. A part of the ear 
rudiment when transplanted is not capable of giving 
rise to the structures potentially contained in the 
other part. In the destruction which inevitably takes 
place in xonoplostic transplantations, after the absorp¬ 
tion of the yolk, the otocyst presents a greater 
resistance them the eye, and its parts show a differen¬ 
tial susceptibility resulting in the moro rapid destruc¬ 
tion of the sensitive area. Two otocysts may be made 
to fuse and the resultant is provided with all the 
structures contained potentially in tho two rudiments. 
There exists an independence between the develop¬ 
ment of the cristao and the maculie. 

Chromosomes of Amphibians and Fishes. In a series 
of five papers on the chromosomes of amphibians. 
Dr, Shigemori Iriki (Sci. Rep. Tokyo Bunrika Daigaku , 
vol. 1, p. 61) has added considerably to our know*- 
ledge of the cytology of this group, especially as 
regards the Japanese species. In two species of Rana 
he finds the diploid chromosome number to bo 26, 
confirming his earlior count. In spermatogenesis he 
finds a V-shaped body which he interprets as a pair 
of X-chromosomes, and concludes that probably in 
alt Anura the female is heterogame tic for sex. He 
shows a spiral structure in the X-ohromosomes of the 
male Hyla arborea japonica, . Among Urodela, in 
Diemyctylus pyrrhogaater , 2n = 24, while in Megalo - 
bcUrachue japonicus, 2 n 64. No differentiated 
sex chromosomes were found in urodelans, but it is 
concluded that here also the males are probably 
of the XX type. In fishes, too, attempts to differen¬ 
tiate sex chromosomes have been unsuccessful, but 
there is clear genetic evidence for an XT pair in the 
males of Lebistes and that in Aplocheilua also the 
males ore genetically heterogametio for sex. On the 
other hand, in Platypaecilua the evidence is decisive 
that tho female is the heterogametio sex. 

Insect Pollinators of Orchard Trees. The sterility of 
fruit trees is a widespread evil. One sees many 
unproductive trees, especially in small orchards, in 
all ports of Great Britain. Many of the factors which 
affect sterility, such as genetic constitution, the 
nutrition of the tree and the influence of the grafted 
stock, are being investigated in several research 
stations. Mr. G. Fox Wilson has studied the actual 
mechanism of pollination as effected by insects, 
j (“Pollination in Orohards", J . Roy . Hart . tfoc., 58, 

. pt. 1, 125-138, Feb. 1933). He describes many 
species of insect visitors to hardy fruit trees, and, in 
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the paper under review, outlines the pollinating 
habits of some of them. Many valuable suggestions 
are given for the planning of the orchard so that 
maximum pollination may result. It is shown, for 
example, that humble bees will not visit currants 
and gooseberries planted in the neighbourhood of 
cherries. Many of the wild species of pollinating 
injects visit the edges, but not the centre of a large 
orchard, and it is recommended for the fruit-grower 
to make quite suro of fertilisation by placing hives 
of bees here and there amongst the trees. 

Nitrogenous Manuring of Legumes. The question of' 
using nitrogenous fertilisers on leguminous crops like 
peas, beans and lucerne, has been much discussed 
of late on the Continent. What has generally been 
considered the best practice in Groat Britain and else¬ 
where is to restrict their uso to a young crop, the 
growth of which needs accelerating ; otherwise) they 
are* uneconomic. The opinion is, however, fairly 
widespread that fertilisers containing readily assimil¬ 
able nitrogen are distinctly harmful to the nitrogen- 
fixing activities of the nodule bacteria ; and it was 
this contention that induced JH. Jhirgovin, director 
of the Station Centrale d'Agronomic at Versailles, 
to investigate the question (C. R . Acad. iSci., Paris, 
106, 441-3 ; 1933 ; and C. R. Acad. d'Agric. de 

France !, 19, No. 6 ; 1933). Soya boans were grown 
in naturally sterile soil contained in pots, one series 
being inoculated with a culture of B. radicicola 
specific to the soya bean, and the other left sterile. 

In addition to a basal dressing of phosphate, potash 
and chalk, inorganic nitrogen in the form of nitrates 
and ammoniaoal salts was applied in dressings 
equivalent to 0, 45, 90, and 135 lb. of nitrogen per 
acre (or to 0, 2, 4, and 6 cwt. per aoro of sulphate of 
ammonia); and it was found that the plants in the 
sterile soil that had received nitrogen developed 
proportionately to the amount of nitrogen applied, 
although their leaves turned perceptibly yellow. 

In every case the inoculated plants did boet, and not 
only did they not suffer from the presence of the 
added nitrogen, but also they utilised jt to advantage, 
as well as the nitrogen fixed by the bacteria. Even 
the highest applications of added nitrogen did not 
injure the nitrogen-fixing power of the nodule 
bacteria ; ho that the use of small dressings of nitro¬ 
genous fertilisers for legumes, to assist their early 
growth* if necessary, appears fully justified. 

Canadian Minerals of the Rare Elements. H. V. 
Ellsworth has prepared an invaluable and highly 
interesting report on the rare-element minerals of 
Canada (Econ. Ser. No. 11, Geol. Sur. Canada, 1932, 
pp. 272). The elements dealt with are uranium and 
thorium and their associated transformation pro¬ 
ducts ; tantalum ; oolumbium ; zirconium ; hafnium; 
beryllium ; lithium ; rubidium ; and osesium; all of 
which occur as constituents of minerals found in 
pegmatites. Chapters on these are followed by others 
devoted to the geological setting of the minerals and 
their occurrences in Canada, and to radioactivity and 
radioactive minerals as indicators of geological age. 
The report concludes with a record of all the chemical 
analyses of Canadian rare-earth minerals that have so 
far been made. One major object of the survey has . 
been to study all the known occurrences with the 
view of ascertaining the feasibility of commercial 
exploitation, and determining the most favourable 
indications that might be useful to the prospector in * 
searching for these minerals. Another important 


consideration was concerned with the possibility of 
correlating igneous rocks, the age relationships of 
which could not,be determined by ordinary geological 
methods. The Besner uraninite, for example, which 
occurs in a pegmatite cutting granite-gneiss of prob¬ 
ably Killamey ago, has a lead ratio of 0'll, whereas 
many of the pegmatites of the Laurentian-Grenville 
area carry uraninites having an average lead ratio of 
0 155. The radioactive method thus supports the 
probability that some of the granites are of Killamean 
age and provides a means for distinguishing them 
from those of Laurentian age. 

Everyday Photometry with Photoelectric Cells. Johann 
Heinrich Lambert, one of the pioneers of illuminating 
engineering, in his book “Photometria” (Augsburg, 
1760) regrets that there is no instrument analogous 
to a thermometer which might be used for the direct 
measurement of illumination. In his paper on 
photometry road recently to the Illuminating 
Engineering Society, Dr. J. W. T. Walsh shows that 
such a photomoter has now been inventod, although 
not yet quite fully developed. There are three classes 
of photoelectric cells used with this typo of photo¬ 
meter : the Elster-Geitel, the selenium and the 
photovoltaic or rectifier cell. The ideal photoelectric 
cell would provide a current which was strictly 
proportional to the illumination at the cell for all 
valueK of this illumination, no matter what the 
colour of the light, its angle of incidence or state of 
polarisation. In addition, the strength of the ourrent 
should always be the same for the same illumination. 
Unfortunately, none of these requirements is satisfied 
in any of the cel 1 b available for practical work. In 
the case of the gas-filled Elstor-Geitel coll and the 
selenium cell, proportionality between current and 
illumination can only be assumed over a, limited 
range. With other types it is possible by careful 
design to obtain a close approximation to the desired 
linear law, In some types the error does not exoeed 
two per cent. Colour sensitivity presents a difficult 
problem. No cell responds to the various wave¬ 
lengths in the visible spectrum in precisely the same 
way as the human eye does. Colour filters have 
been used to correct this but they produce a serious 
loss of sensitivity. Photoelectric methods, therefore, 
can only be employed in high precision work when 
the lights to bo compared have almost exactly the 
same spectral composition. 

Fatigue-Resisting Properties of Aluminium Alloys at High 
Temperatures, In a paper read at the March meet¬ 
ing of the Institute of Metals, Mr. J. W. Cuthbertson 
extended the study of the rapid determination of the 
fatigue limit by his modification of the load-deflection 
test to aluminium and its alloys. In comparing the 
results with those obtained by the normal long¬ 
time endurance test, it is shown that the average 
of the results is ± 7-5 tons per sq. in. in the latter 
case against ±7*9 with the load-deflection test. 
The extreme range of values obtained in the two 
cases was ± 2 0-10*6 and ± 21-10*7 tons per sq. 
in. respectively. The agreement is thus quite good. 
In the author's opinion, if 10 per cent be deducted 
from the results given by his rapid test, the fatigue 
limits so found will be well on the safe side and agree 
satisfactorily with those of the endurance method. 
The materials examined consisted of commercial 
aluminium, duralumin, alloy and the eomplex 
alloy known generally as ‘R.R. 56\ At teropofettires 
up to 250° C„ the foil in the fatigue limits of the 
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alloys is not great; duralumin, for example, which 
has a fatigue limit at room temperatures of i 9’2 
tons per sq. in., having at 220° C. a limit of i 8-2 
tons. Even at 300° C, the reduction is not excessive, 
but above about that temperature the fall becomes dis¬ 
tinctly more rapid. Some most interesting observa¬ 
tions are made on the ‘creep’ of these alloys at high 
temperatures under alternating stress. Under a 
constant skin stress of ±6-6 tons per sq. in., all 
these alloys show just above 300° C. a marked 
increase in the rate of ‘creep’ ; this, therefore, 
represents the maximum temperature to which 
load-deflection tests can bo regarded as reliable. 

Measurement of Volatility Range of Lubricating Oils. 
Messrs. R. N. J. Saal and 0. G. Vorver have given 
considerable attention to this matter and brought 
their results to the notice of the Institution of 
Petroleum Technologists at its meeting on April 11, 
1933. The authors conclude that there are serious 
objections to an analytical vacuum distillation for 
these higher boiling-point products in that lubricating 
oils of various origins show signs of decomposition 
at about 320° C. and at 375° 0. cracking is noticeable. 
Vacuum distillation methods render the use of direct 


heating essential, which entails a • variable tempera¬ 
ture ; indirect heating is a condition which the 
authors claim is a sine qua non. The usual type of 
vacuum distillation is necessarily more or Jess arbi¬ 
trary, giving results depending upon the existing 
degree of dephlegmation. Rigid standardisation is 
essential if reproducible results are to be obtained. 
Vacuum distillation also involves complicated appara¬ 
tus and admittedly requires much attention and 
manipulative skill. To obviate these difficulties, 
steam distillation at a constant temperature i« pro¬ 
posed and the authors gave a good account of the 
apparatus, procedure and results obtained by this 
method. They claim to have eliminated all the above 
objections to vacuum distillation by regulating con¬ 
ditions of test in such a way that thoro is substantially 
complete saturation of the steam with oil vapour and 
no dephlegmation occurs, and that their process of 
indirect heating by means of a bath of high specific 
conductivity is eminently satisfactory. It would 
seem that, as a result of their work, the measuring 
of the volatility range of lubricating oils and other 
high boiling-point petroleum fractions is no longer a 
purely empirical procedure, but a highly refined 
method giving concordant and comparable results. 


Astronomical Topics 


Comets. The periodic comet Giacobini-Zinner was 
detected by Prof. R. Schorr at Bergedorf on April 23 
at l»i 56-4 m U.T., in R.A. 21»> 34™ 4*, N. Decl. 
15° 18', Mag. 15. Being the third discovery of the 
year, it is 1933 c. The deduced time of perihelion is 
about July 15 *4. The ephemeria in the Handbook of 
the British Astronomical Association for 1933 will 
suffice to follow it, if three-quarters of the given 
corrections for T one flay later be applied with 
reversed signs. 

This is the fourth observed apparition of tliis 
comet; it was seen in 1900, 1913, and 1926. It 
is of special interest from the fact that its orbit 
makes a near approach to that of the earth ; a 
shower of the meteors belonging to its system should 
be looked for in October next. The earth passes the 
cornet’s descending node about 8 p.m. on October 9. 

Geddes’s comet remains an easy object, and has 
A tail 4° in length. An ephemeris for the whole year 
in in the B.A.A. Handbook. 

Mr. J. C. Du Pui of Utrecht has published a very 
careful study of the orbit of comet 1917 III, dis¬ 
covered by Prof. M. Wolf on April 3, 1916, and 
observed for twenty-two months. The systematic 
errors of the observers are determined, and the 
positions and proper motions of the comparison stars 
deduced from all available sources. The following 
are the elements : 

T 1917 June 16*5694 G.M.T. 
co 120° 37' 21*4* 
a 183 17 44*3 1917 0 

i 25 40 10*8 
lag q 0 *226974 
Period 193,100 years. 

There is clear evidence of departure from a para¬ 
bola. The aphelion distance is 6,682 units. 

Sunspot Areas and Numbers for * 933 . Ar4sum4ofthe 
solar activity for the year 1932 appears in the 
February issue of the Monthly Notices of the Royal 
Astronomical Society. The mean daily area of spots 


(corrected for foreshortening), derived from solar 
photographs measured at Greenwich, was about 165 
millionths of the sun’s hemisphere as compared with 
275 millionths for the previous year. The number 
of spots decreased in about the same ratio. Three 
groups of sunspots exceeded 500 millionths in area, 
the respective times of central meridian passage 
being April 25*4, Novembor 16-2, December 13*0. 
A number of smaller groups, however, showed 
activity when examined in hydrogon light (Hot). 
All forms of prominence activity showed a consider¬ 
able decrease below the 1931 values. It would seem 
that the solar minimum will be reached very shortly, 
but as yet no definite signs have appeared of high 
latitude sunspots which indicate the final phase of 
the completed 11-year cycle and the commencement 
of the new. 

In Aslronomische Mitteilunqen (No. 130), the 
Director of the Federal Observatory, Zurich, publishes 
the relative sunspot numbers for 1932 derived from 
more than fifty collaborating observers. The mean 
number, R, for the year is 11-1 as compared with 
21 *2 for the previous year. 

The Variable Star Delta Orionis. It has for some time 
been known that this star, the top star of the belt, is 
an eclipsing variable star with a very small light- 
range. Dr. J. Plassmann (Astr. Nach. No. 5931) 
now discusses the light-changes from 1881 to 1932 ; 
he finds evidence of small secular changes in the light- 
curve. The highest maxima occurred in 1913 and 
1914, the lowest minima in 1895 and 1896, the 
extreme range between these being 2J of his steps. 
He does not give the equivalent in magnitude. He 
notes that recent observations indicate a diminution 
of the epoch in the published elements by about a 
tenth of a day, also that the interval from minimum 
to maximum is about a day, and that three minor 
waves show themselves on the light-curve, some¬ 
what resembling those found in stars of the Delta- 
Cephei type. He promises fuller details in*a later 
paper. 
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Amino-Acids, Proteins and Proteolytic Enzymes* 

By Prof, Max Bhrgmann, University of Dresden 


A PPROXIMATELY twenty-five amino-aoids are 
L generally recognised at the present time as 
constituents of proteins. It is usually assumed that 
the amino *acids are linked together in the protein 
molecule by condensation of the carboxyl group of 
one amino-acid with the amino group of the next 
with elimination of water to form an amide or peptide 
linkage; of such linkages the protein molecule con¬ 
tains very large numbers. 

It has been calculated that the number of known 
amino-acids is fully sufficient to account, by varia¬ 
tions in the order in which they are combined, for 
the existence not only of the clearly differentiated 
fundamental types of protein but also of the enormous 
number of individual proteins which are required by 
biological and immunological theory. 

Such an arithmetical calculation is, however, no 
longer satisfying; we desire to know more precisely 
what is the influence of the nature of the component 
amino-acids and of the order in which the latter are 
combined upon the properties of the protein as a 
whole. One .might anticipate, for example, that the 
action of proteolytic enzymes on a given peptide 
linkage would be determined by the properties and 
arrangement of the amino-acids of which the peptide 
is built up ; it is impossible, however, to regard the 
properties of a protein as a simple summation of 
those of its constituent amino-acids. 

The remarkable stability of the amino-acida is 
usually ascribed to their zwitterionio nature, from 
which results their capacity to form internal salts ; 
the immediate neighbourhood of oppositely charged 
ionised groups must indeed exercise a dominating 
influence on the behaviour of the amino-acida. It is 
therefore to be expected that we shall modify the 
properties of the amino-acids, and in particular their 
ohemical behaviour, if we combine the ionisable 
groups in poptido linkage and thereby alter their 
mutual electro-chemical effects. 

The outstanding problem of modern protein 
chemistry is thus twofold in nature : What effect 
does combination in peptide linkage exercise upon 
the different amino-acids ? And how is the nature 
of the peptide linkage itself influenced by the character 
of the amino-acida which take part in its formation ? 
Although work on both aspects of this question is 
still in an elementary stage, a number of facts have 
already been revealed which are significant both 
from a chemical and a biochemical point of view. 

In the first place, I should like to show by a few 
examples that we can reveal a now series of chemical 
properties of the amino-acids if we convert the latter, 
by wimple acylation of the amino group, into a con¬ 
dition analogous with that in which they exist in 
peptides. The simplest ease is that of acetylation ; 
if we acetylate the amino group of an optically active 
amino-acid, we find that contact with a small amount 
of acetic anhydride at the ordinary temperature is 
sufficient to catalyse the rapid raoemisation of the 
aoetylated amino-acid 1 . The striking ease with 
which this raoemisation occurs must be ascribed to 
an intermediate enolisation : 

B*CB(NH.OO,OH|)XOOH B.O.{NH.OC.CH t ):C(OH) # 

* Subtftftnce of three lectures on ”Tho Clwmbtry of Proteins” 
delivered at University College Hospital Medloel School, London, on 
January 20, and 84, 1233. 


In this reaotion, therefore, different parts of the same 
molecule which are not directly connected with one 
another, namely, the peptide linkage and the a- 
hydrogen atom, exhibit a definite mutual influence. 
A similar mutual influence but in the opposite sense 
is shown by the complete absence of raoemisation 
when chloroaoetylated amino-acids are treated with 
acetic anhydride under the same conditions. Such 
remote actions of different parts of the molecule 
upon one another are of special importance in 
enzymic processes ; their investigation in model 
experiments mokes it possibLe to expose properties of 
the amino-acids and peptides which would otherwise 
remain hidden and to draw conclusions therefrom as 
to the processes which these oomjxmnds may undergo 
in metabolism. 

A particularly surprising example is provided by 
pyridylaoetylphenylalanine, which is a dipeptide 
closely related to glycylphenylalanine; this com¬ 
pound, when treated with acetic anhydride and 
pyridine at the ordinary temperature, is converted 
into acetyldehydrophenylalanine with liberation of 
pyridine and water : 

C*H,.CH f .CH.OO-O 


KH.CO.CH g .NH.C 4 H»CI 


C|H a ,CH;C.COOH 


+ C,H a N(HCl) +h*o 

I 

NH.OC.CH, 

The phenylalanine is thus dehydrogenated and the 
liberated hydrogen is employed to hydrogenate the 
pyridylaoetic aCid to pyridine and ooetic acid 1 . 
Here, therefore, we have in one half of the molecule 
the first example of the direct transformation of an 
amino-etcid into a fatty acid, accompanied by simul¬ 
taneous unsaturation of the amino-acid constituting 
the other half to give a dehydroamino-acid. According 
to the theory of Wieland, a dehydrogenation of this 
character would require the activation of the amino- 
acid and the presence of an acceptor for the liberated 
hydrogen ; the activation of the phenylalanine is 
brought about by its combination in peptide linkage 
with transient formation of a cyclic anhydropeptiae 
whilst the pyridylaoetic acid residue serves as 
hydrogen acceptor. 

According to the prevailing view, the biological 
degradation of an amino-acid to a keto-aoid begins 
with a dehydrogenation, and conversely the biological 
synthesis of an amino-acid from a keto-aoid ends 
with a hydrogenation. It is possible to combine 
examples of both these processes in a single experi¬ 
ment* in vitro , The introduction of the dehydro - 
phenylalanyl residue into aspartic acid yields a cyclic 
anhydride; dissolution of the latter in normal sodium 
hydroxide causes transference of two hydrogen atoms 
from the aspartic acid to the dehydrophenylalanine: 


coon 

cn;c* CO, NH 

I I 


>H 

OH“ 

f.CH.OO.NH 

1 

NH,CO.C:CH.C*H* 

T -- 

H + 
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whilst in acid solution the reverse transformation 
may be accomplished. In the first case, therefore, 
degradation of the aspartic acid has begun and in 
doing so has completed the synthesis of phenylalanine 
from its unsaturated precursor. These experiments 
show that the hydrogenation: dehydrogenation po¬ 
tentials of the individual amino-acids are different; 
in metabolism there must indeed exist among the 
amino-acids a constant competition for hydrogen, the 
outcome of which will vary with circumstances. 

By similar facile reactions it is possible to convert 
serine with elimination of water and cysteine with 
elimination of hydrogen sulphide into dehydroalanine 
and thence into pyruvic acid ; serine and cysteine 
are thus brought into genetic relationship with the 
simple amino-acids and their nitrogen-free trans¬ 
formation products 4 . 

Of all the amino-acids, the most widely distributed 
is arginine, which occupies a special position also by 
virtue of its guanido group. Arginine oan be con¬ 
verted into a peculiarly reactive condition by com¬ 
plete acetylation with simultaneous elimination of 
water. The triacetylanhydroarginine so formed has 
a strong tendency, in presence of water and of 
hydroxy or amino compounds in general, to lose the 
cyanamide residue, which is itself transferred to the 
accompanying compound ; a mixture of sarcosine 
with triacetylonhydroarginine, for example, yields 
creatine together with a derivative of ornithine 4 . 

The latter result is of interest in relation to two 
physiological processes : (1) the creatine synthesis in 
vitro shows how creatine-nitrogen can be derived 
from two different amino-acids ; it is probable that 
in the course of metabolism creatine is formed in a 
similar manner from two amino-acids of which one 
is arginine; (2) the conversion of arginine into 

ornithine by the enzyme arginase demands that the 
latter be attached to the arginine molecule in such a 
manner that the arginine is activated and hydrolysed 
to ornithine even by cold water ; this process is 
imitated by the ease of hydrolysis of triaoetylanhy- 
droarginine to acetyl derivatives of ornithine and of 
urea. 

There remains to be discussed yet another note¬ 
worthy transformation of arginine which has long 
caused confusion in the literature ; if arginine be 
esterified with methyl alcohol, the resulting ester 
passes spontaneously into ornithine methyl ester and 
bwguanidovaleric acid : 


representative material, it is necessary to prepare 
different peptide combinations artificially and to test 
the action of enzymes upon them. To oarry this 
task to its logical conclusion would be a formidable 
undertaking; fortunately, however, it suffices to 
prepare peptides containing representative members 
of the most important types of amino-acids. 

Chemists have striven for more than thirty years 
to discover suitable methods for the synthesis of 
peptides containing the more complex amino-acids, 
but until recently only isolated successes have been 
obtained 7 . Quite lately, however, a general method 
lias been developed®, the essential feature being the 
nature of the acid residue used to block the amino 
group. 

The acid chloride of benzylcarbonic acid is readily 
obtained by the interaction of benzyl alcohol and 
phosgene and can be condensed with any amino-acid 
to yield the corresponding benzyloarbonato derivative. 
The benzyloarbonato-amino-acids are beautifully 
crystalline substances which can bo easily transformed 
into their acid chlorides or azides and these in turn 
can be condensod with other amino-acids to yield 
benzyloarbonatopeptides. Most important, however, 
is the fact that the benzyloarbonato residue can be 
split off without the employment of a hydrolytic 
agent, so that it can be eliminated from a benzyl- 
car bonatopeptide without danger of scission of the 
peptide bond. The removal of the benzyloarbonato 
residue is accomplished by catalytic hydrogenation 
in presence of palladium black, under which con¬ 
ditions the benzyl residue is eliminated as toluene 
and the resulting carboxv-amino derivative loses 
carbon dioxide spontaneously to give the free peptide. 
The last step of the process proceeds not only with 
ease but also in most Cases almost quantitatively : 

C§H|.CHt.O.CO,Cl + NHj.CHR.COOH- > 

CfHg.CHg.O.CO.NH.CH.R.COOH 

C t H 4 ,CH|.O.CO.NH.CHR.COCI + NHj.CHR'.COOH-►* 

C 4 H|.CH|.O.CO.NH.CHR.CO.NH,CH.R l .COOH 

C # H t .CH,O.CO,NH.CHR.CO.NH.CRR l .COOH + H, - 

NH t .CHR.CO.NH.CHR l .COOH + C # H 4 .CH 3 +C0« 

A further advantage of the benzyloarbonato method 


[NH t .(:NH)C.NK.CH t .CH t .CH f .CH(NH|).COOCR s ]| 

| 

. MtH 1 .(:NH).C.NH,CH|.CH t .CH t CH(NHj).CO.NH(:N'H),C,NH,CH|.CHj.CH t .CH(NH l ).COOCIIj 
KH|.(:NH).C«NH«OH|,CH l .CH|lcH-CO + NH # .CHj.CH l .CH|,CH(NH t ).COOCH 1 


is that it involves no risk of 
racemisation ; with its aid, in 
fact, the preparation of many 
optically active peptides, 
which have hitherto been 
practically inaccessible, be¬ 
comes a trivial matter. 



This reaction must occur in the metabolism of those ^ 
Shell -fish from which Kutscher, Ackennann and * 
FlCssner* have isolated arcaine (l;4-diguanidobutane). 

; The few examples which have been given indicate 
. what an abundance of unsuspected reactions oan be 
- elicited from the amino-acids if their zwitterionic 
character is destroyed fry combination in peptide link¬ 
age. Almost every amino-acid is affected differently in 
this respect; conversely, therefore, every amino-acid 
.. most have a different influence on the peptide bond, 
i / In order to be able to study this influence on 


A complete picture of the 
possibilities of the new method 
of peptide synthesis cannot 
be given here, but it is possible to indicate some of 
the new lines of research which it opens up ; in 
particular it may be of interest to mention certain 
hitherto unobtainable peptides which have been 
prepared by the benzyloarbonato method and to 
describe their behaviour towards enzymes. 

As representative peptides we may mention: 
d'Qlitiamyl-d-glutarnic acid fi a substance with three 
carboxyl groups and one amino group and therefore 
strongly acidic in character ; d-Lysyl-d-glutomic acid, 
the first example of a dipeptide of a diamino-acid 
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and an amino-dicarboxylic acid ; d'Tjy8yl-bhiatidine t 
a dipeptido of two strongly basic amino-acids; 
bAeparagyl-l-tyroainc and d-glutamyld-tyrosine, two 
closely related dipeptides which, however, differ 
remarkably in their behaviour towards enzymes (see 
below) ; \-Tyrosyl-X-tyrosine> a dipeptido containing 
two phenolic groups j (Hycyld-proline and d-alanyl- 
\-proline, which occupy a distinctive position owing 
to the nature of the peptide linkage :— 


— CO.N 



CH — 
CH — 


For comparison with these proline peptides another 
dipeptido in which the nitrogen of the peptide linkage 
is tertiary in character, namely, glycylsarcosine, has 
been prepared. 

In the following table, the behaviour of these 
dipeptides is shown towards dipeptidase, towards 
aminopolypeptidase, and towards trypsin (that is, 
a mixture of proteinase and earboxypolypeptidase) : 


ri-Glutainyl-4-glutamir arid 

rf-Lysyl-d-glutamie arid 

d-Lysylglyclne 

<Mvy»yM-htsUdinr 

l- Aaparagy l-i-tyrotd nr 

rf-GlutaroyW-tyroalnr 

I-Tvrofiyl-I-tyroalnr . 

d-TyrMyl-rf-arglnlnr 

Glvcyl-l-proline 

4-Alanyl-I-prollno 

OlycylsarcoBlno 


Dlpep- 

tlnaiw. 

ill 

Trypalu 
(Carboxy- 
poly pep¬ 
tidase 4- 
proteinoso). 

, 4- + 

.. 


4- 

- 

— 

4 4- 

-- 

— 

4- + 

— 

- 

4_ + 


— 

- 1 4- ' 

- 

4- 


- 

4 

- 

4' 4- ! 


... 

4 4 

-- 


i) 

... 


With glutamylglutamic acid the result is as one 
would expect; this dipeptide, in spite of its strongly 
acidic character, is hydrolysed by dipeptidase after 
suitable buffering. 

kysylglutamic acid on the other hand is attacked 
only with difficulty by dipeptidase ; lysylglycine is 
readily hydrolysed by this enzyme and the same is 
true of the strongly basic lysylhistidine. These 


examples show that the preponderance of aoidto 
or of basic groups does not interfere with dipeptidase 
action, since the most strongly acidic ana most 
strongly basic dipeptides are both attacked by the 
enzyme. Surprising differences of behaviour between 
closely related compounds are exemplified by 
asparagyl- and glutamyl-tyrosine, of which the first 
is resistant to all intestinal proteolytic enzymes 
whilst the second is readily hydrolysed by dipeptidase. 

I- Tyrosyl-Z-tyrosine presents an anomaly inasmuch 
as it is hydrolysed not only by dipeptidase but also 
by trypsin, whilst d-tyrosyl-d-arginine is actually not 
affected by dipeptidase but is hydrolysed by car- 
boxypolypeptidase. 

The behaviour of the proline peptides towards 
proteolytic enzymes is especially illuminating. 
Neither glycylprolino nor alanylproline is attacked 
by dipeptidase whilst both are hydrolysed by amino- 
polypeptidase ; here therefore we have two dipep¬ 
tides for which dipeptidase is not the appropriate 
enzyme, and it becomes clear' that the accepted 
definitions of dipeptidase and aminopolypeptidase 
are unsatisfactory. More important still is the 
conclusion which emerges from the experiments with 
the proline peptides that ‘dipeptidase 1 can only 
attack a normal peptide linkage (.conh.), whilst at 
least one constituent .of ‘aminopolypeptidase 1 can 
hydrolyse a peptide linkage in which the nitrogen atom 
is tertiary. This view is confirmed by the fact that 
glycylsarcosine is also resistant towards dipeptidase. 

1 Bergmann ami Zervas, Hioehem. Z £08, 280; 1928. 

1 Horginann, Zcrvaa and Lobrecbt, Her. deutsch. ehem. He*., 64, 
2818 ; 1981. 

1 Berginann and Enssiln, Z. physiol. Chem.. 174, 70 ; 192H : Berg- 
mann and Slum. Liebig* Ann.. 448, 20 ; 1926 : Bergmann, Kann and 
Mlckuluy, Liebigs Ann., 449, 137; 1920: Bergnmnn and Mlrkflcy, 
Liebigs Ann., 488, 40; 1927. 

* Bergmann and Della, Liebig* Ann.. 468, 70 ; 1027 : Burgnianu 
and Htathcr, Z. physiol. Chem., 162, 190 ; 1926. 

* Bergmann and Kitafcer, Z. physiol. Chem., 169. 179 ; 1926 ; Berg- 
maun and Zmas, Z. physiol. Chem., 172, 277 ; 1927 : 178, 80 ; 1928, 

• Zervas and B e roman n, Her. deutsch. chem. (Jr*.. 81, 1195 ; 1928 : 
also Z. physiol, ('hem., 901, 208; 1931 : KutM*hf*r, Ackormann, 
VUfcMfipr and Hoppa-Svyior, Z. physiol. Chem., 199, 273 and 277 ; 1931. 

7 Bergmann, Htem and Witte, Liebig* 449, 277; 1926: 

Bergmann ami K6ster, Z, physiol. Chem., 167, 92: 1927 : Bergmanu, 
Zervas and du Vianeaud, Her deutsch. ehem. ties., 68. 1905 ; 1029. 

• Bergmann ana Zervas, Her. drutsch. ehem. (its.. 66, 1192 ; 1932: 
Bergmann, Zervun and GreenKtoln, Her. deutsch. ehem. ties., 66, 1692, 
1932 : Bergmann, Zervas, Hehleieh and Belm-rt, Z. physwl. Chem., 
212, 72; 1932. 


West Regional Broadcasting Station in Great Britain 


I T will be remembered that a few years ago the 
British Broadcasting Corporation engineers 
evolved what is known as the ‘regional scheme’ for 
covering Great Britain with an adequate broad¬ 
casting service providing alternative programmes 
of approximately the same strength. According to 
this scheme, each part of the country is catered for 
by a twin-wave transmitting station radiating both 
a national broadcasting programme and a regional 
programme specially arranged for the area under 
consideration. The fourth station of this type is 
now practically complete and experimental pro¬ 
gramme transmissions were commenced on April 24. 
The following details of this West Regional Station 
are taken from an article in World Radio of 
April 21. 

The station has boon built near the Somerset coast 
at Wash ford Cross, two miles from Watchet and six 
miles east of Minehead. The site was chosen as being 
suitable for the provision of a good service to the 
important centres of population in the west of 
England and to South Wales in addition. The design 
of the station follows closely the general arrange¬ 
ment of the regional stations, and includes some of 


the modifications recently introduced at the Scottish 
Regional Station. Each of the two aerials employed 
is of the ‘umbrella* type supported by an insulated 
lattice steel mast 500 ft. high. These two masts are 
illuminated at night by aircraft warning lights, 
which are fed through filter circuits to prevent the 
flow of high-frequency current in the lamp leads. 

The whole of the electrical power required is 
generated locally by Diesel engine plant and sufficient 
fuel oil is stored for three months operation. For 
the various electrical supplies required, three of 
each type of motor-generator set are installed ; one 
of thes6 is in use on each transmitter, while one is 
spare. The national and regional transmitters are 
similar and of a standardised type of construction 
comprising five separate units. Modulation is carried 
out at an early stage following the drive oscillator. 
Two stages of high-power amplification follow, while 
the fifth unit contains the tuning and coupling 
circuits for the final power stage. In each stage it 
is possible to switch in a spore valve without inter* : 
rupting the power supply. A studio for testing pur¬ 
poses is fitted up in the station buildings, although 
the programmes wifi normally emanate from the 
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Cardiff studios. Entirely new studio promisee at 
Bristol are now in course of erection. 

The regional transmitter radiates on a wave¬ 
length of 309-9 metros, while the national programme 
is on 201 '0 metres. The latter wave-length is already 
in use by the London national transmitter, and 
equipment is being installed by moans of which the 
two sets may be exactly synchronised, The new 
service from this station will be introduced gradually 
in order to give listeners every opportunity of 
becoming accustomed to it, and of making any 
necessary modifications to their receivers so that they 
may take full advantage of the improved service. 

University and Educational Intelligence 

Cambridge. Dr. M. Dixon has been appointed to 
the University lectureship in biochemistry, estab¬ 
lished in connexion with the scheme for the employ¬ 
ment of the Rockefeller benefaction, and Dr. E. Cl. 
Holmes has been appointed to the University lecture¬ 
ship vacated by Dr. Dixon, 

A. D. Thackeray, scholar of King’s College, has 
been elected to the Sheepshanks exhibition. 

Leeds. —At the opening ceremony on April 26 of 
the Algernon Firth Pathological Institute, it was 
stated that the new building could not be brought 
fully into use owing to the lack of funds to equip 
the Museum which is essential to pathological teach¬ 
ing and research. Mr. Charles Ratcliff© Brotherton 
promptly offered £1,000, which will permit of the 
equipment of the Museum in a manner appropriate 
both to the fine architectural character of the room 
and to the importance of the work. 

The West Yorkshire Coal Owners' Association has 
decided to renew its annual subscription of £1,000 to 
the Mining Department for a further period of seven 
years. 

An offer by Mr. Bernard Scattergood to present 
to the University a transit theodolite for the Observa¬ 
tory has been gratefully accepted. 

Wales. —The degree of D.Sc, has been awarded 
to Dr. Alan Edwin Bradficld, for research in the 
department of Chemistry, to Miss Emily Dix, for 
research in the Department of Geology , and to Mr. 
Frederick Daniel Smith, for research in the Depart¬ 
ment of Physics. 

The University of Bristol in its report for 1931-32 
makes a special appeal for the endowment of open 
scholarships, pointing out that at no time in the last 
hundred years have so many citizens suffered so 
severely in taxation and diminution of income and 
consequent inability to afford to pay for university 
education for their sons and daughters. Notwith¬ 
standing the national financial stringency, the 
University euoceeded in keeping its expenditure 
within its income and there was no falling off in the 
number of its students (day 973, evening 340). Extra- 
mural work continued to make satisfactory progress. 
Among new developments mentioned are the growth 
of confidence of farmers, fruit growers, market 
{gardeners, willow growers and cider and canning 
industrialists in the value of the University’s research 
bad advisory work, the wide utilisation of the reoently 
organised veterinary advisory service and the estab¬ 
lishment of a special section to deal with poultry 
diseases. The Italian Government placed the servioes 
of Dr. Benvenuto Cellini at the disposal of the 
University for the session to encourage the revival of 


the study of Italian, which has been re-instated as o 
subject for the Intermediate Examination. Appended 
to the report is a list of 170 publications by members 
of the staff, chiefly those of the departments of 
science, pure and applied. It is announced that the 
Department of Zoology is to be re-organised and a 
professor appointed. 


Calendar of Nature Topics 

Third 'Buchan Cold Spell’. The Ice Saints 

May 9-14. The period May 9-14, selected by 
Dr. A. Buchan as the third of his six annual cold 
spells, includes the three days of St. Mamertius, 
St. Pancran and St. Gervais, May 11-13, who are 
associated with May frosts in the folk-lore of a large 
part of Europe and are generally known as the ‘Ice 
Saints’. TIuh supposed cold spell has been attributed 
to a monsoon-like inflow of cold winds from the 
north, paused by the rapid warming-up of Central 
Europe in spring, and a 1st) to the obstruction of 
the sun’s rays by a swarm of meteors. Another 
legend associates the cold spell with May 17-19, the 
latter being St. Dunstan’s Day. There are frequently 
large fluctuations of temperature during May, and 
it is highly probable that a cold spell will occur some 
time during the month. During the present century, 
Buchan’s period has frequently been marked by a 
drop of temperature in London, but from 1871 to 
1900 it was generally warm, and on the whole there 
is no definite bias in favour of low temperatures at 
this time. 

Breeding of Pearl Oysters coincident with Full Moon 

Two additions to the records of the association of 
breeding with the state of the moon, were made by 
the Great Barrier Reef Expedition of 1928-29. The 
workers, stationed at Low Reef off the Coast of 
Queensland, found that the only pearl oyster which 
grew upon their island, the ‘black-lip’, had, like the 
larger ‘gold-lip’ which furnishes the greatest supply 
of mother-of-pearl, two breeding periods in the year, 
at the time of full-moon in May and in November. 
The second case, that of the madrepore coral 
Pooillopora , was described by Prof. T. A. Stephenson 
in Nature of April 29, p. 622. 

Eels—an Early Hypothesis 

“Their manner of breeding is very uncertaine and 
unknowne, but undoubtedly they are bred in the 
brackish or seawater: and at the first full Moone 
in May they begin to come into all great rivers, and 
out of great rivers into lesser rivers, and out of those 
lesser rivers into all small brookes, rils, and running 
waters, continually against the streame all the 
beginning of Sommer, ... I know that some holde 
opinion that they breed of the May deaw, for proofe 
whereof they say if you cut up two turfes of grass 
in a May morning and clap the grassie sides of those 
B turfes together and so lay them in a river, you shall 
the next day find small young Eeles between the sayd 
turfes: and so you shall indeed©. . . . The reason 
is, at that time of the yeare that river being full of 
such young Eeles, they will creep© into every thing 
that is sweet© and pleasant.” (John Taverner, 1000.) 

* 

Sun-Fish in British Waters 
May is the earliest month in which the sun-fish 
(Orthagoriacud mola) has been recorded in British 
waters, but the number of records rises throughout 
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the summer to a maximum in September. The sun- 
fish is an inhabitant of the warmer parts of the open 
ocean and its appearance in British waters is due 
partly to a process of drifting in the great Atlantic 
Current which washes our western and north-western 
shores, for the sun-fish appears to have limited 
swimming activity (see Calendar, January 7). But 
from an analysis of many records, Prof. D’Arcy 
Thompson suggests another factor in the appearance 
of the sun-fish in northern waters (Scot. Nat 1918, 
p. 46). The leptocophalua larvae of the fresh-water 
eel have been found, often in multitudes, in its 
Stomach, and are believed to form a substantial part 
of its food (Nature, 93, 166 ; 1914). These larvte, 
after their throe-years journey from the western side 
of the Atlantic Ocean, reach British waters about 
tho month of June, arid afterwards pass round the 
northern coast of Scotland until they reach the 
eastern coasts in November and DocomBbr, ready 
to ascend the rivers in spring. Prof. Thompson 
points out that there appears to bo a close ajftd even 
precise correspondence between this periodic annual 
migration of the leptocephali and the appearance of 
the sun-fish in British home waters. Food, therefore, 
would seem to be a prime governing factor in the 
movements of these summer invaders, and the fact 
that the food is drifting in the oceanic plankton 
gives a false impression of drift also to the appear¬ 
ances of tho sun-fish. 

Showers of Frogs and Fishes 

In “The Story of San Michele** Dr. Axel Munthe 
makes Turi, the Lapp, tell of toads that “came from 
the clouds, when the clouds were low the toads fell 
down in hundreds on the snow. You could not 
explain it otherwise for you would find them on the 
most desolate snow-fields where there was no trace 
of any living thing” (p. 127). Perhaps Turi was 
recounting fact, perhaps he was but repeating a 
tradition derived from that chapter of the “Historia” 
of Olaus Magnus of Uppsala which in 1666 was 
written “Concerning the Rain of Fishes, Frogs, Mice, 
Worms and Stones”. 

Yet there are many well-authenticated records of 
the fall of frogs and fishes from the clouds, and the 
two most recent occurrences happened in the month 
of May. On May 16, 1900, on the outskirts of Pro¬ 
vidence, Rhode Island, a heavy downpour of rain 
brought with it so many living perch and bullpouts, 
from two to four and a half inches long, that children 
gathered them by the pailful and sold them ; and 
on May 18, 1028, a rain of fishes, hundreds of them, 
fell on a farm in North Carolina, three quarters of a 
mile from the nearest water-course, which did not 
contain any number of fishes. 

From many sources Dr. E. W. Qudger has collected, 
and in several papers has published the records of 
about seventy-one accounts of rains of fishes ranging 
from 300 a.d. to 1928, and from all parts of the 
earth. A great number of the stories come from the 
United States (16), but more from Great Britain (17), 
from the rest of Europe about 16, from Asia 19, 
Australia 7, South Africa, South America and the 
South Seas one each. 

The explanation of these showers of frogs and 
fishes is the same in every case. High winds, par¬ 
ticularly whirl-winds, pick up water in the form of 
water-spouts with such aquatic organisms as the 
water contains and carry them until the velocity of 
the air and clouds becomes relatively lowered and 
the organisms, alive or dead* fall to earth. 


Societies and Academies 

Dublin 

Royal Irish Academy, Jan. 23. Joseph Algae, 
Isabella M. McCarthy and Eveline M. Dick : The 
synthesis of diflavones. When diacetoresoroinol is 
heated with benzoic anhydride and sodium benzoate 
and the product is isolated without prior hydrolysis, 
the substance obtained is 3 -S'-dibenzoyl-diflavone I 
(colourless needles, m.p. 292° C.). Hydrolysis of I 
with alcoholic potash gives yellow needles of 4*6 
dibonzoy lace to-resorcinol II (m.p. 203°-204°C.) and 

II is converted into diflavone III (m.p. 281° C.) by 
heating with alcoholic hydrochloric acid. Condensa¬ 
tion of diacotoresorcinol with anisio anhydride and 
sodium anisate appears to give the anisate of 7- 
hy droxy - 6 -anisoy laceto -3 -anisoy 1 - 4'-methoxy - flavone 
IV (pale yellow needles, m.p. 233°-236° C.). The 
hydrolysis of IV gives 4 *6 dianisoylaceto-resorcinol V 
(yellow needles, m.p. 203°-204° C.) and V on heating 
with alcoholio hydrochloric acid gives 4' ■4*-dimethoxy- 
diflavone VI (colourless needles, m.p. 321°-322° C.). 

III exhibits a brilliant blue, and VI a green, 
fluorescence in sulphuric acid solution. 

Paris 

Academy of Sciences, March 20 (C,It„ 196, 821-880). 
The president announced the death of Jules Andrade, 
Correspmdant for the Section of Mechanics. L. 
Cayeux : The constitution of the Devonian phos¬ 
phates of Tennessee (United States). The remains of 
echinodemus are of more importance in the Devonian 
phosphate rocks of Tennessee than in other sedi¬ 
mentary phosphates, and it is their degree of fre¬ 
quency which gives the fundamental characteristic 
of the deposit. The importance of coral in this forma¬ 
tion has been overestimated. Gabriel Bertrand 
and Yonobukb Ok ad a : The existence of lead in 
arable soil. The quantities found were of the order 
of 0-2 gm. of lead per kgm. of dry soil. Paul Pascal 
and Mme. RricHiD s The preparation of the di¬ 
metaphosphates. Full details of the method of 
preparation of sodium dimetaphosphate, free front 
polymers, Its distinctive reactions are given. M. 
Gignoux and L. Mobet : The external structural 
units of the Alpine chain between the Pelvoux and 
Durance. G. Pfeiffer : The expression of a system 
of functions containing two parameters. V. Nibm- 
ytzki : Non-linear integral equations. Arnaud 
Denjoy : The integration of total differentials and 
the metric of curves. V. A. Kostttzin : The 
asymptotic solutions of the differential equations of 
the theory of the growth of organisms. F, E. Myard : 
A general theory of all joints transmitting rotations. 
M. Mendes : A particular case of the problem of 
n bodies with variable masses. M. Picard and A, 
Stampa : A new form of silver voltameter. A special 
form of glass cup is used to prevent particles of silver 
from the anode reaching the cathode. Recent deter¬ 
minations of the e.m.f. of the cadmium cells at the 
Bureau of Standards give 1*01827 international 
volts : using the modified silver voltameter described 
the author deduces the value 1*01830. J. Vhr- 
haeghb : The Faraday effect of a camphor deriva¬ 
tive. A repetition of Pfleiderer*s experiments on the 
correlation between the magnetic and natural 
rotatory dispersions of diphenylmethyleneoeunpbor. 
The., strong anomaly found by Pfleiderer in the 
neighbourhood of the absewption band was not 
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foubd. G. Ribaud : A solution of the problem of 
heterochrome photometry of incandescent lamps. A 
method of measuring in international candles the 
light-intensity of tungsten lamps without the media¬ 
tion of a black body or of a filter, by a simple spectro- 
photometric measurement on a single wave-length. 
Prtvault : Study of the M level of magnetised iron. 
M, Valadakhs : The spectrography, by crystal 
diffraction, of the y* and X-rays of the thorium 
family. N. Martnebco and J. J. Trill at : The 
action of ultra-sounds on photographic plates. Plates 
and papers sensitised with silver salts are acted upon 
by ultra-sounds (frequencies 428,000 and 1,435,000 
cycles per second). This action is probably due to 
the ultra-sounds facilitating the oxido-reduction 
process occurring in the sensitised layer. Mme. 
RtiOHiD ; The plurality of the metaphosphoric acids. 
H. Bierry, B, Gouzgn and Mllk. C. Magnan : Tho 
application of the iodometric method to the estima¬ 
tion of sugar in the blood. Bougault’s method is 
applicable to the estimation of the free sugar in the 
plasma of blood from the horse. Tho results suggest 
that the copper-reducing power is due to an alde- 
hydic sugar only. P. Carr£ and D. Ltbermann : 
The reaction of phosphorus pentachloride on the 
neutral aryl sulphites. The aryl sulphites react with 
phosphorus pentachloride giving thionyl chloride, 
aryl chloride and aryl phosphate : the reaction 
botweon alkyl sulphites and phosphorus penta¬ 
chloride described in an earlier paper is different. * 
Jean DIccombe : The condensation of the phenols 
with dimethylamine and formaldehyde. Yang 
KrEir : The age of the two principal series of granites 
of the north-west of the French Contral Plateau. 
A. Marin and P. Fallot : The constitution of tho 
whole of the limestone chain of the Spanish Rif from 
Ceuta to Punta Pescadores. G. Grknet : An appara¬ 
tus for determining the magnetic properties of rocks. 
An improvement of Chevallier’s method loading to 
increased sensitivity. Henry Hubert : Tho com¬ 
parison* from the point of viow of the climatic 
characters, of the meteorological stations of the French 
tropical domain. Mile. M. Friant : The regression 
of the upper lip in the course of individual ontogeny 
in the elephant. Charles Taguet : The treatment 
of tumours and pain by cobra poison. 

Sydney 

Royal Society of New South Wales# Dec. 7. C. A. 
StJfiSMiLCH : The association of the Tertiary alkaline 
rocks of New South Wales with late Tertiary tectonic 
lines. Hie akaline rooks of New South Wales lie 
mainly on two belts, an eastern belt and a western 
belt. In ah oases they are situated right on the 
margin of # or dose to, tectonic scarps produced during 
the Koscuisko uplift of late Tertiary age. The 
extinct volcanoes of the Canobolas, Dubbo, Warrun- 
bumble and Nandewar district all lie on the western 
margin of the main tableland of New South Wales 
where it breaks away rather suddenly by faulting h 
towards the low lying western plains. The alkaline 
laocolites of the Rylstone area lie along the line of 
east-west faulting which marks the northern margin 
of the Blue Mountain Tableland. The alkaline 
laocolites and lava cones of the Mittagong district lie 
on an east-west tectonic line (a monoclinal fold) * 
Which forms the southern margin of the Sydney 
jenkungtfeld* The alkaline rocks of the Taree district 
'Occur along a line of monoclinal folding and faulting 
W^eh forms the eastern margin of the Comboyne 


Tableland. The same conditions exist in south¬ 
eastern Queensland. All of these volcanic occurrences 
are older than the faulting but it would appear that 
the outbursts took place along linos of tension which 
had already developed before the Koscuisko Epoch 
of uplift actually took place. This would suggest 
that the volcanic outbursts, although older, are very 
little older than the Koscuisko uplift, which would 
make them of late Tertiary age. W. R. Browne : A 
possible correlation of certain pre-Cambrian granites 
of Australia and some deductions therefrom. Two 
periods of plutonic intrusion accompanying orogenie 
movement may be recognised in the pre-Cambrian 
of Australia. Those of the first epoch (closing 
Archeozoic) were essentially gneissic but without 
distinctive mineral characteristics : the second series 
(Middle Proterozoic) was of far greater extent and 
volume, and from their mineralogioal peculiarities 
and associated ore-deposits it is inferred that much 
of Australia was in Proterozoic time a potrographical 
and metallogenetic region. The present distribution 
of these granites is taken to imply tho former existence 
of a very wide extent of Lowor Proterozoic strata in 
Australia, now mostly removed by erosion. A. E« 
Bradfield, A. R. Penfold and J. L. Simonben : 
Tho essential oil from the wood of JSrenwphikt 
Mitchelli. The tree is commonly known as buddah’ 
and is one of the strongest scented woods of the 
western districts of New South Walos and Queens¬ 
land. The wood yields from 2*3 per cent of a viscous 
dark red oil of ploasant odour and containing three 
crystalline substances of ketonic character. Wakn- 
ford Moppett r An examination of the validity of 
conclusions drawn from experiments in which the 
allantoic membrane of the chick is exposed to 
X-radiation. Prepared eggs were exposed to mixed 
radiation generated by various potentials (90-150 kv.) 
and selective effects wore observed. Equal incident 
doses were measured with a thermal radiometer. 
New eneigy estimate for homogeneous radiation is 
given and an investigation of dehydration infection, 
etc., on controls is discussed. J. C. Earl and N. F. 
Hall : The chemical changes involved in the form¬ 
ation of aminoazo-compounds. (2). Aniline nitrite. 

Aniline nitrite is present in methanol solutions of 
equimolecula? proportions of aniline hydrochloride 
and sodium nitrite. Under the influence of acids and 
heat, chemical changes occur which are made evident 
by irregularities in the volume-temperature curves 
of the reaction mixture. Under carefully controlled 
conditions, aniline nitrite can be isolated in a 
crystalline state ; it dissolves in water, methanol or 
ether, and in aqueous solution readily undergoes 
change into diazoaminobenzene. Methanol solutions 
of the crystalline material with acids show the 
typically irregular volume-temperature curves. M. 
B. Welch : (1) Experiments on tho daily shrinkage 
and swelling of wood. A series of measurements was 
made thrice daily over an extended period to deter¬ 
mine the daily lateral shrinkage and swelling of six 
different woods exposed to varying conditions. Short 
sections I in. in length and 4 in. wide were used to 
obtain the maximum size variation. In inside and 
outside positions the maximum size variation in any 
one day in tallow wood, MI. microcorye , was only 
0*002 in. and 0*007 in. respectively and in Baltic 
Picea excels a, 0*013 in. and 0*043 in,, the other woods 
falling between these extremes. The sizes and 
moisture contents are correlated. (2) The longi¬ 
tudinal variation of timber during seasoning. Longi¬ 
tudinal measurements were made at regular intervals 
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during the air reasoning of a number of woods from 
a green to an air dry condition. The shrinkage 
ranged from 0 00 to 0*26 per cent. Actually a slight 
swelling was found to take place in some timbers ; 
other woods showed both shrinkage and swelling. 
O. IT. Vonwillek : Diffraction gratings used with 
grazing incidence. A discussion on the uhc of very 
wide slits in a diffract ion grating spectrometer when the 
angle of incidence is nearly 00° and the angle of 
diffraction small. Photographs are given of spectra 
of various orders from sodium flames, weak and 
intense, using a slit of width 1 *1 mm. and collimator 
focal length 23 cm., illustrating expressions for the 
intensity, sharpness and resolving power. The effect 
of dispensing with a collimator is shown and dis¬ 
cussed. A simple method, based on this effect, for 
making the focusing adjustment of a spectrometer, 
is described. Winifred R. Manktn : Application of 
optical spectroscopy to analysis of tumor tissue. A 
method is described of determining qualitatively the 
presence of rnetals in a specimen of dried tumor 
tissue. Besides the metals iron, magnesium, sodium, 
potassium and calcium which are commonly known 
to occur in such tissue, there is evidence of the 
presence of aluminium, chromium, copper, lithium 
and strontium, manganese and zinc. Quantitative 
aspects of the problem are being undertaken. 


Forthcoming Events 

Monday, May 8 

London School of Hygiene and Tropical Medicine, 
at 2. —C. F. White : “Port Work” (succeeding lecture 
on May 10). 

Koyal Geographical Society, at 5.— A. M. Champion : 
“Soil Erosion in Africa” ; G. W. Hobley : “Soil 
Erosion : A Problem in Human Geography”. 

University of London Animal Welfare Society, at 
5.30—(at the Institute of Education, Southampton 
Row, W.C.l).—Dr. R. T. Beatty (Admiralty Research 
Laboratory, Teddington) : “The Sense of Hearing in 
Animals”. 

National Institute of Industrial Psychology, at 6— 
(at the London School of Economics, Houghton Street, 
W.C.2),—S. E. W. Taylor : “Morale in Office Work 
and the Will to Work*. 

Tuesday, May 9 

London School of Economics, at 5.—Prof. B. Mirkine- 
Guotxdvitoh : “The New Tendencies of Modem Con¬ 
stitutions” (succeeding lectures on May 10 and 11). 

Illuminating Engineering Society, at 7—(in the Hall 
of the Institution of Mechanical Engineers, Storey’s 
Gate, S.W.l).—Annual General Meeting. Discussion 
on “Principles of Directive Street Lighting”. 

Institution of Civil Engineers, at 0.—Annual General 
Meeting. 

Royal Anthropological Institute, at 8.30.—Dr. 
L. S. B. Leakey : “New Evidence of the Antiquity of 
the Kenya Forms of Aurignacian and Mousterian 
Cultures’. 

Wednesday, May 10 

Geological Society, at 5.30,—Sir Douglas Mawson: 
"The Geology and Glaciation of some Islands of the 
Southern Ocean and the newly discovered Antarctic 
Mainland.” 

Institute of Metals, at 8—(Annual May Lecture at 
the Institution of Mechanical Engineers, Storey’s Gate, 
g.W.I).— Albert M. Portevin : “Quenching and Temper¬ 
ing Phenomena in Alloys”. 

Royal Society of Arts, at 8.—Albert Abbott: “Educa¬ 
tion for Industry on the Continent and in this Country”, 


Thursday, May 11 

Institution of Electrical Engineers, at 6.—Annual 
General Meeting. 


Friday, May 12 

Chemical Society, at 4-6 and 8-10—(at the Chemistry 
Department, University of Leeds).—Discussion on 
“Substitution in Aromatic Systems”. Papers by Prof. 
R. Robinson, Prof. C. K. Ingbld, Prof. G. M. Bennett, 
Prof. H. M. Dawson, and others. 

Royal Society of Arts, at 4.30—(Sir George Birdwood 
Memorial Lecture).—Sir Walter Morley Fletcher : 
“India and Medical Progress”. 

Royal Astronomical Society —(George Darwin Lec¬ 
ture).- -Dr. V. M. Slipher : “Spectrographic Studies of 
the Planets”. 

Royal Institution, at 9.— Prof. W. T. Gordon : “Gem 
Stones”. 


Official Publications Received 

OllKAT BRITAIN AND IRELAND 

Proceedings of the Royal Society of Edinburgh. Session 1932-1933. 
Vol. 53, Part 1, No. 7 : On the Measurement of Spatial Distance In 
a Curved Space-Time. By Dr. H. 8. Ruse. Pp. 79-88. 1*. Vol. 53, 

Part 2, No. 8 : A Case of Non-disjunction In the Fowl. By Prof. 
F. A. K. Crew. Pp. 89-100 4-5 plates. 2*. Hd. (Edinburgh: Robert 
Grant And Son ; London: Williams and Norgate, Ltd.) 

The Journal of the Royal Technical College, Glasgow. Vol. 3, 
Part 1, January. Pp. Iv 4-199. (Glasgow.) 10s. Od. 

Proceedings of the Royal Society. Series A, Vol. 140, No. A840, 
April 1. Pp. 240. (London: Harrison and Sons, Ltd.) 12*. 

The Journal of the Royal Anthropological Institute of Great Britain 
and Inland. Vol. 82, July to December 1932. Pp. 193 396 f 20 + 
platcs 15-33. (Ixmdon : Frauds Edwards, Ltd.) 15*. net. 

l>c|>artmont of Scientific and Industrial Research. Index to the 
Literature of Food Investigation. Vol. 4, No. 2, September 1932. 
Compiled by Agnes Elisabeth Glennie. Pp. Iv4 182. (London: H.M. 
Stationery Office.) 2*. tid. net. 


Other Countries 

Field Museum of Natural History. Anthropological Series, Vol. 22 : 
The Tanala, a Hill Tribe of Madagascar. By Prof. Ralph Linton. 
(Marsliall Field Expedition to Madagascar, 1926.) (Publication 317.) 
Pp. 384. (Chicago.) 2.26 dollars. 

Department of Marine, Canada. Monthly Record of Meteorological 
Observations In the Dominion of Canada, and In Bermuda and New¬ 
foundland. October 1930. Pp. 63. November 1930. Pp. 63. 
December 1930. Pp. 63. (Ottawa : F. A. Acland.) 1 dollar per annum. 

Collection dcs travaux chi mimics de Tch^coslovaqule. RAdlgfc K 
publlAc par E. VotoSok et J. Hnyrovslt^. Ann6e 6, No. 3, Mars. 
Pp. 93-138. (Prague : Regia Hocletas Scientlarum Bohemlca.) 

The House of the People : an Account of Mexico** New Schools of 
Action. By Katherine M. Cook. Pp. vt 4-73 + 3 plates. (Washing¬ 
ton, D.C.: Government Printing Office.) 10 cents. 

Journal and Proceedings of the Asiatic Society of Bengal. New 
Scries, Vol. 27, 1931, No. 1. Pp. 181 + 10 plates. (Calcutta.) 8.4 
rupees. 

Transactions of the Mining and Geological Institute of India. 
Vol. 27, Part 4, March. Pp. 261-322+x+plates 6-8. 4 rupees, 

List of Members, 1932-33. Pp. 27. (Calcutta.) 

The Quarterly Journal of the Geological, Mining and Metallurgical 
Society of India, Edited by K. K. Sen Gupta. Vol. 4, No. 3, 
December 1932, Pp. 69-118 +plates 3-8. (Calcutta: Presidency 
College.) 6 rupees. 

Journal of the Indian Institute of Science. Vol. 16A, Part 9: 1. 
Studies In Enzyme Action, Part 6 : Ageing of Amylases In Aqueous 
Solution, by K. Venkata Girl and V. Subrahmanyan; 11. Studies In 
Enzyme Action, Part A : Heat Inactivation of PancrfcaUc Amylase, 
by K. Venkata Girl; 111. Studies In the Proteins of Indian Foodstuffs, 
Part 4 : The Proteins of Fenugreek (Triffonella Ftmum Gramm), by . 
Y, V. Sreenlvasa Rau and M. Sreenlvaaaya. Pp. 107-124. 1.8 rupees. 
Vol. 15A, Part 10 : Studies in Bridge Formation, Part 1 : Attempts 
to Synthesise BtcycUc Terpens Derivatives by a New Method, by 
P. F. Patel and F. C. Guha: Part 2: Formation and Stability of a 
Bridged Cyclohexanone. 1-ffimethylo thane- ll, in , ' 4 * 4 -eitt/obatane-2- 
one, by P. 8. Mayuranathan and P. C. Guha. Pp. 126-137. 1 rupee, 
(Bangalore.) 

Ministry of Finance, Egypt: Burvey of Egypt, Paper No. 42; 
An Ancient Subterranean Aqueduct West of Matruh. By G. F. 
Walpole. Pp. 40 + 10 plates. (Glsa : Survey of Egypt.) 

Association for the Preservation of Game In the U.P. Annual 
Report 1931-1932. Pp. 36. (ShahganJ, Aura.) 

The Rhodesian Museum, Bulawayo. Thirty-first Annual Report, 
1982. Pp. 14, (Bulawayo.) 

Conseil Permanent International pour V Exploration de la Mer. 
Rapports et prows-verbaux de* reunions, Vol. 83 : Weitere llnter- 
suchungen sum verglelch der Fangfthlgkeit verechJedener ModtriJe 
von vertlkal Flschenden Plankton-Netsen. By Cl. Ktlnne. Pp. 36. 
2.00 kr. Vol. 84 : Rapport Atlantlque 1931 (Travaux du ComlW de 
Plateau Continental Atlantlque) (Atlantic nlopc Committee). Pp. 103, 
4.00 kr. Bulletin bydrueraphimw. Appcndioe du Volume pour 
faunae 1931: Expedition Internationale du Gattagat du 10 au 17 aofit 
1931. Pp. 63. 3.60 kr. (Copenhague: Andr. Fred. Hast et 11$,) 4 
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State-Aided Research in Great Britain* 

T HE report of the Department of Scientific 
and Industrial Research for the period . 
1031-32 contains more encouraging reading than 
might at one time have been expected in view 
of the drive for national economy exemplified in 
the report of the May Committee and elsewhere. 
The absence of spectacular results in the year 
under review assists in the task of appraising the 
work of the Department in relation to national 
needs and more particularly in regard to new 
industrial development. There can be little room 
for doubt that the Department has discharged its 
difficult task with conspicuous success and that 
in applying available funds to work of the most 
immediate practical value to industry, there has 
been no saorifioe in the interests of Supposed 
economy of the essential efficiency of industrial 
research organisations, built up over a long period 
of steady and patient endeavour with the assistance 
of public funds. True to its firm conviction that 
unless industry persistently applies scientific 
method and scientific knowledge to its problems 
it cannot escaj)e from the difficulties with which 
it is surrounded, the Advisory Council has at least 
succeeded in preserving so far as possible the 
organisation for the pursuit of more fundamental 
inquiries upon which the future of all industrial 
research work must depend. 

Leaving on one side for the moment this question 
of fundamental research, the Department’s own 
report indicates how well deserved has been the 
praise which has recently been lavished upon it 
by spokesmen of finance as well as the authoritative 
tributes to its organisation paid last year by the 
Committee of New Industrial Development of the 
Economic Advisory Council and by Sir Harold 
Hartley in his address to the Institute of Trans¬ 
port. These tributes are, however, to be welcomed 
not merely as indication of appreciation of work 
already done, but more especially as betokening 
that spirit of general co-operation upon which the 
work of the Department is essentially founded. 

Upon this question of co-operation the Report 
of the Advisory Council lays considerable stress. 

In relation to fuel research, for example, after 
explaining the importance of provision for an 
adequate programme of laboratory work and 
•pointing out that extensive laboratory work is 
the best way of developing that real understanding 

* Department of Scientific and Industrial Research. Report lor 
the Yaw 1031-32. (Cmd. 4264.) Pp. iv+108. (London: AM. 

> Stationery Office, 1033.) 34. net. 
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of root problems which may lead not merely to 
minor improvements in existing processes but also 
to suggestions for radical changes in production 
or in methods of utilising a raw material, the 
Report continues : “We were also impressed with 
the extent to which the research stations of the 
Department are bound to depend for their success 
upon the oo-operation of industrial organisations* 
The most effective criterion of the value of 
industrial research is the extent to which its 
results are put into practice, but the application 
of the results is difficult to secure unless industry 
is prepared to take a real interest in the research 
work in progress/' 

No feature of the Report is more encouraging 
than the evidence that is afforded of suoh oo- 
operation on the part of industry, of a growing 
realisation that the organisations of the Depart¬ 
ment are public ooncems intended to promote the 
national welfare and the development of the 
industries with which they are associated. Certain 
of the research associations have, for example, 
succeeded in widening the basis of their member¬ 
ship by the inclusion of industrial groups which 
are interested either as manufacturers or users in 
materials discovered or improved by scientific 
researoh. Refractories research is an example in 
point of researoh which should not be left entirely 
to the makers of Tefractories to finance ; and there 
are indeed already signs that the gas, electrical, 
iron and steel, coke-oven and pottery industries 
are more disposed to recognise such responsibility 
and co-operate in support of this work. 

The British Non-Ferrous Metals Research 
Association has been conspicuously successful in 
this way, and the commercial possibilities of the 
new ternary lead alloys discovered by the Associa¬ 
tion have directly resulted in the enrolment of a 
large number of members from the lead manu¬ 
facturing industry. Both the address of Sir Harold 
Hartley and the report of the Committee on New 
Industrial Development referred to above afford 
evidence of the approach of the railway companies 
towards researoh in these fields, while on the other 
hand the Cotton Research Association provides an 
example of oonspicuous success attending an 
active liaison policy. Demonstration of the prac¬ 
tical value of its results by sending members of 
its liaison staff out to mills and works in a series 
of more than two thousand visits in 1030-31 has 
given definite evidence of steadily increasing 
interest and appreciation of the value of scientific 
* researoh through the industry as a whole. 


This attempt to broaden the basis of a researoh 
association is, however, only a particular aspect 
of industrial research to which the Report directs 
special attention. While the need for research on 
the production of commodities is as strong as 
ever, even stronger is the need for research into 
their utilisation. In almost every industry to-day 
strenuous effort is directed to the application of 
old materials to new uses and to the discovery of 
uses for new materials, and such effort figures 
prominently in the programme of most of the 
research associations. Whether it is a case of find¬ 
ing new markets for existing products, of creating 
a wide demand for a commodity and thus reaping 
the advantages of modem methods of production, 
or of discovering the most suitable material for 
a particular purpose, it is equally important that 
the chemical and physical properties of the 
materials oonoemed should be fully understood. 

The stress thus laid on the need of finding new 
uses and new markets for the produots of industry 
not only enoouragea, as already indicated, the 
growth of a spirit of oo-operation throughout 
industry, and particularly between user and con¬ 
sumer, making for better service as well as for 
more efficient production, but also contributes to 
that continued industrial development upon which 
the suooess of British industry depends. Without 
such continuous development under the guidance 
of applied science there can be little hope of survival, 
much less of recovery for our industrial enterprises 
in this era of international trade. Of the assistance 
given by the Department to such new industrial 
development the Report provides several instances, 
and it does not appear that the Department has 
failed, either in its functions of co-ordinating and 
acting as a clearing house of information from 
researoh associations and other organisations, or 
in the encouragement of the large-scale tests which 
form the final stage in development research. 

Such limitations as have been, imposed on the 
work of the Department in this respect are in the 
main financial. There has, for example, been a 
serious reduction in the income which the National 
Physical Laboratory derives from payments for 
tests and investigations and from contributions by 
industry to researches for its particular benefit. 
This is an unavoidable consequenoe of industrial 
depression. 

These difficulties, however, are by no means the 
most disquieting feature of the report. In spite; 
of signal services rendered to their -respect 
industries, certain of the research associations have 
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found themselves in acute finanoial difficulties and 
. the termination of the activities of the Cutlery 
Research Association has been followed by the 
suspension of the activities of the Research 
Association of the British Rubber Manufacturers. 
The Department's report comments on the lament¬ 
able lacjt of interest displayed by the cutlery 
industry in its Research Association as evidenced, 
for example, by a decline in membership from 
fifty to ten firms in a couple of years. Similarly, 
in spite of the highly important and industrially 
valuable results it has obtained, the British Cast 
Iron Research Association has had great diffi¬ 
culty in maintaining its industrial income, 
arid in keeping its work going on an adequate 
scale ; to make the Association self-supporting a 
substantial grant has been made by the Depart¬ 
ment for the period July 1, 1931-June, 1933. 

The position of the Research Association of the 
British Rubber Manufacturers is related to another 
aspect of this question upon which the Report 
also touches. The Association ceased to operate 
on March 1 for lack of funds. A measure authorising 
a levy for its support and maintenance on firms in 
the* rubber industry had been introduced into the 
House of Commons, but as a private member's 
bill, and it failed to conje before the House in 
- time. The Government has, however, now 
introduced a Rubber Industry Bill in the 
House of Lords (see Nature, May 6, p. 650), 
so that we may hope shortly to see the Association 
at work again. There would be something farcical 
in a situation in which, after the State had con- 
tributed some £35,000 to the financing of research 
in an industry, an effort of the industry to place 
its research activities on an adequate self-supporting 
basis should have been limited to the introduction 
of a private member's Bill at the mercy of the 
slightest opposition from an active individualist 
minority. 

When commenting, however, on the effect of 
teoent political, financial and, eoonomio develop¬ 
ments, the Advisory Council expresses the earnest 
hope that “the protection which has now been 
Afforded to certain industries in the home market 
will be regarded as an opportunity for effecting 
the changes in organisation, the installation of 
modem plant, the development of research work 
And the employment of eduoated staffs which the 
( ^ of the last few years has shown to be 

moemary in some industries if they are to oom- 
/pete on level terms with industries in other parts 
'world.” ' 
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This is a point of view which might well have 
been much more forcibly expressed. A good deal 
of stress has been laid, in arguing the case for 
tariff protection of particular industries, on the 
opportunity which such protection affords for 
research and development and reorganisation on 
scientific lines. It has indeed been asserted that 
such temporary protection should be conditional 
on the industry undertaking to prosecute research 
and development on a scale adequate to accumu¬ 
late a sufficient reserve of fundamental knowledge 
to assist both in tiding over bad times and in 
meeting independently competition from abroad. 
Unfortunately, already some industries show signs 
of a false sense of ease and security leading to 
relaxation of much needed effort of this kind, and 
the oomment of the Advisory Council is welcome. 

It should scarcely be necessary to add that, 
under tariff conditions more than ever, the 
technical efficiency of an industry ceases to be a 
purely domestic matter for the industry itself. 
When the community has voluntarily surrendered 
its right to purchase without interference, the 
protected industry must in return take a much 
less individualistic view of its obligations to the 
community. Under such conditions the community 
should not be expected to be satisfied with less 
than the highest possible standard of scientific and 
technical efficiency within the industry. The 
Government, once it adopted a tariff policy, 
should have allocated a portion of the revenue 
thus obtained for the more intensive and extensive 
prosecution of research in every branch of industry; 
its omission to do so is a sign that it does not 
realise the vital importance of industrial research 
as a factor in national recovery. Without detract¬ 
ing in the least from the ability with which the 
Department of Industrial agd Scientific Research 
has carried out its varied tasks or the magnitude 
of the results already aohieved, it is still possible 
to feel that its representations to the Government 
in oertain fields have not been so effective as oould 
have been desired. It is to be hoped that the 
success and expansion of the various stations now 
maintained directly under the control of the 
Department will not be allowed to weaken its 
interest and support of a scheme of research 
associations which, as the Committee on New 
Industrial Development has pointed out, has no 
counterpart in any other country and represents 
an attempt to build up an organisation of industrial 
reeearoh adapted to British needs and British 
psychology. 
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An Indian Sage 

Life and Experiences of a Bengali Chemist. By 
Prafulla Chandra R&y. Pp. viii-f 557 +0 plates. 
(Calcutta : Chuckorvertty, Chatterjee and Co., 
Ltd.; London : Kegan Paul and Co., Ltd., 
1932.) Is . 6d. 

MORE remarkable oareer than that of P. C. 
R&y oould not well be chronicled. The 
atory told is not only fascinating : it has an 
altogether special value, as a presentation of a 
complex mentality, unique in character, range of 
ability and experience. The caption, 

“nothing extenuate 
Nor set down ought in malice,” 

Othello. 

set against the preface, is an indication of the 
spirit in which the book is written. In part, the 
study of a life overfull of action, of unusually 
varied occupations and interests ; in no small 
degree, it is also a dispassionate statement and 
discussion of pressing, Indian, social problems ; as 
a whole, therefore, it has exceptional value, 
scientific and social. 

(Sir) Prafulla Chandra R&y was born on August 
2, 1861, His father (bom 1826), a landed pro¬ 
prietor, he tells us, began his career “like a country 
gentleman in the days of Fielding and had many 
traits in common with Squire All worthy”. That 
a Hindu should draw such comparison is remark¬ 
able, if only as proof of familiarity with a class of 
English literature not within even our ordinary 
range : the book teems with similar, often remote, 
literary references, showing how fully the author 
is possessed by the English spirit. This is accounted 
for by the fact that h|s father, who was a man of 
considerable culture, not only proficient in Persian 
—then the Court language in India—with a 
smattering of Arabic, also possessed a fair know¬ 
ledge of classical English literature, acquired at 
Krishnagar College, under the principal, Capt. 
Richardson, a pioneer educationist in Bengal and 
author of “Lives of the British Poets”—a book 
R&y speaks of as “a priceless heirloom which he 
has read over and over again”. A notf surprising 
item of information he learnt from his father, when 
almost a child, he tells us, should be here men¬ 
tioned, “that beef-eating was quite in vogue in 
ancient India and that the very word for 'guest 1 
in Sanskrit is ‘Goghna* (one in whose honour the 
fat oow is killed)”. 


Up to nine years of age, R&y was educated at 
his father’s village school; in 1870, the family 
removed to Calcutta. We learn incidentally that, 
at that time, water-works had just been com¬ 
pleted, so that the town enjoyed the blessing of a 
liberal supply of properly filtered, drinking water, 
whioh, however, the orthodox Hindu long refused 
to make use of “as being impure”. 

In 1874, R&y suddenly fell a victim to severe 
dysentery. Previously of robust constitution and 
healthy, the disease left him a permanent vale¬ 
tudinarian, a victim of sleeplessness and obliged 
always to subject himself to a strict dietary 
regimen and discipline. This makes the great 
activity he has displayed, throughout his life, all 
the more remarkable. During the two years he 
was away from school, he indulged in an orgy of 
reading. It is more than interesting to note how 
the Indian duok took to the water of an English 
classic literature. With such example before us— 
and India furnishes not a few—we might well try 
the experiment if it be possible to train English 
youth by close study of our English literature, 
leaving all classical study to a post-graduate 
period— pace the former headmaster of Westminster 
School : ‘Oh, English—it’s their own language !’ 
Struck by the similarity between Sanskrit and 
Latin, he made a study of the latter, without 
the help of a teacher, gaining a passable knowledge 
of this language and of French. Sanskrit he learnt 
as a matter of course. Later, in carrying on his 
final studies in arts, he also attended lectures 
on chemistry and on physics at the Presidency 
College. He came under my student friend the late 
Sir Alexander Pedlor and was greatly attracted 
by his manipulative skill: almost unconsciously 
he began to acquire a predilection for chemistry. 
Besides sitting for the B.A., he prepared privately 
for the Gilchrist scholarship examination and was 
ultimately one of the two Indian winners. 

R&y left for England in August 1882 and 
entered the University of Edinburgh in the follow¬ 
ing October. His subjects of study were chemistry, 
physios, botany and zoology. In chemistry, he 
came under Crum Brown, of 'whom he speaks as 
“now growing indolent and fat” but he adds, 
“He revelled in speculation and every student of 
organio chemistry must be grateful to him for the; 
graphio formulae which he introduced, whioh con¬ 
siderably helped the progress of our science/*' 
However, he learnt to esteem him and the atmo*v 
sphere was such that he became passionately fond 
of chemistry. He had Hugh Marshall, Alexander;; 
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Smith and dames Walker as fellow students; J. 
Gibson and L. Bobbin were the assistants* 

RAy’s studies for the B.Sc. were interrupted, for 
a time, when an announcement was made that a 
prize would be given for the best essay on “India 
before and after the Mutiny”. He read hard and 
very widely for this and discovered that he had 
the faculty of writing with some facility. Although 
not successful, his essay and another’s were 
bracketted Proxime accesserurU ; in it, 'he indulged 
' in many bitter diatribes against British rule—the 
child was already father to the man. The inter¬ 
ruption was only temporary; the essay written, 
he gave himself up heart and soul to chemistry and 
gained his doctorate in the inorganio branch. As 
Hope prize fellow, he took part in the laboratory 
teaching and claims to have given Hugh Marshall 
a cobalt salt, which he had prepared, for analysis, 
which led Marshall to his well-known important 
discovery of persulphates. He tells of having 
asked the advice of Prof. Dittmar, a former 
assistant of Crum Brown,' whether he should 
follow the example set by James Walker in taking 
up physical chemistry. The reply was—“Be a 
chemical chemist first !” Many more than know 
it have cause to rue the faot that such advice has 
not been theirs and followed. The argument applies 
equally to the more modem craze biochemistry. 

R&y has muoh to say of the Scottish 
student’s life. Living was cheap. A substantial 
penny breakfast was by no means uncommon ; oat¬ 
meal porridge and milk. He recalls Carlyle’s 
account, showing how boys in his day were sent 
to the University at fourteen and left to fend for 
themselves—living on the simplest fare from their 
farm homes and protected by poverty from 
vicious amusements. Some of us think that it 
may be well to restore such conditions—if educa¬ 
tion is to be of value as a preparation for life—if 
we are to recover our social balanoe. 

At the end of six years, R&y returned to 
Calcutta, in the summer of 1888. After a year, he 
secured a professorial post at the Presidency 
College, Calcutta, becoming a junior colleague to 
Prof, Pedler, whom he ultimately succeeded. It 
is a noteworthy fact, showing the innate practical 
'’,:*bent of his nature—on which he dilates—that, as 
/ soon as he had spare time, he began to work on 
butter and mustard oil, the two sources of fat in 
the dietary of the masses in Bengal; this occupied 
him during nearly three years. 

I He also engaged in social service, troubled by 
ftof Bengali literature, on the scientifio 


side, he wrote a primer on zoology, recognising 
that nature study offers more attractions to the 
juvenile mind than chemistry. His practical 
instinots then led him to add to his professorial 
activities that of a ohemioal manufacturer and 
ultimately to establish the Bengal Chemical and 
Pharmaceutical Works, Ltd. The firm at present, 
employs 2,000 hands. It was a substantial organi¬ 
sation when I visited him in 1914. 

A new laboratory for the Presidency College 
was begun in 1892 and first occupied in July 1894. 
In 1896, R&y became famous through his discovery 
of mercurous nitrite, a compound of unexpected 
stability. The study of the nitrites became his 
life work in the laboratory and was pursued by 
him so persistently that the myopic in our Chemical 
Society almost came to regard him as a public 
nuisance. He quotes, in this connexion, remarks 
I made when visiting the Presidency College in 
the autumn of 1914—"The way in which you 
have gradually made yourself ‘master of nitrites’ 
is very interesting and the faot that you have 
established, that, as a class, they are far from 
being the unstable bodies chemists had supposed, 
is an important addition to our knowledge.” As 
an example of thoroughness his work on the 
subject stands apart. 

He took care from the beginning, however, 
unlike most European workers, to divide his 
time equally between the study and the laboratory. 
After years of severe literary labour, he produced 
his well-known “History of Hindu Chemistry”— 
a work which has won universal praise, especially 
from Berthelot. As he rightly remarks : "English 
chemists as a class are rather indifferent to the 
history of chemistry and since the days of Thomson 
scarcely a single authoritative work on the subject 
has been written in English by any one of them. 
They have, in faot, oontented themselves with 
simply translating Ladenburg’s or Meyer's treatise 
dealing with the subject.” The University of 
Durham stands out in having given R&y an 
honorary D.So., in 1912 ; in conferring the degree, 
the Vice-ChanoeUor spoke of his fame chiefly 
resting upon his monumental history of Hindu 
chemistry. 

In 191$, he retired from the Presidency College 
to join the newly founded University College of 
Science. He had done a great work there. 

From 1921 onwards, he has been muoh drawn 
into educational and political movements, in 
Which he has been a leader. He has also played a 
leading part in organising relief works against 



famine and floods. Half the book is devoted to 
discussion of these activities. The account is 
worthy of the olosest study by those who 
are interested not only in the future of India 
but also in the larger problem of education, in 
general, in relation to the practical needs of 
the taught. 

Our recognition of R&y’s services, as chemist, 
as teacher, as historian and as founder of a great | 
national school of scientific inquiry, is long overdue 
—it is nothing short of a reproach to our Royal 
Society that it should hitherto have been bo narrow 
in its outlook as not to include his name in the 
roll of fellowship. 

Often severely critical, Sir P. C. R&y is un¬ 
doubtedly anti-English in his present sympathies 
—but he is mainly so on account of his greater 
sympathy with his fellow Indians—and his 
criticisms are constructive. He has much to say 
of faults in the drainage system and is a strong 
advocate, with Gandhi, of the return of the spinning 
wheel, in place of the textile factory, in order to 
provide work for idle hands to do during the long 
period of unemployment between crops—a problem 
which we should consider. He deprecates the 
insane craze for university education—a disease to | 
which we also are subject—finding great fault 
with the system. His views are summarised in the 
statement—Western civilisation is our ruin ; we 
ate on the way dimly to foresee that it may be 
ours. Nothing can compensate for lack of proper 
occupation and substitution of the machine for the 
man. 

From beginning to end, the message of the 
book is one of the highest endeavour, pulsating 
with vitality and intellectual force. Few pages 
are without proof that the author is steeped in 
our best traditions, no mere nationalist. Full of 
hope for the future, he ends by saying: 

“There is no reason why the Bengali, or for the 
matter of that, the Indian, should lag behind and 
not ftdfil his destiny. I almost hear the echoes of 
the organ voice of the author of Areopagitica , 
‘Methinks I see in my mind a noble and puissant 
nation , rousing herself like a strong man after sleep 
and shaking her invincible locks.* ” 

A man who begins with Othello ant) can thus 
end with Milton must be one with ourselves : 
ultimately, such a spirit cannot be at variance 
with ours and our joint task should be to strive 
to work together in fullest harmony of purpose— 
os complementary parts of one nation. 

Hbkbv E. Abmstkong. 


A Symposium on Science 
Science in the Changing World. By Thomas 
Holland, H. Levy, Julian Huxley, John R. 
Baker, Bertrand Russell, Aldous Huxley, Hugh 
I’A. Fausset, Hilaire Belloc, J. B. S. Haldane, 
Oliver Lodge. Edited by Mary Adams. Pp. 286. 
(London : George Allen and Unwin, Ltd., 1933.) 
65 . net. 

T cannot be said—if we listen-in to the pro¬ 
grammes broadcast by the British Broad¬ 
casting Corporation—that the British public is 
ill-provided with views as to the leading questions 
which exercise the public mind. The volume 
referred to above, a collection of talks, is an 
admirable example of a great subject, fairly 
treated by competent speakers on all its mam 
sides. They have all the character of clear and 
interesting exposition ; they are well arranged and 
answer one another so far as is possible in this form 
of discussion ; they aro summed up and reconciled 
by the greatest master in this art, Sir Oliver 
Lodge. The gist of the volume is, of course, the 
enormous importance of science in the contem¬ 
porary world and its possibilities for the future 
good of society, if we know how to make use of 
it rightly. Only two, what may bo called negative, 
voices are admitted, Mr. Hugh Faussf?t’s and Mr. 
Hilaire Belloc's. They say some wise words which 
are in substance complementary to the main 
theme, and are duly appreciated as such in Sir 
Oliver's concluding chapter. 

Those who look for information and definite 
fresh views will find most of them in the two 
sections contributed by Prof. H. Levy and Dr, 
J. R. Baker. They were allowed the larger space 
and made excellent use of it. Prof. Levy, giving 
again the point of view developed in his “Universe 
of Science", with some lively detailed illustrations 
drawn from an aeronautics research laboratory, 
describes the general scope of science and the 
procedure of the scientific investigator. He has 
six chapters. Dr. Baker, in four, gives a masterly 
and delightful account of man's biological position, 
comparing him with the other primates, and 
summing up the main stages, which in the present 
century have re-created for us on an unassailable* 
scientific basis the early human type which stood 
just above the apes. This particular section will 
probably be found the most useful in the book for 
those who desire a clear statement of a profoundly 
interesting advance in scientific thought, unen* 
cumbered by the multitude of facta, names 
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and classifications which generally accompany it. 

There is one seotion of the book which 1 b cal¬ 
culated to set people thinking on lines which reach 
rather further than the rest, indeed raise the 
deepest questions which may be suggested by the 
title. This is Prof. Julian Huxley’s paper on 
“Man and Reality”. He takes up the now well- 
known point connected with the name of Sir 
James Jeans—rather an obiter dictum when it 
was first uttered—that mathematical analysis 
seems to lead us to the idea of a mind of mathe¬ 
matical quality as the creating force in the uni¬ 
verse. Prof. Julian Huxley, speaking as a biologist, 
replies that to him mind is an integral part of the 
universe, that something of the nature of mind 
must inhere in the essence of things. In this case 
the general conclusion would be that “the pressure 
of oircumstancce”, what other thinkers have oalled 
the action of the “life-force”, has driven mind to 
become more and more important and elaborate, 
until finally in man it has become self-consoious 
and the most important single characteristic of 
the most important embodiment of the life-force. 
This is Prof. Huxley’s thesis, slightly paraphrased. 
We stress it here in contrast with the creative 
mathematical idea as the most profound and 
general topic which arises from the subjects treated 
in this symposium. 

Those concerned with philosophical thought and 
teaching at the universities may well reflect on 
the need of coming more closely to grips with 
questions which go to the root of our view of the 
universe and man’s position and prospect in it. 
The eager response whioh greets the occasional 
utterances of thinkers like Jeans and Eddington 
when they let themselves go, indicates clearly the 
public demand for guidance. It cannot be said 
that so far English philosophers as a whole have 
realised the need, or striven seriously to qualify 
themselves to meet it, F. S. Makvin. 

Reflexology 

General Principles of Human Reflexology: an 
Introduction to the Objective Study of Personality, 
By Prof. Vladimir Miohailovitch Bechterey. 
Translated by Emma and William Murphy 
from the Russian of the 4th (1928) edition. 
Pp. 407. (London: Jarrolds Publishers (Lon¬ 
don), Ltd., 1933.) 21*. net. 

RITISH and American workers in psychology 
owe a debt of gratitude to the translators 
publishers of this book for making accessible 
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to them the life-work of the late Prof. Bechterev. 
Although somewhat overshadowed by the greater 
international reputation of Prof. JPavlov, Bech¬ 
terev is an important and influential figure. He 
taught the essentials of behaviourist doctrine 
before the American school of behaviourists was 
bom, and yet avoided some of the more inde¬ 
fensible exaggerations of J. B. Watson and his 
followers. 

The essence of Bechterev’s method is the 
abandonment of all reference to conscious pro¬ 
cesses, and the investigation only of reflexes and 
behaviour. Such non-subjective study has, in 
fact, added much to our knowledge of human 
psychology, not only as used by Bechterev and 
the behaviourists but also in the hands of other 
psychologists, sinco none but eccentrios resemble 
the ‘subjectivist’ of Bechterev’s criticism ill inter¬ 
esting themselves only in states of consciousness. 

Every method of attack is justifiable in psy¬ 
chology if it leads to fruitful results in increased 
knowledge of human behaviour and thought. 
Every method becomes dangerous when its 
advocates begin to claim that it is the sole scien¬ 
tific method in psychology. Bechterev was con¬ 
vinced not merely that he was founding a new 
science but also that this was the only soience of 
human personality and behaviour. The value and 
interest of many of the experiments of Bechterev 
and his followers must not blind us to the extrava¬ 
gance of this claim. Bechterev’s work is indeed 
not free from the defeats of prescientific psychology 
—such as anecdotalism and speculation. The 
fourth chapter, on energy, is a bad example of 
unscientific vagueness. Ho is content to define 
energy as “movement”, ho says that the “thing* 
in-itself” is merely “potential energy”, and speaks 
of the energy of a nervous current os being “trans¬ 
formed into the molecular energy of the muscles”. 

The making scientific of our knowledge of human 
behaviour and thought is not to be accomplished 
by narrowing the field of study to reflexes and 
other externally observable data, and leaving tjie 
field of conscious data to uncontrolled speculation, 
but by the application to the widest possible 
range of psychological data of the proved methods 
of scienoe—exact observation and experiment, 
measurement wherever this is possible and the 
sceptical testing of numerical results by statis¬ 
tical methods. To this desirable end, Bechterev's 
reflexology seems to have made a lesser contri¬ 
bution than might have been hoped. 



R.H.T. 
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Short Reviews 


Annual Repofts on the Progress of Chemistry for 

1932. Vol. 29. Pp. 344. (London: Chemical 

Society, 1933.) 10s. Od. net. 

The appearance at the end of each February of 
the “Annual Reports on the Progress of 
Chemistry”, issued by the Chemical Society, is 
naturally an event of some importance in the 
chemical world. The value of this publication is 
not, however, restricted to chemists, but is 
apparent to those who are interested in almost 
any of the natural sciences. This year the report 
on general and physical chemistry is the joint 
work of Mr. E. J. Bowen, Mr. C. N. Hinshelwood, 
Dr. N. V. Sidgwick, Dr. H. W. Thompson, and 
Mr. J. H. Wolfenden, each of whom has written 
one or more of the nine sections : general; the 
‘true* degree of dissociation of strong electrolytes ; 
the thermochemistry of electrolytes ; quantum 
mechanics and electrochemistry ; chemical kine¬ 
tics ; photochemistry ; flames and the mechanism 
of chemical change; the structure of simple 
molecules from spectroscopic, X-ray, and electron 
diffraction data; and general stereochemistry. 
Prof. H. Bassett again reports on inorganic 
chemistry, Dr. J. J. Fox and Mr. B. A. Ellis on 
analytical chemistry, Mr. A. G. Pollard and Mr. 
J. Pryde on biochemistry. The reports on organic 
chemistry are on this occasion contributed by 
Dr. E. H. Farmer (aliphatic), Dr. G. A. R. Kon 
(homocyclic) and Dr. H. King (heterocyclic). The 
report on geochemistry by Mr. A. F. Hallimond 
covers 1931 and 1932, whilst that on radio¬ 
activity and sub-atomic phenomena, by Dr. A. S. 
Russell, is also a two-year report. 

So much of fundamental importance and of 
general scientific interest is discussed that a short 
review can give bul little idea of the subjects 
examined. As he turns over the pages and sees 
references to the hydrogen isotope of mass 2, to 
an announcement that krypton combines with 
chlorine and bromine, to the reaction Li 7 +H l 
=*2He 4 , to the discovery of the neutron, to 
evidence for the existence of elements 85 and 87, 
and to equally solid, although less spectacular, 
advances in organic and biological chemistry, it 
becomes evident to the ‘ordinary man of science * 
who desires to keep abreast of progress in the 
chemical branch that this is just such a series of 
appreciations as he needs, A. A. E. 

Phy&ikalisch-chemisches Taschenbuch. Heraus- 

gegeben von C. Drucker tind E. Proskauer. 

Band 1. Pp. viii+546. 29 gold marks. Band 2. 

Pp. viii+481. 17 gold marks. (Leipzig: 

Akademische Verlagsgesellschaft m.b.H., 1932- 

1933. ) 

The two volumes of the “Physico-Chemical 
Pocket-Book* * are actually small enough to be 
carried (one at a time) in the pooket; but they 
include more than 1,000 pages of well-illustrated 


text and will oost the English buyer more than £3. 
The text is divided into nine sections os follows : 
structure of matter, optics, electricity, magnetism, 
micromechanics (molecular physics), macro- 
mechanics, chemical statics and dynamics, heat, 
systematics of inorganic and organio chemistry. 
The various sections have been divided amongst 
a team of some forty-eight writers, several of 
whom are well-known authorities on the subjects 
which they handle. 

It is difficult to assess the value of such a 
publication, apart from experience of UBing it over 
a considerable period of time. In particular, it 
does not contain the tables of data that one 
expects to find in a chemists* pocket-book (for 
example, no values of Sugden’s atomic and mole¬ 
cular parachors are included in the text) ; it 
consists rather of a series of brief reviews of our 
present knowledge of various branches of physical 
chemistry, and of the methods of measurement 
which are now in use, with the relevant equations 
for applying them. A teacher who knows the book 
well might therefore find it useful to refer his 
students to particular sections ; and a student 
who has not time to master one of the longer 
treatises on physical chemistry might find it useful 
to survey the field with the help of this ‘small- 
scale map* ; but in general the book may very 
well bo added to one’s collection, in order to 
oompete with neighbouring volumes of abstracts, 
annual reports, monographs, textbooks and 
treatises as a means of information and as a 
pointer to the original sources. 

The Proper Study of Mankind . By B. A. Howard. 

Pp. 254. (London ; Ginn and Co., Ltd., 1933.) 

3 s. 6 d. net. 

The headmaster of the Addey and Stanhope 
School has written an excellent short book on 
a fascinating topic. Perhaps too it is the most 
important which faces those who have to train 
young people for their work in life. How are we to 
accommodate our teaching of history, mor als and 
religion to the new views of man’s early history 
and evolution ? 

One must believe that the change will bo in the 
long run strengthening and stimulating, as Mr. 
Howard makes sufficiently clear in his book ; but 
the transition, the way of pouring in the new 
wine, calls for very careful thought, and it has not 
yet come into the range of current and popular 
discussion. Hence the very interesting, open- 
minded and high-thinking treatment of the sub¬ 
ject in Mr. Howard’s volume is specially welcome. 
Darwinism is assumed as the starting point and 
its implications fully explored. The stress is 
rightly laid on the necessity of treating the life- 
process as one continuous thing of whioh man is ?■ 
the highest known manifestation, and the fact 
that man’s mind is the supreme faotor in the 
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analysis of the evolution occupies the largest part 
of the author’s small space. How our thinking 
may be made more effective and reliable is the 
subject of the concluding sections, and a syllabus, 
sketching the whole and suggesting points for 
discussion with a class, is appended. 

It is an extremely careful and useful piece of 
work. If one general critical impression may be 
added, it is that the tone leans rather more than 
is necessary towards a gloomy view of the present 
world-situation and its dangers. F. S'. M. 

The Flint Miners of Blackpatch. By J. H. Pull. 
Pp. 152 + 8 plates. (London : Williams and 
Norgate, Ltd., 1932.) 10s. Orf. net. 

Blackpatch, a prehistoric mining site on the 
Sussex Downs, was discovered by Mr. Pull ten 
years ago, and Binco then, with the assistance of 
Mr. C. E. Sainsbury, he has devoted himself to its 
excavation. It lies in the middle of a stretch of 
downland, extending from tho Adur to the Arun, 
which teems with evidence of prehistoric man, in¬ 
cluding Cissbury and Chanctonbury Rings. Seven 
mine shafts, twelve burial mounds, four chipping- 
floors and several pit-dwellings have been ex¬ 
cavated ; but much more remains to be done 
before the history of the site can be completely 
eluoidated. It is evident that the site was mined 
under the influence of the rdhnd barrow people, 
though it is a matter of doubt whether some of the 
shafts may not have been mined in pro-round 
barrow times. The exact date of the mines has not 
yet been determined, though it is probable that 
they were being worked as late as the end of the 
round barrow period. The skeletal remains of 
two individuals, one male, one female, were dis¬ 
covered. These have been examined by Sir Arthur 
Keith and exhibit evidenoe of a first cross between 
round and long barrow peoples. 

Mr. Pull’s excavations have evidently been con¬ 
ducted with great skill and his results are described 
with full and constant reference to their bearing 
on broader issues. He has made a valuable con¬ 
tribution to the history of the flint-mining industry 
in Britain. 

Middlesex in British , Roman and Saxon Times . By 
Sir Montagu Sharpe. Second edition, revised. 
Pp. xix + 240 + 5 plates. (London ; Methuen 
and Co., Ltd., 1932.) 15s. net. 

$ib Montagu Sharps has made considerable addi- 
r fcions to this new edition of his account of the 
archaeology of Middlesex in the period extending 
from just before the Roman conquest down to 
Domesday, which was first published in 1919. It 
itill be scarcely necessary to recall his vivid recon- 
n struotion of Middlesex life in the British period, 
the detailed treatment of matters affecting the 
^, : lan4 and settlement, or the intimate knowledge of 
; WUttty topography which was displayed in the 
^ ^ of communications, of the exact point 

''Which Omar crossed the Thames, or of tbe scene 
ofBoadioea’s last battle. 


The attention which was directed in the earlier 
edition to the Roman land survey and its relation 
to the anoient ways, has borne fruit and much 
fresh information is now incorporated. A muoh 
enlarged and revised ohapter argues that the 
Roman land system with the doouria survived in 
Saxon times in the common field and the tything 
and is to be discerned in detail in the particulars 
of Domesday. Other additions or revisions are a 
new table giving with dates the earliest known 
form of the names of many places in the county, 
a diagram explaining the Roman method of dis¬ 
tributing plots for cultivation in the common 
fields, and a map of the common fields in a 
Middlesex parish so late as 1813. 

Modem Handbooks on Religion. By the Rev. A. C. 
Bouquet. (1) A Study of the Ordinary Argu¬ 
ments for ike Existence and Nature of God, Pp. 
iii+63. 2s, 6d. not. (2) Religious Experience: 
its Nature , Types and Validity. Pp. v 4 133. 
3s, net. (3) Phases of the Christian Church : a 
Short View of its History. Pp. v -f 150. 4s. net. 
(Cambridge: W. Hoffer and Sons, Ltd. ; 
London : Simpkin Marshall, Ltd., 1932.) 

Too many vital problems are raised in these small 
handbooks on religion to dispose of them with a 
few casual remarks. The general aim of the 
author, however, deserves a strong support. Ho 
wishes to restate in the light of modem knowledge, 
the ordinary arguments for the existence and 
nature of God, the nature and types of religious 
experience and the interpretation of tho develop¬ 
ment of Cbristianism. To Anglicans and non¬ 
conformists in general, these books should be 
welcome, in so far as the rational and technical 
study of these questions has been allowed in 
recent years to fall into the background, partly on 
account of the emphasis which has come to be laid 
upon intuition and direct experience, partly because 
philosophical criticism has apparently weakened its 
validity and value. To Catholics, however, though 
some pronouncements and interpretations of the 
author will appear highly controversial, these studies 
will provide an alternative ground of reflection, the 
more so as they are put forward by a sincere 
Christian and a genuine scholar. T. G. 

Drehung der Polarisationsebene des Lichtes. Von W. 
Kuhn und K. Freudenberg. (Hand- und Jahr- 
buch der ohemisohen Physik, herausgegeben von 
A. Euoken und K. L. Wolf, Band 8, Abschnitt 3.) 
Pp. ii + 142. (Leipzig: Akademische Verlags- 
gesellsohaft m.b.H., 1932.) 12.80 gold marks. 

This monograph is in four sections dealing with 
the asymmetric molecule, optical rotation and 
oircular diohroism, physical explanations of optical 
rotatory power and optical rotation in relation to 
chemical constitution. It contains an excellent 
account of the work done by the authors in 
Heidelberg and Karlsruhe, and will be weloomed 
by those who wish to read it in a less costly medium ' 
than Freudenberg’s “Stereocbemie”. 




678 NATURE May 13, 1933 

The Royal Entomological Society of London 


O N May 3, 1833, a few enthusiastic entomo¬ 
logists mot in the rooms at the British 
Museum then occupied by Mr. J. G. Children, at 
that time an official of the Natural History Depart¬ 
ment, and resolved to establish a society for the 
promotion of the science of entomology in its 
various branches. This was the inauguration of 
the body which, under the designation of the 
Entomological Society of London, has just com¬ 
pleted a hundred years of useful and increasingly 
beneficial activity. 

Previous attempts had been made to form an 
association with the same or similar objects, the 
first of which attempts can be traced to a date at 
least so early as 1745, when an association, under 
the name of the Aurelian Society, is recorded to 
have held meetings at the Swan Tavern, Change 
Alley. This, however, and several other societies 
afterwards established with the like aims, had 
only an ephemeral existence ; and it was reserved 
for the small company which met as stated on 
May 3, 1833, to found an organisation which, after 
passing through many vicissitudes and suffering 
many perils that seemed to threaten its very 
existence, has to-day reached a position of per¬ 
manent security. 

To this result many distinguished votaries of 
the scienoe have, in their several ways, contributed. 
Among the original members of the Society was 
J. 0. Westwood, to whom more than to any other 
person is due, as the present honorary secretary, 
Dr. S. A. Neave, says in the “History of the 
Entomological Society” which he has compiled 
with the assistance of the registrar, Mr. F. J. 
Griffin, and just published*, the successful growth 
of the enterprise during this early period. West- 
wood was unremitting in his efforts for its welfare ; 
the influence which he exercised in various official 
positions, including three periods as president, 
was most valuable ; and in the jubilee year, 1883, 
his services met with due recognition by his 
unanimous election as honorary life president. 

Those who knew Westwood recall with affec¬ 
tionate appreciation his genial and kindly nature, 
tempered with a touch of oddity, and his old- 
fashioned outlook on many scientific questions, not 
entirely unprejudiced, but never bitter, His 
association with Hope, one of the original officers, 
led to his appointment as keeper of the collection 
and library presented by Hope to the University 
of Oxford, and ultimately to his occupancy of the 
Hope professorship of zoology founded in 1861. 

The financial difficulties encountered by the 
Society in a critical period of its career might well 
have been fatal to its continued existence but for 
the generosity of J. W. Dunning, a fellow of 
Trinity College, Cambridge, whose gifts, many of 

* The History of the Entomological Society of London, 1833-1983. 
By J)r. S. A. Neave, awtsted by If. J. Qrl«n. With an Introduction 
by l>r. E. B. Poulton, and a Financial Chapter by A. F. Hemming. 
Pp. xlvi+824+8 plates. (London: Entomological Society of London, 
1933.) lot. M. 


them anonymous at the time but now known to 
be his, included the whole expense incurred in 
connexion with the grant of the Royal Charter 
in 1885 and cannot have fallen far short of 
£ 1 , 000 . 

In the list of those who have occupied the pre¬ 
sidential chair are found the names of Sir John 
Lubbock, afterwards Lord Avebury, Lord Wal- 
singham, F. Du C. Godman, R. Meldola, R. 
Trimon, N. C. Rothschild and Lord Rothschild. 
H. W. Bates was president in 1868-69, and was 
followed in 1870 by Alfred Russel Wallace, his 
associate in thoir famous journey to the Amazon. 
Bates again became president in 1878. Darwin 
was an original member, and was vice-president in 
1838, but never filled the presidential chair. 

Besides Westwood, the only other recipient of 
the honour of the life presidentship until the 
present occasion was the Rev. W. Kirby, joint 
author with W. Spence of the well-known “Intro¬ 
duction to Entomology”. At the reoent oentonary 
celebration, Prof. E. B. Poulton, who succeeded 
Westwood as Hope professor at Oxford, was 
accorded the highest honour in the power of the 
Society to bestow, and became the third holder of 
the distinguished office of honorary life president. 
Prof. Poulton, who had held the presidentship on 
three separate occasions, was acknowledged by all 
to have advanced the cause of entomology in 
general and of the Society in particular more 
efficiently than any other living person. The 
introduction which he has furnished to the 
admirable “History” of the Society is a most 
interesting record of his memories of the Society 
over a period of fifty years, and includes some 
notable words both of warning and encouragement, 
the fruit of wide experience and ripe consideration. 
It was universally felt that he was, without any 
doubt, the right person to preside over the Society 
in this hundredth year of its existence, and his 
holding of the office is happily signalised by the 
Royal Command in accordance with which the 
Society has now the distinction of adding the word 
‘Royal’ to its name. 

It is interesting to note the various plaoes in 
which, from time to time, the Society has found a 
home. The first general meeting after the founding 
of the Society in J. G. Children’s quarters at the 
British Museum took place at the Thatched House 
Tavern, St. James’s Street; but before the end of 
the year a fresh domicile was acquired at 17 Old 
Bond Street. Here the Society remained until 
1852, when it removed to 12 Bedford Row. Some 
years after this, an arrangement was made by 
which the library was left at Bedford Row, but 
the meetings were held by the hospitality of the 
Linnean Society in the latter’s rooms at Burlington 
House. In 1874 a proposal was set on foot for an 
amal g amation of the two Societies ; but difficulties 
arose about the accommodation of the library, and 
the scheme fell through. In 1875 a home was found 
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for the entomologists at 11 Ch&ndos Street, 
quarters which they occupied as tenants of the 
Medical Society of London, until in 1920 the 
present house, 41 Queen’s Gate, was bought and 
in the course of the next few years was gradually 
adapted for all the purposes of the Sooiety. 

That this solution of the housing difficulty be¬ 
came possible was due to the exertions and 
generosity of many of the Society’s members, and 
especially to the untiring activity and skilful 
management of W. G. Sheldon as honorary 
treasurer. The house in its present condition must 
strike every visitor as being excellently fitted for 
its purpose. The library, which occupies the whole 
of the first floor, contains the extremely valuable 
collection of books belonging to the Society, well 
arranged in substantially constructed bookcases 
and adequately catalogued. There are a council 
room and commodious offices on the ground floor, 
but the chief glory of the house is the new lecture 
room, which has been built on the basement level 
at the back of the property. This is a remarkably 
handsome structure, well-proportioned and suit¬ 
ably furnished ; but what gives it its main dis¬ 
tinction is the oak-panelled interior and finely 
moulded ceiling, the latter a reproduction of the 
work in the Bromley Room at the Victoria and 


Albert Museum. These features, together with the 
presidential chair and desk, structures worthy of 
their surroundings, were provided by Mr. R. W, 
Lloyd, a fellow of the Sooiety, entirely at his own 
expense. 

On the walls of the rooms and staircase at 
Queen’s Gate hangs an interesting collection of 
portraits of prominent fellows of the Society ; and 
in one of the ground-floor rooms is a large painting 
by J. Cooke, “The Aurelians”, depicting Dr. G. B. 
Longstaff, a keen and travelled entomologist and 
generous benefactor to the fund for the purchase 
of the Queen’s Gate House ; and his friend Selwyn 
Image, also an enthusiastic entomologist and some¬ 
time Slade professor of fine art in the University 
of Oxford, 

The celebrations of the Society’s centenary 
lately held were attended by a large number of 
delegates from the British Empire and from foreign 
countries. The proceedings included a general 
meeting on May 3, when speeches were made and 
addresses presented, a scientific conversazione at 
Queen’s Gate, a reception by tho trustees of the 
British Museum, a supper at the Gardens of the 
Zoological Society of London, excursions to Tring 
and to Whipsnade, and a reception by His Majesty’s 
Government at Lancaster House. F. A, D. 


'Red 

AN is unceasing in his quest for power— 
sooial, political and mechanical. In his 
search for sources of mechanical power, which, 
with a charming allegiance to the past, is still 
associated with the horse when it is measured, 
man has dug deep mines to bring ‘black coal* to 
the surface and learned how to convert energy 
into steam and electricity. He has harnessed the 
waterfall—‘white coal’—to the same end, making 
it swiftly turn a wheel, a turbine, and put areas 
containing only rivers on an equality with those 
perched on top of the coalfields. In one favoured 
district he has dared those forces of the inner 
earth whioh manifest themselves as volcanoes, or 
in their milder form as fumaroles, and tamed their 
steam to pass through turbines and generate 
electricity, which may be regarded as produced 
from ‘red coal*. 

The story of this achievement, largely that of 
Prince Ginori Conti and his devoted band of 
helpers, is a thrilling one: it has in part been 
told in these columns by him (Nature, 121, 59, 
Jan. 14, 1928), and it has been brought up to date 
in a lecture delivered by him before the Royal 
Sooiety of Arts on May 3. 

Originally the enterprise was a chemical one to 
exploit the borio acid contained in the logout 
discovered by Hofer in 1777, and begun by 
Larderel in 1818 ; for fully fifty years, Tuscan 
boric aoid was praoticaUy without a competitor 
in the world’s markets. To-day the use of the 
Steam to produce electricity is the important 
activity, and to-morrow it may well be that the 


Coal' 

amount of cheap power produced in this way will 
have a deciding effect on the progress of Italian 
industry. 

Three factors have contributed to the advance : 
the gradual do velopment under Prin ce Ginori 
Conti’s leadership of a technique for steam drilling ; 
the fact that the wells maintain a steady head of 
steam and are not intermittent like the geysers 
in Yellowstone National Park ; and the develop¬ 
ment of turbines of the free exhaust type. 

The rotary or percussion systems of drilling, 
or both alternatively, are used; for the soffiani 
steam is often found at a depth of 100 ft. and, as 
the jot increases in volume, drilling becomes more 
difficult. There comes a moment when the steam 
gains the. upper hand and an explosion takes place 
with the expulsion of stones and mud and a 
deafening noise which goes on for weeks and can 
be heard for several miles. The biggest well, 
completed in 1931, has an output of 440,800 lb. 
of steam per hour at a pressure of 3 5 atmospheres 
with a temperature of 205° C. A second large 
well completed a year after has an hourly output 
of 396,000 lb. of steam. 

The total output of steam from all the wells of 
the district is now estimated at more than two 
million lb. per hour. Only a portion is utilised for 
feeding the power plants; these are yielding 
continuously 12,000 kw. for which there is a regular 
demand. Now that confidence in the trustworthi¬ 
ness of the supply has been obtained, the amount 
of power generated may be expected to increase * 
rapidly. 
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The volcanic region around Larderello has been 
but scantily explored so far ; it is believed, how¬ 
ever, that all the Tuscan aoffioni have one common 
origin. 

The choice of condenser or free exhaust tur¬ 
bines is an economic question involving careful 
study. The latter have advantages from the point 
of view of economy in installation, upkeep and 
running costs, but they also have a higher steam 
consumption. 

There is little that is new in the production of 
boric acid at Larderello, which is putting on the 
market a crude acid of 95 per cent purity ; this 
industry is to-day a highly competitive one 
consequent on the discovery of vast quantities 
of boric acid at Searles Lake, California, and 
elsewhere. 

The steam contains about 6 per cent by weight 
of gas, of which about 92 per cent is carbon 
dioxide. A large plant has been erected for its 
separation and compression, both to liquid and 
solid carbon dioxide, both products which have 
increasing importance for refrigeration and other 
purposes. 

Work is in hand also to separate the sulphur 
dioxide for the production of hyposulphites and 
sulphites, and further, the methane which, if 
obtained sufficiently cheaply, can be made the 
source from which to obtain numerous synthetic 
carbon derivatives. It is projected even to obtain 
the rare gases, including helium, which, it is believed, 
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is present in sufficient proportions to justify its 
separation. 

To those with vision, the whole achievement is 
a very remarkable one. The aoffioni steam is being 
exploited in the most complete manner, both on 
account of its thermal and of its chemical value : 
to draw from the earth a source of power and at 
the same time obtain from it an antiseptic, a 
fertiliser, a refrigerant, a photographic chemical, 
an illuminating gas as well as the rare gases, makes 
the inferno a source of wealth far richer than 
Aladdin’s Cave. The exploitation of such riches is 
a task which is taxing to the full the ingenuity 
and ability of Italian engineers and chemists, who 
arc proving well fitted for their honourable task. 
There can be no more convincing example of a 
saying of Sir Oliver Lodge’s which Prince Conti 
quoted : “There is lavishness in Nature but no 
waste.” 

The organisation under the leadership of Prince 
Conti has been built up fits the result of full 
recognition of the vital importance of what pure 
or fundamental research can contribute towards 
the bettor utilisation of natural resources : it was 
also emphasised how completely it has enjoyed 
the support of the Italian National Government. 
Great have been the ravages wrought in Italy by 
volcanic disturbances ; perhaps they may be to 
some extent equated in the future by the benefit 
arising out of the harnessing of their forces in the 
manner described. E. F. A. 


Leicester Meeting of the British Association 


F ROM the point of view of the British Associa¬ 
tion, Leicester is a changed city since the 
meeting in 1907. When the Association meets 
there on September 6~13, a whole range of fine 
buildings will be found to have become available 
since 1907 for its use. The Wyggeston Girls’ 
School, where the reception room, offices, and one 
of the sections will bo established, must be one of 
the most notable buildings of its kind in the 
country. The University College, though it 
occupies an old building, was not established at 
the time of the last meeting : it now offers accom¬ 
modation for sections and the inspiration which, 
for such an occasion as an Association meeting, 
is afforded by the mere existence of such an insti¬ 
tution. The Wyggeston Boys' School adjoins it. 
The De Montfort Hall is admirably suited for the 
inaugural meeting. These and other available 
buildings have the advantage of being situated 
conveniently to the centre of the city but outside 
it, a consideration making for the comfort of 
audiences as external noise is avoided, and access is 
easy. 

Among the many points of interest for scientific 
visitors in the area for which Leicester is the oentre 
—and they are far more numerous than is realised, 
probably, by most people—Loughborough College 
* must be specially mentioned. This institution, 
the outcome of engineering and kindred activities 


during the War, is of peouliar interest in itself. 
But not only this : it also offers, what Leicester 
itself does not, savo for the purposes of the secret¬ 
ariat and a few other members, a remarkably fine 
series of hostels. Living accommodation in hostels 
during Association meetings is found always to be 
popular among visiting members, and those whp 
like it need not be discouraged by the distance of 
thirteen miles from Leicester, for rail and road 
communications are easy and quick. 

The preliminary programme just issued and 
obtainable from the Association offioes at Burling¬ 
ton House, Piccadilly, London, W.l, gives details 
of the foregoing arrangements and much else 
besides. The city itself is seen to be well provided 
with hotels and private hotels convenient to the 
meeting-rooms. The list of possible excursions 
and visits indicates the wide scientific interests 
of the locality. Chamwood Forest, Derbyshire, the 
Fen Country, the Warwickshire area, are all within 
reach. Many industrial, agricultural, and educa¬ 
tional establishments ore to be seen, the last 
including University College, Nottingham. 

The president, Sir Frederick Gowland Hopkins, 
combining for the year the onerous duties of the 
chairs of the Royal Society and of the Association, 
will deal in his inaugural address with the chemical 
aspects of life. As for the programme of scientific 
transactions at large, the Association cannot be 
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accused of neglecting current affairs of public 
interest. The policy of tackling such topics as the 
gold standard and increasing the supply of gold, a 
national educational system, the evolution of 
terrestrial life, industrial physics, and others which 
find place in the present programme, has its 
rewards, and occasionally something more. The 
introduction of some pregnant subject of public 
concern has sometimes led people to ask why the 
Association does not do more than merely talk 
about them : a few were disappointed last year 
when one noteworthy pronouncement was not 
followed by immediate action ; and quite lately a 
newspaper correspondent demanded that the 
Association should not merely formulate a remedy 
for unemployment, but also apply it. Such action 
may be scarcely within the Association’s powers. 

On the other hand, the effort indicated in the 
programme and by documents issued along with 
it, to bring the publications of the Association 
more widely into notice, is an effort, deserving 
of all support, toward the removal of a weakness. 
The Association, though supplying to the 
ephemeral press and to specialist publications a 
vast range of scientific material, has never yet 
itself become as effective a recording instrument 
as stronger public support might make of it. 


The Association, from the point of view of those 
who must raise local funds for its reception, is a 
less exacting guest than it used to be, and it is 
right and indeed necessary that this should be so. 
The programme gives amply sufficient evidence of 
the hospitality which Leicester intends to offer, 
including as it does a reception to be given by the 
Lord Mayor (Councillor Arthur Hawkos), another 
by the Leicester Literary and Philosophical 
Society, and a garden party by the University 
College. Nor, as already suggested, will Leicester 
fail in the heavy task of finding meeting-rooms— 
for in that matter the Association does not moder¬ 
ate its demands. Yet, whon sections ask to form 
departments and run two or throe meetings at 
once, or propose to arrange cinematograph or 
other demonstrations, it would be ungenerous to 
deny opportunities to the devoted bands of 
workers who arrange the sectional programmes for 
the honour of science and the Association, and 
maintain, as in the present programme they 
certainly do maintain, the high standard of 
interest which they and their predecessors have 
Het up. Participation in the Leicester meeting 
may be confidently recommended, for the sake 
not only of the Association, but also of 
Leicester. 


Obituary 


Prof. W. C. Unwin, f.r.s. 

O understand the great debt which engineer¬ 
ing science owes to the late Prof. William 
Cawthomc Unwin, it must be remembered that it 
was in 1856 that he started on his engineering 
career and that it is sixty-five years since he first 
began to teach engineering. Born at Coggeshall 
in Essex, on December 12, 1838, Unwin had all 
the advantages of being brought up in academic 
surroundings, for his father, Dr. William J. Unwin, 
was principal of Hoinerton College. 

On leaving school in 1856, Unwin was fortunate 
in being apprenticed to Sir William Fairbairn, an 
engineer and a most distinguished research worker 
in engineering science. As might be expected in 
those early days of experimental engineering, the 
work was of a most varied nature and this had 
an important bearing on Unwin’s later work. 
Elaborate researches were carried out on the 
specific volume of saturated steam, and on the 
effects of repeated loading of plate girders, the 
most arduous part of the experimental work 
devolving on the young and enthusiastic Unwin. 
But, though interesting and instructive, engineer¬ 
ing research was not very remunerative and, no 
doubt, Unwin was recalling his own experiences 
when in one of his latest addresses, he deplored 
the fact that the importance of engineering research 
was not even then recognised by those who had 
charge of great engineering undertakings. Working 
at engineering research all day Unwin found time 
at night to continue his studies, and in 1860 took 
the degree of B.So. at the University of London, 


where he played so important a part many years 
later when the course for a degree in engineering 
was being arranged. 

In 1862, theoretical and practical training com¬ 
pleted, Unwin became manager at the works of 
Messrs. Williams at Kendal where the manu¬ 
facture of Thomson’s new vortex turbine had 
been begun. Then, in 1867, he was appointed 
manager of the engine department of the Fair¬ 
bairn Engineering Company. He remained, how¬ 
ever, only a short time with this firm, as in 1868 
he was made instructor in marine engineering 
in the Royal School of Naval Architecture, and 
in 1872 he was appointed professor of hydraulics 
and mechanical engineering at the Royal Indian 
Engineering College, Coopers Hill, which position 
he held until 1884. In 1877 was published his 
textbook on the “Elements of Machine Design”, 
probably the most widely known of all his books 
and deservedly so. He wrote as a teacher who 
gave his readers the necessary information aoquired 
either by his own research or by that of others. 
Clear and concise explanation was his strong 

G )int, and so no textbooks are required to explain 
nwin. 

Unwin’s great success as the teacher of young 
engineers bocame possible when in 1884 he was 
appointed professor of civil and mechanical 
engineering in the newly established City and 
Guilds Central Technical College. London was at 
last to have a college in which engineering scienoe 
could be taught systematically, in suitable labora¬ 
tories, equipped with all the necessary plant and 
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apparatus. Four departments were established— 
chemistry, engineering, mathematics and physics 
—presided over by Armstrong, Unwin, Henrici 
and Ayrton respectively, all experts in their 
subjects and all experienced and enthusiastic 
teachers. From its very initiation the College 
was a success, and as a school of engineering 
an unparalleled success. Unwin’s engineering 
students, trained in specially arranged courses in 
mathematics, chemistry, and physics, were able 
generally to profit fully from the instruction given 
by their exceptional teacher and though, at first, 
employers did not realise the importance of having 
trained engineering assistants, still in time Unwin 
had the gratification of seeing his former students 
holding the highest positions in the engineering 
profession and in industry. 

Unwin knew that to teach engineering one must 
practise it, and owing to his international reputa¬ 
tion, he had no lack of consultation work. In 
1890 an American company appointed an inter¬ 
national commission of five eminent experts under 
the presidency of Lord Kelvin (then Sir William 
Thomson) to determine the best way of develop¬ 
ing the power at Niagara and distributing it. The 
headquarters of the Commission were at the 
'Central’ and Unwin was the secretary. In his 
report he discussed fourteen different proposals 
which wore presented and none of which was 
considered suitable. He continued to serve on the 
Commission, making several trips to Niagara to 
study the conditions of the problem on the ground 
and advising in connexion with the actual project. 
He also carried out a long research on the flow of 
tidal waters in the Thames with reference specially 
to the pollution of the upper waters by the sewage 
from the London main outfalls. He was consulted 
with regard to the Coolgardie Hydraulic Scheme 
and prepared a report on the loss of head in the 
mains of the proposed South Staffordshire power 
gas scheme. 

Recognised now as the leading expert in 
engineering education, Unwin was practically the 
author of the course in engineering for the 
London degree and so naturally the course laid 
down was the same as that followed at the ‘Cen¬ 
tral*. When later the ‘Central’ became the 
engineering section of the Imperial College of 
Science and Technology, Unwin often stated that 
one of the chief advantages to the University 
would be the possibility of having many alternative 
subjeots for the degree—a possibility of which 
advantage has been taken in later years, 
certain courses given at different schools of the 
University being recognised as equivalents, 
allowing in this way a much wider choice to the 
student. 

In 1904 Unwin resigned his professorship, being 
appointed professor emeritus, but he by no means 
gave up his engineering practice. His close touoh 
with the profession was maintained. On the 
council of the Institution of Civil Engineers he 
had a large part in framing the new proposals 
relating to the preliminary training of the civil 


| engineer, and when in 1911 he was elected president 
of the Institution, his presidential address dis¬ 
cussed specially the training of the young 
engineer. In 1915 he was elected president of the 
Institution of Mechanical Engineers, and again 
in 1916. 

It is usual in this generation to speak of a man’s 
War service, and certainly mention of Unwin’s 
must not be omitted. At the age of seventy-seven 
he devoted his technical knowledge and business 
ability to his country and served on the Manage¬ 
ment Board of the Metropolitan Munitions Com¬ 
mittee from 1915 until 1918. 

Unwin was a great teacher. While not a brilliant 
locturer he was always sound and was valued by 
those looking for reliable up-to-date information 
expressed in the clearest language. That his 
lectures outside the class-room were highly 
appreciated may be judged by the number of 
special lectures he was asked to give : the Cantor 
lectures, the Howard lectures, the James Forrest 
and James Watt lectures. In the class-room his 
lectures were definitely serious. In an engineering 
college in which there is only a qualifying entrance 
examination there must be many students who 
| are not likely to go very far in the profession, but 
I all those who attended Unwin’s lectures remember 
him with affection. He was not one to suffer fools 
gladly, but he was very willing to help the real 
student. He did not wander in the least from 
! the subject in hand, and he had his own methods 
for gauging his students’ capacity. In later years 
they were often surprised to know how much the 
professor knew of the personality of each of his 
students. Ho had a keen sense of humour, but he 
probably appreciated his own jokes more than 
those of other people. 

Unwin’s long life, though filled with interest, 
was uneventful. He did not marry. While a most 
genial companion, he would not talk of himself, 
and his correspondence was only professional. His 
published papers, reports and textbooks range into 
all fields of engineering so that his working hours 
were fully occupied. But he did take vacations, 
though his recreations were tranquil and scientific. 
He was an enthusiastic fisherman and devoted 
many hours to photography, having begun as an 
amateur in the early days of the wet plate, and 
on all his travels a camera went with him. Though 
he had travelled considerably he was no wanderer, 
and it is typical of him that he lived the last fifty 
years of his life in the same house where, since 
his retirement from the ‘Central*, his niece, Miss 
Dorothy Unwin, was his devoted companion. He 
died on March 17. Few men who have lived to 
so great an age have left so many who are glad to 
have known them. 

Naturally many distinctions were conferred on 
him. He was awarded the Kelvin medal, was a 
fellow of tho Royal Society, LL.D. of Edinburgh, 
honorary member of both the American Societies of 
Civil Engineers and Mechanical Engineers and 
an honorary associate of the Royal Institute of 
British Architects. S. M D 
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News an 

Sir John Marshall, C.I.E. 

Sib John H. Marshall, it is reported by the 
Bombay correspondent of the Tittles, has been 
awarded the triennial gold medal for historical 
research by the Royal Asiatic Society of Bombay. 
Sir John Marshall, who was director-general of the 
Archaeological Survey of India from 1902 until 1931, 
was formerly a scholar of King’s College, Cambridge, 
and was a student of the British School of Archaeology 
at Athens in 1898-99. He was Prendergast student 
in 1000-1 and Craven student in 1901 2, while 
in 1927 his old college made him an honorary fellow. 
Under his directorship, the work of the Archeological 
Survey of India has been much stimulated, especially 
in the direction of excavation of prehistoric and early 
historic sites. It was due to him that the work was 
undertaken which led to the epoch-making discovery 
of the prehistoric sites in the Indus Valley at Harappa 
anti Mohenjo-daro, and on his initiative that the 
co-operation of investigators from outside the service, 
experienced in the exploration of the sites of 
Mesopotamia and with knowledge of the cultures of 
that area, was invited. 

Prof. Paul A, Murphy 

The Royal Dublin Society’s Boyle medal, awarded 
to Prof. Paul A. Murphy in recognition of the valuo of 
his work in phytopathology, was presented to him 
at a special scientific meeting of the Society on May 5. 
The medal, which was instituted in commemoration 
of Robert Boyle, the illustrious Irish chemist, is 
awarded to Irish workers in all branches of science, 
pure and applied, whose work is adjudged to be of 
outstanding merit and importance. It was first 
awarded in 1899 to Prof. 0. Johnstone Stoney for 
liis work, which included what was probably the first 
approximate estimate of the electronic charge. Prof. 
Murphy’s name is the eleventh on the list of holders. 
In presenting the report of the Committee of Science 
recommending the award of the medal, Prof. II. H. 
Dixon gave a brief summary of Prof. Murphy’s work, 
which may be said to have commenced with his 
investigations in conjunction with Dr. G. H. 
Pethybridge into the life-history and biology of 
Phytophthora infestans , the fungus responsible for 
potato blight. Prof. Murphy then attacked the 
problem of the virus diseases and showed that the 
progressive deterioration which generally occurs in 
every variety of the potato is attributable to the 
aoeumulatipn of virus in successive crops. His work 
has also thrown much light on the complex nature 
of many virus diseases. He has contributed 
largely to our knowledge of various diseases of other 
plants, amongst which onion mildew and dry rot in 
turnips may be especially mentioned. Sir Frederick 
Moore, in supporting the award, referred especially 
to the great value of the work on potato blight, and 
of the important bearing of the investigations into 
the virus diseases on the seed potato industry. In 
making the presentation to Prof. Murphy, the Right 
Hon. Viscount Powerscourt, president of the Society, 


d Views 

pointed out how particularly appropriate it was for 
the presentat ion to be made at a meeting held during 
the Society’s Agricultural Show, since Prof. Murphy’s 
work, in addition to being of great importance to 
pure science, is also a very valuable contribution to 
the advancement of agriculture, thus linking the two 
groat branches of the Society's activities. 

International Colonial Conference, 1935 

A brief announcement in the latter part of last 
month that Lord Lugard had been elected president 
of the Institut Colonial International at the biennial 
conference hold at Lisbon cm April 18—20 scorns to 
have attracted very little attention. In an article 
by Prof. Basil Williams which appears in the Timet* 
of May 4, it is pointed out that Great Britain, the 
power most extensively interested in questions 
relating to colonial administration, has taken a 
relatively unimportant part in the conferences held 
by the Institut. These have* been supported more 
especially by France 4 , Holland, Belgium and Portugal. 
Great Britain, the United States and Italy, however, 
as well as these powers, arc 4 represented in the 
secretariat of the Institut. As the 4 next conference 
will be held in London in 1935, under the presidency 
of Lord Lugard, and among the subjects already 
marked for special consideration is the question of 
the detribalisalion of natives, it may be hoped that 
an active part will be taken in the work of the 
conference by officials and others who are concerned, 
whether in practice or as a matter of scientific study, 
with the administration of native affairs. A con¬ 
ference in London should afford an especially favour¬ 
able opportunity, such as will not recur for some 
time to come, of pooling the views and experience 
of an exceptionally large and well-informed member¬ 
ship on the causes and effects of detribalisation, and, 
should opinion incline to the view that it is inevitable 
in the long run, of the best moans of controlling and 
guiding it in the interests of the native. It is, perhaps, 
too much to hope for any approach towards a native 
policy common to all the powers and based on a 
thorough scientific study of the native, which would 
have any prospect of adoption by the countries 
represented at the conference. 

Indian Rhinoceros at the London Zoo 

Fellows of the Zoological Society, and tho public 
at large, are greatly indebted to the King, who is the 
patron of the Society, for the young rhinoceros from 
Nepal which he has just given for permanent exhibi¬ 
tion. It was presented to His Majesty by Maharajah 
Sir Judha Shumsherc Jung, Prime Minister and 
Commander-in-ohief of Nepal. Though tho Society 
has two African rhinoceroses, it has only one Indian, 
which was presented by the Maharajah of Nepal 
nearly ten years ago ; and since this animal is now 
found only in Nepal, where it is in sore need of 
protection if it is to escape speedy extermination, 
the recent gift is a valuable one. It will be interesting 
to compare the new arrival, which is l$-2 years old, 
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not only with the fully adult animal, but also with 
the African species, because of the striking and 
singular differences displayed by the two species in 
the matter of what one might almost call the ‘armour- 
plating’ formed by the hide. No one has yet been 
able to find any explanation for the fact that in the 
Indian species this forms what looks like a series of 
separate shiolds, or ‘bucklers’, studded with relatively 
small round bosses, while in the African species the 
hide forms a continuous covering. Again, we seek in 
vain for any intelligible explanation of the fact that 
while the African species has two nasal horns, in the 
Indian and other Asiatic rhinoceroses there is but 
one horn. There are, of course, other structural 
differences between these two types, which, somo 
day, may be compared with all the known fossil 
remains. When this has been done, wo may well 
find clues such as will help us to gain an insight as 
to the factors and mode of evolution of these sin¬ 
gularly interesting ungulates. 

The Old Ashmolean, Oxford 

The two hundred and fiftieth anniversary of the 
opening of the Old Aslunolenn, Oxford, falls on May 
21, a date duly recorded by Elias Ashmole, donor of 
its original possessions. In recognition of this occasion, 
Dr. R. T. Gunther, curator of the Lewis Evans 
Collection of Scientific Instruments, housed in the 
Old Aslunolcan, lias boon able to conclude a series 
of arrangements to mark the event. Here it may bo 
mentioned that the Old Ashrnoleuii building itself 
was erected between 1679 and 1683, and is attri¬ 
buted, on fairly good grounds, to Christopher Wron. 
The appropriateness of this historic establishment 
for the housing of the Lewis Evans collection of 
ancient scientific; instruments was demonstrated in 
1926, when this notable gift to Oxford was dedicated 
by the Earl of Crawford and Balcatres at a special 
meeting held in the Old Aslmiolean, and the collection 
was declared open. The principal celebration arrange¬ 
ments referred to above comprise a reception by the 
curator of the Lewis Evans Collection, on Sunday, 
May 21, whilst on May 22, at 2.30 p.m., in the 
University Museum, Sir Arthur Smith Woodward 
will deliver a lecture on “Plot and Lhwyd and the 
Dawn of Geology”. These naturalists were the first 
keepors of the Old Ashmolean. During the week, 
exhibitions of. Ashmoh^an intorest will bo open to 
the public, including portraits and relics, books, 
manuscripts, and engravings. 

Centenary of the University of Zurich 
Thb oentonary celebrations of the University of 
Zurich, which extended from April 28 until May 1, 
attracted a large number of delegates from the 
universities and learned societies of the world. At 
the chief ceremony, held in the noble ‘Liohthof’ of 
the University on April 29, the addresses of the 
Rector (Prof. F. Fleiner) and the director of education 
of Canton Zurich (Dr, O. Wettstoin) were followed by 
congratulatory speeches by selected representatives 
of the various nations. The delegates from the 
British Isles were Prof. A. E. Zimmem (Oxford), 


Prof. G. H. F, Nuttall (Cambridge), Dr. T. Loveday 
(Bristol), Sir Henry Miers (Royal Society), Prof. J. 
Road (St. Andrews), Prof. PL Dieth (Aberdeen), Prof. 
J. H. 8. Burleigh (Edinburgh), and Prof. F. E. 
Hackett (Dublin). At its foundation, the teaching 
staff of the University comprised twenty-three pro¬ 
fessors, thirty-threo lecturers, and 161 students ; at 
the present day, it has about a hundred profossors, 
ninety lecturers, and somo 2,000 matriculated 
students. In 1908, the University took a great step 
forward as a result of a referendum in which tho 
people of Canton Zurich voted in favour of the 
provision of extensive now accommodation : “durch 
den Willen des Volkes”, runs tho inscription carved 
in stono over tho western entrance to the magnificont 
central building which was erected at that time. 
The city of Zurich was cn fete during the celebrations, 
and the popular interest and pride in the cantonal 
university wore pleasingly evident on every hand. 
‘‘Akademischo Lehr- und Lemfrcihoit ist an ihr 
goltond”, is a significant sontence occurring in the 
original statutes of the University, and tho adherence 
of the University, the canton, and the Swiss nation to 
the cherished ideals of freedom and toleration formed 
tho keynote of most of the speeches at tho celebrations. 

Huxley and Scientific Education 

Huxley memorial lectures have boon delivered at 
the Imperial College of Science and Teclmology, 
London, annually since 1926 to commemorate the 
life and work of Thomas Henry Huxley, who was 
born on May 4, 1826, was professor of biology from 
1864, and dean of the Royal College (then Normal 
School) of Science and Royal School of Mines from 
1881 until his death in 1896. The lecture this year 
was delivered by Prof. H. E. Armstrong, who, as a 
pupil of Huxley’s, and as professor of chemistry at 
the Central Technical College, and equally concerned 
with the outlook and methods of education, was able 
to garnish his tribute with personal reminiscence and 
with foreoful criticism of tho scientific world as it 
appoars to him to-day. Huxley’s reputation as a 
master of education rests, he said, mainly upon his 
writings and public addresses, not upon his work as 
a teacher. “He was a marvellous exponent—there¬ 
fore, a bad teacher, as are all who are eloquent” ; “a 
master of fine logic, but encased in hard bones”. 
Prof. Armstrong attended some of Huxley’s lectures, 
but they failed to hold the interest of one who hoped 
to loam how things had been found out; neverthe¬ 
less, he ever regretted that he did not attend the 
Working Men’s Lectures, in which Huxley told a 
consecutive story. 

Prof. Armstrong said ho knew no book from whioh 
more general inspiration is to be derived than from 
tho third volume of Huxley's essays, “Science and 
Education”, though it was published in 1896 and 
goes back to 1864 ; yet thero is little in the essays 
bearing on actual teaching. Huxley was insistent 
on tho need for organisation. “In the sense in whioh 
he meant it, we remain unorganised to-day, whilst 
the need is much greater. Many may think that his 
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‘Essays* are now out of date, that we have intro¬ 
duced Science into the schools and got what lie 
asked for. It is not ho. Li fact, we havo only the 
shadow—not the substance. The teaching, for the 
most part, is of the kind he abhorred and knew to 
be useless.” “Huxley was undoubtedly a man of 
very great innate ability, a man who had gained 
full grasp of the world ; he saw very clearly what 
the needs wero, but was no master of method. Can¬ 
not men be found to study his great example but go 
further, especially in developing methods ?” Prof. 
Armstrong said that it is in connexion with medical 
education that Huxley’s instructions have been 
least regarded. Huxley complained specifically 
of the unsatisfactory character of the teaching in 
physiology and asked for a proper scientific founda¬ 
tion at school, followed by a minimum burden 
during the period of professional training. 

Huxley's efforts to secure public recognition of the 
value of scientific education, said Prof. Armstrong, led 
to the establishment of the City and Guilds of London 
Institute for the Advancement of Technical Educa¬ 
tion and of its two colleges, the Finsbury Technical 
College (1879) and the Central Technical College 
(1884). The latter is now known os the City and 
Guilds (Engineering) College, and forms part of the 
Imperial Collego of Science and Technology. In an 
address on “Science and Culture”, Huxley defended 
the thesis that for the purpose of attaining real 
culture an exclusively scientific education is at least 
as effectual as an exclusively literary education—to 
which Prof. Armstrong roplies that he does not 
believe that either in itself can give us culture or is, 
in fact, possible exclusively. “The world insists on 
teaching a good deal, however much the schools may 
fail to teach.” But Huxley made an important 
recommendation : that provision should be made for 
teaching sociology. Already in 1887 he foresaw the 
coming gravity of our industrial position, and wrote 
a remarkable letter to the Times . Ho called upon the 
nation to ‘organise victory’, and Prof. Armstrong 
echoed his words. A nation of shopkeepers, we have, 
he says, worshipped technical education; unfor¬ 
tunately, it has not taught us to keep shop : only 
to make things to bo sold but not how to sell them, 
to the general good, when made. The problom of 
food looms in full face of a present need ; that our 
food supply must b© our first oare is as yet realised 
by few. We can no longer allow \mcontrollod use of 
the soil. We must learn how to use our knowlodgo. 
Scientific workers must bestir themselves to educate 
the public, even as Prof. Armstrong educates while 
he castigates. 

New Medals of the Royal Aeronautical Society 

Two new medals have been founded by the Royal 
Aeronautical Society, to be known as the British 
Gold Medal for Aeronautics and the British Silver 
Medal for Aeronautics. These medals have been 
founded following a request from Lord Amulreo, 
when Secretary of State for Air, that the Royal 
Aeronautical Society should give some award for 


outstanding feats in aviation. A permanent Com¬ 
mittee has been appointed to consider the awards of 
the medals, consisting of six members of the Royal 
Aeronautical Society, and the chairmen of the Royal 
Aero Club and the Air League of the British Empire. 
The design of the Gold Medal incorporates a portrait 
of Sir George Cay icy and his first model aeroplane of 
1804, and the design of the Silver Medal incorporates 
the Honson and Stringfellow machines. The medals 
will be awarded for an achievement leading to 
advancement in aeronautical science and will be 
confined, so far us possible, to subjects of the British 
Empire, but other nationals will not be excluded. 
The expenses of founding these two medals have 
been defrayed by the president, Mr. O. R. Fairey. 
The first awards of the British Silver Medal for 
Aeronautics have been made for the following 
achievements which have led to advances in aero¬ 
nautical science : Capt. C. F. Uwins, for reaching a 
world record height in a hoavier-than-air craft of 
43,970 ft. on September 16, 1932 ; Squadron Loader 
O. R. Gay ford, and Flight-Lieut. G. E. Niclioletts, 
who flew from Crunwoll, England, to Walvis Bay, 
South Africa, non-stop on February 0-8, 1933, a 
distance of 5,340 miles. 

Excavations in Northern Mesopotamia 

Expectation of the importance of the results likely 
to be obtained by the joint oxpodition of the British 
Museum and the British School of Archaeology in 
Iraq to Toll Arpachiyah in northern Mesopotamia 
under Mr. M. E. L. Mai Iowan is fully confirmed by 
the roport of fcho first half season’s work which ap¬ 
pears in the Times of May 5. The expedition loft 
London in January. It will be remembered that this 
site was selected for excavation as the result of a 
preliminary reconnaissance from Nineveh in the 
previous year. Surface finds of painted potsherds 
then suggested that this site would probably prove 
of groat importance to the little-known oarlier pre¬ 
history of northern Mesopotamia. The discovery of 
pottery of the Ur and Tell el-Ubaid type in mud-brick 
dwellings of a humble character on the top of the 
mound carries the first settlement well buck into the 
fifth millennium b.c., and proves the site to be among 
the oldest yet discovered in Mesopotamia. As ex¬ 
cavation proceeds, Arpachiyah is shown to be the 
centre of convergence for peoples transitional between 
neolithic and ohalcolithie times ; while connexions 
are being traced with Anatolia, Syria, southern 
Mesopotamia and, through Persia, with Baluchistan. 
It may be noted, in passing, that Arpachiyah sup¬ 
ports and extends the evidence obtained by the 
American School of Oriental Research at Tope 
Gawra and Tell Billa that northern Mesopotamia was 
a place of settlement for peoples from the north and 
north-east, who were there subjected to strong 
cultural influences from the south. Among the more 
noteworthy discovories now reported at Arpachiyah 
are a method of fractional burial which is compared 
with the practice on the prehistoric site of N&l in 
Baluchistan, the use of a buoranium or ox’s head as 
a motif to an extent which suggests a special cult, 
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female figurines pointing to affinities with the 
Anatolian mother-goddess, a variety of beads and 
a mulcts, and a store of wheat, the earliest probably 
in Mesopotamia. Excavations are being carried 
through the lower levels in the hope of reaching 
virgin soil. 

Road Research Station, Harmondsworth 

In accordance with a recommendation of the Select 
Committee on Estimates of the House of Commons 
in its Second Report/ for 1932, arrangements have 
been made for the Road Research Station at Har- 
mondswortb to be transferred from the Ministry of 
Transport to the Department of Scientific and 
Industrial Research as from April 1 last. The 
Committee of the Privy Council for Scientific and 
Industrial Research lias decided to appoint a Road 
Research Board to advise generally on the conduct 
of road research undertaken by the Department, and 
with the concurrence of the Ministry of Transport, 
has appointed Major K. C. Cook, deputy chief 
engineer, Roads Department, Ministry of Transport, 
to be the first chairman of tho Board. The following 
gentlemen have accepted invitations to servo on the 
Board Prof. R. G. H. Clements, Mr. T. Pierson 
Krank, Mr. W. J. Hadfield, Mr, W. P. Robinson, 
Prof. C. G. Cull is, Mr. K. V. Evans, Prof. E. H. 
Lamb, Prof. C. H. Lees, Lieut.-Col. Mervyn 
(PGorm&n, and Dr. T. Franklin Sibly. The immediate 
direction and control of road research undertaken by 
the Department of Scientific and Industrial Research 
will be in the hands of Dr. R. E. Stradiing, director 
of building research under tho Department. Road 
tests throughout Great Britain under normal traffic 
conditions will continue, as heretofore, to be carried 
out by the Ministry of Transport in conjunction with 
the responsible highway authorities. In connexion 
wfith these tests, as well os the research w'ork at the 
laboratory, and the issue of reports thereon, arrange¬ 
ments have been made for the closest collaboration 
between the Ministry of Transport and the Depart¬ 
ment of Scientific and Industrial Research. 

Science Teaching 

In connexion with the notice of Badcock and 
Holrn yard's “Electricity and Magnetism for 
Beginners” in Nature of March 11, Dr. Dorothy 
Turner protests against the suggestion that a good 
qualitative treatment may involve the danger of 
dulling the pupils’ subsequent interest in the subject 
when the time comes for more complete quantitative 
treatment, on the ground that for ninety-five per 
cent of those attending State-aided secondary schools 
such a time never comes. We referred Dr. Turner’s 
letter to the reviewer who, however, still maintains 
that the essential danger to which teachers of science 
will have to give serious consideration is that, in 
the otherwise laudable desire to extend the ground 
covered, anything worthy to be called a training in 
science may be superseded by just talking about 
science, with the consequence that the subject may 
become little more than a branch of English, pro¬ 
viding good topics for general knowledge essays. 


Rockefeller Gift to the Royal Institution 

It was announced by the Managers of the Royal 
Institution at the general monthly meeting of the 
members, held on May 8, that the capital payment 
of £20,000 promised by the Rockefeller Foundation 
nearly three years ago, on condition of obtaining 
£50,000 from other sources, had now been received. 
The gift was promised for the endowment of research 
in the Davy Faraday Research Laboratory of the 
Royal Institution, and the fulfilment of the Rocke¬ 
feller promise implies that in the past three years 
tho Managers have been successful in securing re¬ 
search endowment for the Laboratory to a total 
capital value of upwards of £70,000. 

Spurious University Degrees 

A Bill to prohibit the unauthorised use and issue 
of university degrees, a subject which has been taken 
up by the Association of Scientific Workers, was 
introduced into the House of Lords by Lord Jessel 
on May 3 and read a first time. Tho main part of the 
Bill, which, if passed, will be known as tho University 
Spurious Degrees (Prohibition of Use and Issue) Act, 
proposes to make it a penal offence for any person 
to use letters after bis name denoting a university 
degree unless ho actually holds such a degree ; and 
also it prohibits the conferment of dogroos by any 
person or organisation other than a recognised 
university. The term “recognised university” is 
defined at length ; briefly, it may be described as a 
university or similar institution granting academic 
degrees its a result of a prescribed course of at least 
three years’ training or definitely recognised as a 
university by the government of the country where 
it is situated. The “Lambeth degrees” conferred by 
the Archbishop of Canterbury are definitely exempted 
from tho provisions of the Act. 

Californian Earthquake of March io 

This earthquake has been studied by Messrs. H . O. 
Wood and G. F. Richter, seismologists of the Pasadena 
Seisrnological Laboratory, and a summary of their 
results appears in the Mail Report of Science Service, 
Washington, D.C. for April 19. The intensity of the 
shock was far loss than that of the Nevada earthquake 
of November 20 21, and may have been less than 
that of the Santa Barbara earthquake of June 29, 
1925. The greater loss of life (about 120 persons) and 
property caused by the recent shock is attributed to 
the strongly shaken area being more thickly settled. 
In some places, considerable destruction occurred 
and this was probably due to the wator-soaked 
alluvial nature of the ground ; but, in all, serious 
damage was confined to bad or improperly designed 
construction. The study of the records of seven 
seismographs in California under the charge of the 
Pasadena Laboratory shows that tho origin of the 
earthquake was probably in one of a system of faults 
that runs parallel to the coast in the district between 
Huntington Beach and Newport Beach. The depth 
of the focus seems to have been less than usual and 
was probably about six miles. Nearly continuous 
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movements, were recorded for many hours afterwards, 
but none of the after-shocks was comparable with 
the main earthquake. 

Announcements 

Tub first conversazione this year of the Royal 
Society will be hold in the rooms of the Society at 
Burlington House, London, W.I, on May 17, at 
H.30 p.m. 

Prof. Henry E. Armstrong will deliver the sixth 
Hugo MiiHer lecture before the Chemical Socioty, in 
the meeting hall of the Institution of Mechanical 
Engineers, on May 25, at 5.30. The title of the 
lecture will be “Chemistry at the Cross Roads’*. 

Mr. H. Bradley will deliver the nineteenth 
“Physics in Industry” lecture before the Institute 
of Physics at the Royal Institution, 21 Albemarle 
Street, W.I, on May 23 at 5.15 p.m. The title of 
the lecture will be “Physics in the Boot and Shoe 
Industry”. 

The Halley lecture for 1033 of the University of 
Oxford will be delivered in the lecture theatre at the 
University Museum on June 1, at 5 p.m., by Prof. 
Henry Norris Russell, professor of astronomy and 
director of the Observatory, Princeton University. 
The subject will be “The Composition of the Stars”. 

At the ordinary mooting of the Royal Society of 
Edinburgh, held on May 1. the James Scott Prize 
for 1933 for an essay or lecture on the fundamental 
concepts of natural philosophy, was presented to 
Prof. Arnold Sornmorfeld, professor of natural 
philosophy in the University of Munich. Prof. 
Sornmorfeld, whose lecture was entitled “Ways to 
the Knowledge of Nature”, dealt with a recent book 
of similar title by Prof. Max Planck, and gave his 
own views on such questions as the mathematical 
character of the laws of Nature, causality, duality 
in physics and in human life. 

At the anniversary meeting of the Royal Society 
of South Africa, held on March 15, the following 
officers for the year 1933 were elected :—President : 
Dr. A. W. Rogers ; Hon. Treasurer : Prof. L. Craw¬ 
ford ; Hon . General Secretary : Dr. B. F. J. Schonland. 

Mr. H. T. Pagdkn, assistant entomologist in the 
Agricultural Department, Straits Settlements, has 
been appointed by the Secretary of State for the 
Colonies to bo entomologist in the British Solomon 
Islands Protectorate. 

In our issue of April 29, p. 612, reference was 
made to resignations of Jewish professors from 
university chairs in Germany. During the past few 
days, the following three distinguished chemists have 
resigned their posts : Prof. F. Haber, director of the 
Kaiser Wilhelm Institut fur physikalische Chomie 
und Elektroehemie, Berlin-Dahlem, who was 
awarded the Rumford medal for 1932 of the Royal 
Sooiety for his work on physical chemistry, notably 
in the application of thermodynamics to chemical 
reactions ; Prof. H. Freundlich, author of works on 


colloid chemistry, and Prof. M. Polanyi, distinguished 
for his work on physical chemistry, both of whom 
wore also at the Kaiser Wilhelm Institut. 

The Society for Cultural Relations between the 
Peoples of the British Commonwealth and the 
U.S.S.R. is organising tours of medical men and 
scientific workers to the U.8.8.R., and the first party 
will leave London for Leningrad on July 1. The 
return journey will cost £22-£36 inclusive, according 
to the type of accommodation selected. The party 
will spend a total of sixteen days in Russia ; three 
days in Leningrad, five days in Moscow, then either 
(a) Gorky, down the Volga to Stalingrad--Lenin¬ 
grad ; (5) Rostov/Don, Kharkov —Leningrad ; or 

(c) Kharkov, Kiev—Leningrad. The latest date for 
receiving applications for the first party leaving 
London is June 15. Inquiries should be addressed 
to the Secretary of the S.C.R., 1 Montague Street, 
London, W.C. 1. 

On May 23, the second part of a two volume work 
entitled “An Introduction to the Sociology of Islam”, 
by Mr. Ruebon Levy, lecturer in Persian at the 
University of Cambridge, will be published by 
Messrs. Williams and Norgato, Ltd., for the trustees 
of Herbert Spencer, in continuance of his “Descriptive 
Sociology”. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A 
technical assistant to the Adviser in Agricultural 
Economics at Armstrong College, Newcastle-upon- 
Tyne—The Registrar (May 16). A full-time lecturer 
in chemistry at the Wigan and District Mining and 
Technical College—The Principal (May 19). A junior 
assistant bacteriologist and demonstrator at the 
University of Sheffield—The Registrar (May 20). 
A Sharpoy physiological scholar at University 
College, London -The Secretary (May 27). A 
principal at St. Katherine’s Training College for 
Women Teachers, Tottenham The Rev. Canon G. L. 
Gosling, S.P.C.K. House, Northumberland Avenue, 
W.C.2 (May 31). A lecturer in mathematics at East 
London College, Mile End Road, E.l—The Registrar 
(May 31). A head of the Department of Kleetrical 
Engineering and a lecturer in the Department 
of Mechanical Engineering of the Central Technical 
College, Birmingham The Principal (Juno 3). A 
lecturer in organic chemistry at the Manchester 
Municipal College of Technology—Tho Principal 
(June 14). A University lecturer and a University 
demonstrator in physics—The Secretary, Appoint¬ 
ments Committee of tho Faculty of Physics and 
Chemistry, Clare College, Cambridge. A mechanioal 
engineer in the Egyptian Irrigation Service in 
the Sudan— Chief Inspecting Engineer, Egyptian 
Government, 41, Tothill Street, S.W.l. A full-time 
assistant in the Engineering Department of tho 
Technical College, W T est Hartlepool The Secretary, 
Education Offices, Park Road, West Hartlopool. A 
plant engineer for the locomotive, carriage axul 
waggon shops of the South Indian Railway Co.— 
Messrs. Robert White and Partners, 3, Victoria 
Street, London, S.W.l. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Boric Acid in Sea Water and its Effect on the Carbon 
Dioxide Equilibrium 

According to recent investigations on the boron 
content of flea water, amongst others, spectre- 
graphic analyses by V. M. Goldschmidt and Cl. 
Peters 1 , the boron content is considerably higher than 
hitherto assumed. In eonsoquence, quantitative 
analyses for this substance have been undertaken in 
several laboratories. The following table shows the 
results of a series of titration analyses of five different 
water samples of varying salinity, giving the origin 
of the sample, the boric acid content in rnilli- 
equivalonts per litre and in grams 15,03 per cub. m., 
as well as the chlorinities in per mi lie and the ratio 
boron to chlorine. 


Oceanic water thus contains 15 gm. B,O a per cubic 
metre as against 0*7 as given in oceanographical text¬ 
books. The values for the ratio boron to chlorine 
agree woll with the results (received by private com¬ 
munication) by H. W. Wattenbcrg, Institut fur 
Meeroskunde, Berlin, who found tho valuo 0 -250 X lib®, 
and by E. G. Moborg and D. M. Greenberg, Scripps 
Institution, La Jolla, California, whose values vary 
between 0-235x 10 ® and 0*242x 10 °. 

As the presence of boric acid may affect the carbon 
dioxide equilibrium of sea water, recently investigated 
by a committee of the International Council®, it 
was desirable to repent the determinations of the 
second dissociation constant of carbonic acid in boron- 
free artificial soa water. Tho constant determined 
by the Committee is a working constant, valid in a 
certain pli range. The now determinations of 
were carried out at 20°, with artificial soa water of 
varying salinity. The rosult may be summarised in 
the following equation relating the negative logarithm 
of the constant, pK' x , to the chlorinity of the water : 

pK' t - 10-45 - 0-682^Cl'*/ t( « *4* O-O20Cl°/ 00 . 

For 36 per mille sea water, the value of pK' % is 9-00. 
By means of this constant and determinations of 
boric acid and total carbon dioxide, it is possible to 
calculate also the apparent dissociation constant of 
boric acid in soa water at different salinities. The 
following relation was found between the negative 
logarithm of the constant pK# and the chlorinity: 

pK'x - 9-22 - 0-123VCl°/« - 0 OO 86 CP/ 00 . 

For water of 35 per mille the value of pK' B is 8*72. 
Calculation of the different carbonic acid constituents 
of sea water is possible when chlorinity, pH and 


alkali reserve are known. The values of total carbon 
dioxide as given in the tables worked out by the 
Committee of tho International Council are at the 
most 2 -5 per cent lower than those obtained when 
both pK ' and the corrected value enter into the 
calculations. The tonsion of carbon dioxide is not 
appreciably affected by the boric acid. 

Kurt Buoh. 

Thalassological Institute, 

Helsingfors, Finland. 

March 20. 

1 Guldftclimlilt, V. M., imd Petere, Cl., *'Zur Goochemle d«s Bore U”. 
yach . Quell. Wu». OMingen, Math.-Fhys. Klaww, 1032. 111. Cbemte, 
etc. 28. IV. Geologic, etc. 31. S. 536. 

• Buch, K., Harvey, H. W., Wattenberg, H., und Uriwnberg, 8 .: 
“Ober dttB Kohlonafiimjsystem im Meurwaflaer”. Con sell Perm. Inter, 
pour l’Kxplor. Mt*r. Rapports et Proofs-Verbaux. Veil. 79, 1932. 


Calcium Isotope with Mass 41 and the Radioactive 
Half-Period of Potassium 

Careful determinations have been made of the 
atomic weight of calcium extracted from two very 
old potassium-rich deposits—one a felspar from 
Rhiconich, Sutherlandshire, estimated at 1,000 
million years old, the other a pegmatite from Portsoy, 
Banffshire, probably about 600 million years 
old. Each mineral contained approximately 
9 per cent K a O and less than 0-3 per cent 
CftO, so that there seemed reasonable grounds 
for hope that the accumulation of tho calcium 
isotope with mass 41, through tho slow radio¬ 
active disintegration of the potassium in the 
deposit, might be sufficient to induce a detect¬ 
able change in the atomic weight from the 
normal value. 

Extraction with hydrochloric acid removod about 
one-third of its calcium content from the finely 
pulverised rock very rapidly. The residue proved 
much more resistant and, in view of the probability 
that ‘abnormal* calcium atoms, occupying the 
position of their parent potassium in the crystal 
lattice, were being preferentially extracted, no 
attempt was mode to carry the process to com¬ 
pletion. 

180 gm. of crudo calcium oxalate was thus obtained 
from about two hundredweights of each mineral. 
This oxalate was rigorously purified in accordance 
with the procedure of Hdnigschmid and Kempter 1 , 
to ensure the removal of all traces of barium and 
strontium, then converted to the nitrate and 
repeatedly recrystallised. Finally, the ratio CaCl t : 
2Ag was determined, using all the standard refine¬ 
ments of technique. 

Six determinations with Rhiconich calcium gave 
an atomic weight of 40-092, with a probable error of 
0*0006. Six determinations with Portsoy calcium 
gave an atomic weight of 40*089, with a probable 
error of 0-0004. Parallel experiments with calcium 
derived from recent marine sources—sea-shells and 
Bermuda limestone—gave values of 40-076 and 
40-077 respectively. 

From the above results, the radioactive half- 
period of the potassium isotope with mass 41 may 
be calculated on two limiting assumptions : (o) that 
all the calcium with mass 41 existent in the rook 
was extracted therefrom, and ( b ) that only one-third 
of this calcium was extracted. The resultant times 
are, on the former assumption, 2 x 10 u years 
(Rhiconich) and 1 *3 x 10 11 years (Portsoy); on Idle 
latter assumption, 7 x 10 u years (Rhiconich) and 


Origin 

Lati¬ 

tude 

Longi¬ 

tude 
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Boron content 

Ratio 

m. 

cqu./l. 

B.O, 

gm/m.* 

English Channel, 
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North Soa 

Cat teg at 

Cattegat 
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0 078 
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15-1 

10-8 

6-8 

2*7 
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0 000248 
0-000237 
0-000233 

0 000242 
0-000245 
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4*3 x 10 u years (Portsoy). The value indicated is 
thus of the order 1 x 10 1B years, in definite agree¬ 
ment with the recent work of Muhlhoff*. 

James Kendall. 
William W. Smith. 
Thomas Tait. 

Chemistry Department, 

University, Edinburgh. 

May 2. 

1 Z. anoraan. Chem.. IBS, 1 ; 1031 . 

• Ann. hep. Chem. Soc., 27 , 310 ; 1930 . 


Surface Tension of Colloidal Solutions, and the Action 
of Light on Soap Solutions 

Some time ago 1 a discussion aroso botwoon Prof. 
Mahajan and myself about the interpretation of a 
phenomenon which I described for the first time in 
1922, namely, the slow decrease in the surface 
tension of colloid solutions in general, as a consequence 
of the adsorption in the surface layer. I showed that 
this decrease could bo followed step by step by means 
of a proper instrument. 

Prof. Mahajan questioned my interpretation of the 
mechanism of this phenomenon especially in the cose 
of Boys’s soap solutions, and suggested that it was 
duo to the action of light, as ho had noticed a dif¬ 
ference whether the solutions were kept in the dark 
or not. I replied and, I believe, I succeeded in con¬ 
vincing him that the phenomenon in question was 
indeed duo to adsorption in the surface layer, and of 
a much greater amplitude than that which might be 
attributed to the action of light alone. 

Since then, 1 have had an opportunity of checking 
at the same time my statements and Prof. Mahajan’s, 
and I found that, as I had suggested, the effect of 
light—which is real—was small in comparison with 
the main phenomenon, namely adsorption as a 
function of time. This being settled, credit must bo 
given to Prof. Mahajan for his discovery of this effect. 
The figures given below will indicate the relative 
importance of the two factors. 

Decrease of Surface Tension of Sodium Olaate 
solutions as a Function of Time 
(Exp. Sept. 30, 1031) 

Solution kept in the 

dark and measure- flotation exposed to 
meats made In the daylight for 3 hours, 
dark. 

Decrease at concentration 

oflO- 4 . 3 -3 dynes 0-2 dynes 

Doorcase at concentration 

oflO-*. 18-8 „ 23*0 „ 

Here we observe a difference of 2-9 dynes and 5 *3 
dynes at two different concentrations, in favour of 
the solution exposed to light. The difference is not 
always so important: another experiment, at a 
concentration of I0~\ gives a difference of 2*2, 
another one (Oct, 5, 1931) shows no difference at all 
(1 <0 in both eases), and another still, shows a greater 
drop for the wrong solution. However, in general^ 
there is a difference, and the difference increases 
when the dilution increases. At a concentration of 
10“* the difference may be of the order of 0*1 to 0*5 
dyne, while it reached as much as 0 *4 dynes, in one 
experiment, at 10~*. 

We must not forget, however, that when dealing 
with a soap solution at a concentration of 10“ 4 , the 
measurable dynamic surface tension of which is about 
43 dynes, we are forced to neglect the first, and 


almost instantaneous drop from 73-7 dynes (pure 
water) to 43. When we deal with more dilute solu¬ 
tions (lfh ft ) the dynamic surface tension rises to 73 
dynes—very close to that of pure water—and the 
observod drop amounts to as much as 26 dynes (in 
the dark). 

To summarise, we can say that the drop in the 
surface tension of oolloidal solutions in gonoral, and 
in particular of soaps, is due as I have contended since 
1922, to adsorption as a function of lime, as pre¬ 
dicted by elementary thermodynamic considerations, 
and as expressed by the Gibbs-Thomson equation. 

To this general statement we can now add that 
Prof. Mahajan has shown that, in the case of soap 
solutions, light has an effect, and increases the 
amplitude of the decrease. The increase may reach 
the order of magnitude of 20^25 per cent of the total 
drop, when the solutions are highly diluted (10 *). 
When the solutions are more concentrated, the 
phenomenon is loss clear and sometimes even absent, 
and tho percentage caimot well be expressed, as the 
measurement of the real dynamic surface tension is 
impossible. 

P. Lecomte du Notfy. 

Institut Pasteur, Paris. 

1 Nature, 128, 674, Oct. 17, 1031, and 128, 278, Fob. 20, 1932. 


Methionine in Wool 

The method of estimating methyl thiol groups 
devised by Kirpal and Buhn 1 , and Poliak and Spitzer* 
(analogous to tho Zoisel process for the estimation 
of mothoxy groups) has recently been used by 
Baernstein 3 for methionine estimations iri a study 
of the sulphur distribution in a number of proteins. 
In a subsequent paper, Baernstein 4 refers to tho work 
of Rimington 0 and the writer on the cystine content 
of keratins, in which it was shown that these sub¬ 
stances contain enough cystine to account for nearly 
all tliis sulphur, and presumably as a consequence, 
ho did not carry out any determinations of methionine 
on keratin. 

King 4 , in discussing tho sulphur economy of 
animal fibre production, has pointed'out tho possible 
significance of methionine as a thiol body concerned 
in tho auto-oxidation of glutathione, and thus from 
these two points of view more definite information as to 
the amount of this acid in wool becomes of some 
interest. 

Some determinations on wool have boon carried out 
by the author as ‘described by Baernstein, with minor 
modifications, and with the few wools so far examined, 
the methionine content is of the order of 0-5 per cent 
on the dry weight on the keratin, Muollor 7 has actu¬ 
ally isolated methionine from wool to tho extent of 
about 0*2 per cent. 

In considering the effect on the relationship botwoen 
total sulphur and cystine sulphur in koratin of this 
quantity (0*5 per cent) of methionine, which corre¬ 
sponds to approximately 3 per cent of tho total 
sulphur 8 , it may be regarded as doubtful if such a 
discrepancy would be revealod by tho Folin-Marenzi 
technique for cystine determination. 

Moreover, recent work of But* and du Vignoaud 8 
shows that methionine, though not reactive to the 
Folin-Marenzi reagent itself, gives on hydrolysis with 
acids (particularly with sulphuric and to a lessor 
degree with hydriodic) ‘homo-cystino’, the next 
higher homologue of cystine, which is reactive to the 
Folin-Marenzi reagent. 
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Thun although it appeal's that methionine may be 
present in wool keratin to the extent of 0-5 per 
cent (and the possibility of other sulphur acids 
occurring in small amount must not be overlooked) 
it does not influence unduly the previous conclusion 
of Rimington 4 and the writer, that substantially the 
whole of the sulphur in keratin may be accounted 
for as cystine, even though some methionine, because 
of its hydrolysis to ‘homo-cystine’, may have been 
previously recorded us cystine when using the Folin- 
Marenzi technique. 

The complete distribution of sulphur in keratins 
will be more readily realised when more precise 
methods are available for the determination and 
isolation of cystine. 

John Barritt. 

Wool Industries Research Association, 

Headingley, L<‘eds, 6. 

April 6. 

1 Kirpal and Huhit, Monat*. Chem 36, 853; H >J.>. 

• Poliak and KplUt-r, ibid., 48, 113 ; 1022. 

* B&rrnstotn. ./. Mol. Chem., 97, ttfl3 ; 1932. 

* ibid., 97. «flO : 1932. 

* liarritt and Klmlngtoih Hiochsm. J £6, 1072 ; 1931. 

• Klnn, Tran*. Far. Soc., 29, 258 ; 1933. 

1 Mueller, J. Mol. Chtttn N, 157 : 1923. 

■ BarrlIt and Klntf, J. Text. Intt., 17, 394T ; 192(1. 

• Ilulz and (lu VlKiieaud, J. Mol. Chem., 99, 135 ; 1932, 


Priestley as a Practical Chemist 

Without wishing to he captious, may I say that 
tho statement by Prof. Meldrum at the Chemical 
Society on April 6 (Nature, April 1/5, page 555) 
that Priestley had confessed himself “not a practical 
chemist”, seems to me to convey rather a wrong 
impression, because T fancy that by the term practical 
chemist, Priestley meant something a little different 
from what we nowadays would mean by the ex¬ 
pression . 

In the passage in which tin* phrase occurs (“Experi¬ 
ments on Air”, 2nd edition. 1776. Vol. II, page 1) 
Priestley says lie “had no access to any person of 
that profession" and on page 51 speaks of having 
got Dr. Higgins to make him a quantity of red lead. 
From these, and other passages, 1 fancy he meant 
by the term practical chemist, n person who made 
his living by the preparation and selling of chemical 
compounds a professional chemist. 

Priestley was an amateur, and might very well 
have claimed to be though I do not know if he 
did so- an experimental chemist . which is much the 
meaning of practical chemist at the present day, and, 
in this sense of the term, Priestley was perhaps the 
most practical chemist that ever lived. 

T. S. Patterson. 

Organic Chemistry Department, 

University of Glasgow. 

April 14. 


Upper Limit in Explosive Chain Reactions 
The existence of an upper limiting pressure for 
explosion in thermal chain reactions has been 
explained in two ways. (1) The rate of branching 
of the chains, at tho limit, is just sufficient to balance 
the rate of gas phase deactivation of the carriers ; 
(2) a sudden change in the nature of the absorbed 
layer of gas on the walls of the reaction tube leads 
to the ejection of atoms or molecules into the gas 
capable of starting tho chain. In two recent letters 1 
to Nature, the gas phase deactivation theory has 


been further extended to explain the occurrence of 
the upper limit. It may be of interest, therefore, to 
describe an experiment with phosphine-oxygen mix¬ 
tures in which it can be shown that in the region 
above tho upper limit there is a gradual decrease 
in the length of tho reaction chains os the pressure 
is increased. 

In order to initiate the chain, dissociation of the 
phosphine molecule was effected by collision with 
an optically excited (2®/*!) mercury atom*. Tho 
pressure of tho phosphine was maintained at a constant 
value (0*130 mm. mercury) and a serieH of experi¬ 
ments was made at different oxygon pressures with 
tho mercury lamp burning at a constant intensity. 
As can be observed from Fig. 1, the rate of reaction 
increases at first, roaches a maximum and then 
decreases ; and the pressure of oxygen at the 
maximum is of the same order as that where the 
curves representing the upper and tho lower limit 
coincide 3 . The chain length consequently increases 
in the region below the lower limit, but above the 
upper limit it apparently decreases as the pressure 
of gas rises. 



Pq % , 
Fig. 1. 


It might be argued that this decrease in cliain 
length is due to deactivation of the mercury atoms 
by oxygon as the oxygen pressure is increased. 
Taking this factor into account, the rate of oxidation 
of phosphine is then given by 


R = - 


d[ PH,] 


__ K rpH wro 11 

dt MPH a ] + fe,[6j + i/ T -AiLPHjfllo.l), 


the first term representing the rate of starting and 
the second the chain length ; k x and fc, are velocity 
coefficients and t the mean life of the excited mercury 
atom. If /([O,]) ■« [O,], as is probably the case 
below the lower limit, R would increase with [O,] 
and tend to a maximum steady value when 
[0|] » [PH,]. Tho fact that R decreases shows that 
/ ([O,]) is of the form l/[0,]* and hence the chain 
length must decrease as [O,] increases. From the 
results, it may be readily shown by plotting XjR 
against [O,] 4 that n approaches unity. The oxygen 
molecule is thus an inhibitor for the reaction in this 
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region by virtue of its deactivating influence on the 
chain carriers in the gas phase. Ah the upper limit 
is approached, such deactivation diminishes until 
the rate of branching effects a balance between the 
two, and explosion occurs. 

H. W. Metarule. 

H. L. Rox huhuh. 

Chemistry Department, 

University of Edinburgh. 

March 24. 

1 Ubbolnlido, March 4, p. 32H ; IIiiiHh«*tvv< mxI ami (Jrant, March 11, 
p. 301. 

* Melville, TVor, Roy. Soc.> A, 138, 374 ; 1032. 

* Dalton, ibid.. A, 188. 203 ; 1930. 


Interaction Between Soot Films and Oil 

If a piece of glass, say a 3 in. x 1 in. microscope 
slip, is thinly smoked in a luminous flame, allowed 
to cool and a drop of oil allowed to fall from a height 
of a few centimetres on to the film, a circular pattern 
is formed immediately, radiating from the centre of 
tho drop. This figure usually has a eentral part of 
concentric strite of soot, surrounded by a circle of 
clear dots formed by the withdrawal of soot and its 
concentration at- their peripheries. Those dots are 
surrounded by a further region of rather larger dots 
with an outer annulus of smaller ones, all formed 
by the concentration of soot into the surrounding 
areas. Breaks in tho outlines in places show that the 
figure is strained. Outside the figure, annular regions 
of attenuation and concentration may be observed. 
The figure is usually about 0-5 cm. in diameter but 
varies with tho size of the drop. The structure is 
strong enough for the oil to be washed off the glass 
with an appropriate solvent, when it may be pre¬ 
served by mounting in situ with Canada balsam - 
xylene. It may also be formed by letting balsam, 
instead of oil, fall on the smoked slide. 

Tho following liquids have been found to yield 
patterns : medicinal paraffin, which is very viscous, 
castor oil, cotton-seed oil, olive oil, and ordinary 
paraffin. Peripheral disruption was shown by bromo- 
form, pentachloroethane, chloroform and nitro¬ 
benzene. Aniline yielded a pattern with eentral 
disruption and radiating effects. Cyclohex an ol and 
cyclohexanone yielded patterns. With glycerol 
and with sulphuric acid, disruption of the film 
occurred. 

Observation of the film os the drop falls shows 
that an evolution of gas occurs, the gas bubbles 
being responsible for surface stresses which drag the 
film away from the glass under them. Both new 
films and films formed overnight yield patterns. As 
oil which has been recently boiled forms patterns, 
it would appear that the gas is adsorbed by the 
soot as the film is formed and is not that dissolved 
in tho oil. 

I have not seen this effect described ; if it had 
been, it would surely have been well known to 
microscopists, as the patterns form very beautiful 
objects under a magnification of from 20 to 50 
diameters. They are easily visible to the naked eye 
and most of the structure can be seen under a hand 
lens. The general appearance is like a plant section 
or a coarse circular diatom. 

J. H. Coste. 

Teddington. 

April 8. 


Production of Electronic Oscillations with a 
Two-Electrode Valve 

In 1920, Barkhauson and Kurz discovered that 
an ordinary three-electrode valve could be made to 
give rise to oscillations of very high frequency 
(greater than 3x10® cycles per second) if the grid 
was maintained at a relatively high positive potential 
while the anode was made slightly negative with 
respect to tho filament. The explanation for the 
occurrence of such oscillations appeal's to be that a 
condition of negative resistance is possible when the 
electrons are given a to and fro motion within tho 
valve. It occurred to me some time ago that such 
a vibratory motion of electrons should be obtainable 
from a two-electrode valve of special design but 
eircuinstances prevented the construction of the 
valve until recently. 

The valve, constructed by H.M. Signal School, 
Portsmouth, consists of a central metal rod anode 
of 1 mm. diameter around which are arranged four 
filaments in parallel spaced equally on a ring 12 '5 mm. 
diameter. When the filaments are heated and tho 
anode is maintained at a high positive potential, the 
electrons are attracted from the external cathode 
towards the anode. A certain number of electrons, 
however, escape capture by the anode and travel 
towards the filament diametrically opposite to that 
from which they were emitted. In this way the 
necessary to and fro motion of the electrons may be 
obtained in a diode without any external field being 
necessary as in the case of the magnetron. Pre¬ 
liminary experiments have shown that the valve 
behaves in exactly the way predicted anti strong 
oscillations have been obtained. Another important 
feature is that by means of a tuned external circuit 
the frequency of the oscillations appears to be 
adjustable within fairly wide limits while all other 
operating conditions are kept constant. 

A two-electrode valve of somewhat similar dosign 
has recently been described by J. Sahanek 1 , but he 
gives a different explanation for the occurrence of 
oscillations. 

J. S. McPetkie. 

National Physical Laboratory, 

Teddington. 

April 4. 

1 J. Sahinok, Phy* Z. t 88 , <V.)3 ; 1032. 


Structure of the Lines of the Arc Spectrum of Silver 
The fine structure of tho more important lines of 
the arc spectrum of silver was examined by means 
of a reflecting echelon grating of high resolving power. 
This instrument and its mounting have been pre¬ 
viously described 1 . The light Hourco was a tube of 
fused silica fitted with external electrodes similar to 
those used by me in the investigation of the structures 
of the arc lines of indium 1 , thallium", and gallium 0 , 
excited by means of a high frequency oscillator. 
The discharge tub© was filled with neon at a pressure 
of about 0*5 mm. of mercury, and the capillary 
portion of the tube contained a small quantity of 
silver chloride. The capillary was heated to a tem¬ 
perature of about 600° C. All the lines examined 
were found to be simple. The half-value width of the 
lines was determined by obtaining two images of the 
line under investigation on the same plate, making 
two exposures at different pressures of the air sur¬ 
rounding the echelon grating ; the separation of the 



692 


NATURE 


May 13, 1933 


images at the smallest pressure difference at which 
the two images could still be resolved was measured 
and taken to bo the half-value width of the line. 
Now the half-value width of a lino with no fine 
structure (a simple line) due to the Doppler effect 
arising from the movement of the atoms is equal to 
v X \/0/Af/I-2 x 10*, whore v is the frequency of the 
line, M is the atomic weight and 0 the absolute 
temperature of the radiating atoms. In the follow¬ 
ing table tho obsorved half-value width of the linos 
examined is compared with the calculated width for 
a simple line. 


Line 

3280 

LS rt -2'7Vt 

1 3380 

1 6209 

I 2*p 

5405 

2*/Vr3'^t 

5471 

2*IW3* Z).,. 

4055 

2*/* 1 /i-4 , /> 1 ,i 

1 421 

2VW4 , D l , t 

Observed 
half-value 
width of line 

0 07 cm.' 1 

0 07 cm.' 1 

004 cm.- 1 

0 04 cm.- 1 

0-04 cm.* 1 

0*06 cm. -1 

0 05 cm.* 1 

Calculated 
width nf 
simple line 

0 07 cm.- 1 

I 

1 0 07 cm.* 1 

004 cm.-’ 

i 

0 04 cm.' 1 

0 04 cm.- 1 

0 06 cm.' 1 

0 05 cm.- 1 


Fine Structure of the Resonance Agl Lines 
The structure of the silver lines 3280 A. and 
3383 A. have been examined with Lummer plates 
by W. Mohammad and P. N. Sharma 1 using a 
specially constructed vacuum arc. They report 
identical triplet structures of intensity ratio 5:5:1 
and separations of 0 -218 and 0-116 cm." 1 respectively, 
the weaker component being on the violet side. 
They therefore attribute this structure to the 
common 5**^ term, which, with a J value of £ 
should only give a fine structure multiplicity 2J 4- 1 
r when J < /. A triplet 

W3 'D tlt 2 VW 4 , n„, could only arise if there 

---were an isotopic dis- 

04 cm.* 1 0*05 cm.- 1 0 05 cm.- 1 placement effect and 

___ _ __provided the g (/) fac- 

’ ~~ tors of the nucloii dif- 

04 cm. 1 0 06 cm.'* 0-05 cm.- 1 fered so that two of the 

four components super* 


None of tho observed lines has a greator width 
than that calculated fur a simple line. It can there¬ 
fore be concluded from the obsorved width of tho 
lines of the diffuso series that any structure in tho 
terms 2*P 1 / 1Sf 2*P, a , 3*D 32 and 3*D 4 / a must ho Joss 
than 0 04 cm. 1 ; and from the width of the resonanco 
lines, any structure in the l&j/i term must bo loss 
than 0 -07 cm. 1 (The triplet structure observed by 
Mohammad and Sharma 4 in tho resonance lines is 
due to self-reversal of the lines given by the vacuum 
arc lamp they used and also a ghost in the Lummer 
plate fringes in tho ultra-violet.) This simplicity of 
the LS’j , term is of tho greatest interest for it 
signifies that any doubling of this level arising from 
magnetic moments of the nuclei of the silver isotopos 
must be smaller than 0-07 cm.’ 1 This seems to indi¬ 
cate an abnormally low magnetic moment of the 
silver nuclei ; for the !S\ft term of copper has a 
doublet structure with a separation of about 0 -3 cm. 1 , 
and since the 1*$' I 2 term of silver corresponds to a 
more penetrating orbit, it would be expected that, if 
the silver nuclei possessed magnetic moments com¬ 
parable with those of the copper nuclei, the lS t / 9 
term of silver would possess a doublet separation of 
the order of 0-5 cm. 1 

It lias beon suggested to mo by Dr. S. Tolansky 
that the absence of structure in the deeply pene¬ 
trating 1 Si a level doos not prove that the magnetic 
moments of the silver nuclei are abnormally small. 
In tho spectrum of thallium, the 2£,/ 2 and 2*P l / 1 
terms possess large hyporfino structures, while the 
2*fYi term, which corresponds to an almost equally 
deeply penetrating orbit, possesses no observable 
structure. No explanation of this anomaly has been 
found, and it must therefore be considered possible 
that, owing to a similar cause, a normal magnetic 
moment of the nuclei gives rise to no observable 
structure in the lS\f 9 term of silver. The absence of 
fine structure could also bo explained by ascribing 
a mechanical moment of 0 to the nuclei of silver; 
but this seems to be improbable as silver possesses 
two isotopes of odd atomic weight (107 and 109) and 
all atoms of odd atomic weight hitherto investigated 
have been found to possess mechanical moments. 

Clarendon Laboratory, D. A. Jackson. 

Oxford. 

April 4. 

1 D. A. Jackson, Proc Roy. Sac., A, 128, 5G8; 1930, 

* 1). A. Jaokson, Z. Pky. t 7A, ; 193$. 

■ J). A. Jackson, Z , Phy*„ 78, 291 ; 1932. 

* W. Mohammad and P. N. Sharma, Indiem J. Phy*„ $, 76; 1931. 


posed. In this somewhat unlikely event the intensity 
ratios should be very different from the values quoted 
abovo since the abundance ratio is unity. This, how- 
ovor, would not be a serious contradiction since it is 
well known that intensity measurements with reson¬ 
ance lines are necessarily unreliable owing to solf- 
absorption. 

We have examined these lines with 25 and 35 
plate reflection echelons, employing water and liquid 
air cooled hollow cathodo discharges. Two hollow 
cathodes of 8 mm. internal diameter and 15 cm. 
length were used, the ono consisting of 5 per cent 
silver and 95 per cent cadmium, the other with the 
proportions reversed. 

With both cathodes, the two linos appeared single, 
of a total width not exceeding 0-050 cm." 1 , when 
tho discharge current was low (0*1 amp.). As the 
current was increased these particular lines broadened 
while the other lines remained equally sharp. With 
the silver cathode a sharp reversal occurs at about 
0*2 amp., the width of the clear centre band steadily 
increasing with heavier currents until, with a current 
of 0*8 amp., the separation botween the wings of 
the reversed line amounts to 0*13 ornr 1 . With the 
cadmium cathode the current could be increased to 
0-4 amp. without reversal. 

It may be concluded, therefore, that the structure 
observed by Mohammad and Sharma is a oase of 
self-reversal duo to the unsuitability of the vacuum 
arc source. Tho total structure width of the lines 
must be appreciably less than 0-050 era. -1 

The peculiar absence of structure in these and other 
Ag I lines is explained in a forthcoming paper ( Proc . 
Phyft. Soc .) by Dr. Tolansky, who infers that it is due 
to anoinalous external electron coupling, and not 
necessarily to zero spin or small magnetic moment. 

Wheatstone Laboratory, W, E. Williams. 

King’s College, A. Middleton. 

Strand, W.C.2. 

March 30. 

1 Indian J. Phyt„ 0, 75 ; 1931. 

The 'Tail' of the Male American Toad, Ascaphus 

Ascapkus (North America) and Liopdma (New 
Zealand) constitute, according to Dr. G. K. Noble, 
the Liopelmid®, tho most primitive anuran family 
in existence. Apart from the importance of A&oaphu* 
from the general phylogenetic aspect, it has often 
been credited with possessing a tail. Noble has 
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described a pair of tail-wagging muscles for the genus. 
Moreover, Aacaphus possesses a prepelvio skeletal 
structure of tho nature of a prepubis (or epipubis) 
and is further notorious in possessing post-pelvic 
‘Nobelian cartilages' (Mehelij). Presumably the epi¬ 
pubis and tho Nobelian cartilages represent chondxi- 
fieations of the pre- and post-pelvic portions of the 
linea alba respectively. The latter are known in 
Aacaphus only. 

Tho micro tom ised pelvic region of Ascaphus reveals 
tho following features : (1) the frog has the epipubis in 
tho form of an inverted Y, the arms of which arc 
synohrondrotically fused with the pelvic girdle, 
whereas in Xenopus the epipubis is merely articulated 
with the girdle. Presumably the structure is a deriva¬ 
tive of the linea alba as in Xenopus, whereas some 
Urodeles have a prepelvic element developing as a 
zonal derivative, and therefore not homologous with 
an epipubis. Tho Nobelian ‘cartilagos’ prove to be 
true bones with enormous marrow cavities. Their 
ontogeny is unknown, but they look suspiciously liko 
sesamoid bones (tendon bones). The cloaca is con¬ 
tinued into the tail, at the end of which it has a 
groove-like opening. The cloacal opening has large 
dermal proetodeal glands. The ‘tail’ is a mass of 
spongiose fibres, tho interstices of the network filled 
with blood. This erectile tissue is distributed into 
a pair of strands ventral to the cloaca and lateral 
to tho Nobelian bones, and a strand is pierced by 
tho cloaca. Tho skin is separated from the erectile 
tissuo by large subdermal lymph spaces, but is 
adherent ventrally and mid-dorsally. 

Thero is no doubt that the ‘tail’ of tho male 
Ascaphus is an intrornittent organ with highly 
developed erectile tissue comparable with that of 
the penis. If the genus is really very primitive, tho 
cloacal region in tho male may be of very great 
importance for the evolution of the omniote repro¬ 
ductive system. 

C. G. S. de Vnxiims. 

Department of Zoology, 

University of Stellenbosch, 

South Africa. 


The Neuro-Muscular Junction and Curare 

When, some years ago, I suggested 1 that the 
phenomena associated with the action of drugs on 
muscle might more appropriately be explained by 
reference to the actual facts of minute anatomy than 
to a hypothetical ‘neuro-muscular junction’, what 
I had in mind was the histological conditions present 
at the eminences of Doy6re and not the “part of the 
nerve which is exposed to the action of the drug, 
namely, its ending where the medullary sheath is 
absent’ 1 . The situation, to which Prof. A. V, Hill 
refers in his article on “ The Physical Nature of the 
Nerve Impulse", 1 is not materially different from 
any other node of Ranvier (it is only a node of 
Heavier), and the axis core is here consolidated and 
compact. At the eminences of Doyfcre it is, on the 
contrary, considerably subdivided beneath the ex¬ 
pansive surface of the saroolemma, and is accessible 
to* the action of drugs. 

The result of Fromherz's experiment is consistent 
with this view, but scarcely with the view that 
curare acts on the part of the nerve mentioned by 
Prof, Hill, since numbers of precisely similar parts 
are contained within the length of nerve subjected 
to experiment after removal. 


I make this comment on a detail of Prof. Hill’s 
interesting paper because the point is capable of 
further development. The transformation of the 
norvous material from a dense to on attenuated 
state is carried a stage further within the muscle 
fibre proper, a fact which should receive more 
attention than has yot been accorded to it if tho 
physical nature of tho muscular contraction is to 
be understood in correlation with tho actual mech¬ 
anisms which subserve it and not merely in corre¬ 
lation with associated phenomena. 

While it is desirable that tho histological accounts 
of muscle and nerve should be pruned of their many 
inaccuracies and irrelevancies, may I suggest to 
Prof. HiJl that the existence of what are called ‘end- 
plates’ is not dubitablo by those familiar with muscle 
histology ? 

Tudoii Jones. 

University of Liverpool. 

April 8. 

1 "Prooomlinga of the Anatomical Society.” 7. Anat., 68 , 16S, 
October, 1928. 

* Nature, 181, 501, April 8, 1938. 

Some Limiting Factors in the Environment of the 
Common Limpet, P. vulgata 

The relation of tho organism to the environment, 
especially to limiting factors in the environment, is a 
subject of much importaneo to tho student of 
bionomics, hence the following observations made in 
1932 are considered worthy of record. 

On the morning of August 28, 1932, at about the 
end of the period of hot dry sunny weather, dead, 
dying and weak limpets, Patella vulgata , were found 
at about high-water neap-tide level on a platform of 
cliff at Stepper Point, near Padstow. The dead and 
dying limpets (about 3 cm. long) were found both in 
and at tho edge of healthy-looking pools which were 
lined by a pink encrusting calcareous alga ( Litho - 
thamnion or an ally). Around these pools and exposed 
to the air was a rim of white dead alga on which were 
numerous dead Patella, some having dried-up bodies. 
Suspicion that the pools may have been polluted — 
although pollution alone would scarcely suffice to 
explain the dead limpets on the rims—led to an 
examination of limpets at higher levels. It was then 
found that much larger limpets whose ‘homos’ wore 
out of water woro so weak that one could easily lift 
them off the rock slowly with a silver fruit- 
knife, whereas ordinarily a stout potato knife is 
barely strong enough to remove them evon whon 
plunged suddenly under the edge of the shell. 
The occurrence of these weak limpets enhanced the 
probability that the reduction in the level of the 
pools was natural, and led to the examination of 
more alga-encrusted pools in the locality, where more 
dead limpets were found, especially in tho dried-up 
rims. There seems little doubt therefore that evapora¬ 
tion had exposed the rims of pools and the pool- 
limpets to the air. A few days later limpets in 
this locality—after immersion in sea-water during 
the increasing tides—were firmly seated on the 
rock. 

The pools were situated at about the level of high- 
water neaps where usually the splash of the waves 
would renew the water even at neap tides, but on 
August 23 it is clear that the pools had remained 
stranded from some unusual cause, since many of the 
limpets had dried-up bodies. An explanation is 
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suggested by an examination of the Admiralty Tide 
Tablet) and a consideration of local conditions. 

The soa had maintained in the locality a continuous 
and arrostingly noticeable flat calm for some days 
previously ; such light winds as occurred being off¬ 
shore. It also happened that the period coinoidod 
(a) with low (summer) H.W. neap tides, August 
25-28*, and (b) with rather warm woather a . Thus 
the absonco of renewal of the water ox tended over an 
unusually long and warm period and caused the limpets 
to bo exposed to hot weather conditions at midday. 
It ie known that limpets may not bo wotted during 
a few successive neap tides in calm weather 8 , but the 
exposure during a set of neap tides following the 
normal midday exposure at low water of spring tides 
would impose a severe strain upon the animals. 

The death of the limpets on tho rim of the pools 
therefore followed an unusual exposure to sun and 
air, while those succumbing in tho pools had doubt¬ 
less been subject to large and complicated variations 
in the little-known co-existing physical and chemical 
conditions 4 . At tho same time limpots accustomed to 
exposure higher in the foreshore survived, though in 
a weak condition. These facts confirm the critical 
nature of the environment round about the level of 
H.W. neaps 6 . Limiting natural environmental t;on- 
ditions unfortunately not closely definable—in tem¬ 
perature, humidity, certain chemical and other 
physical factors were therefore either approached or 
surpassed in this locality for P. vulgata in August 
1932. J.H. Orton. 

Department of Zoology, 

University of Liverpool. 

April 6. 

1 Admiralty Tide Tables 1032. 

1 Pally Weather Report, British Section, Meteorological Office, 
London. 

■ J. H. Orton, J. of Mar. Biol. Ae*oc., 18. 279 ; 1929. 

‘ J. Jl. Bruee, Pror. and Tram. Liv. Biol. Sac., p. 10; 10:u, 

* J■ Uolman, J. Mar. Biol. A*toc., 18, 467 ; 1933. 


Measurement of Light for Biological Purposes 

The measurement of light intensity has always 
presented certain difficulties to biologists, especially 
when it was necessary for the measurements to be 
made under field conditions. The available methods 
were either slow, or measured only limited spectral 
ranges, or else involved the use of cumbrous apparatus 
of limited portability. We have lately used, howevor, 
a form of apparatus which seems to be free from 
these disadvantages. Wo are so impressed with the 
usefulness and simplicity of this apparatus that we 
wish to bring it to the notice of readers of Nature 
and particularly to that of biologists. 

The essential part of the apparatus is a Bornlieim 
photo-voltaic cell. The current produced by exposing 
this cell to light is measured by the deflection of a 
Unipivot galvanometer, which is sufficiently robust 
to be read easily in a small boat and has already 
travelled many hundreds of miles in a motor-car 
over bad roads. A manganin resistance of 1,000 
ohms is put into the circuit for readings in full day¬ 
light. There is no lag in the readings and there is 
no dark current. Moreover, there is no reversal of 
the current at certain spectral ranges, as may be the 
case in some rectifier photo-cells. 

Using this cell enclosed in a watertight container 
we obtained the following measurements of light 
penetration in Windermere. For comparison with 
the figures so obtained are given those measured | 


with a recent form of potassium-on-copper vacuum 
cell. In using the latter, it is necessary to amplify 
the primary photoelectric current about two hundred 
times in order to obtain readings comparable with 
those of the Bemheim cell. The thermionic potentio¬ 
meter devised to accomplish tho amplification and 
measurement is naturally somewhat bulky and less 
readily portable. 

Unfit Intensity at different cfcptlw In ‘Windermere. 

February 8, 1933. 

Depth iu m. 1 2 8 5 7 9 11 13 

Bomhulni cell 3a 0 19*0 11*1 3-84 1-33 0 45 U 15 0-052 

Vacuum cell 

amplified 30*3 15-0 7-41 1-82 0-43 011 

Value* a* percentas®* of full day Unlit. 

The greater utility of the Bemheim cell for this 
type of work is due not only to its greater sensitivity 
but also to the fact that it is sensitive over the whole 
range of the visible spectrum. The cell we have 
employed for outdoor work has the following spectral 
sensitivity, given as galvanometer deflection per 
1,000 ergs per cm. 1 per sec. (for the facilities necessary 
to make these determinations we are indebted to 
Prof. R, Whiddington) : 

Wave-length in A. 3500 4200 5000 5700 6200 7000 
Sonsitivity 1-4 3 0 5-6 6-7 4*8 1*1 

Tho vacuum cell used in the above mentioned 
measurements lias a maximum sensitivity in the 
region 4000-4900 A. and only slight sensitivity in the 
rod. W. H. Peaiisaix. 

P. Ullyott. 

Frosh Water Biological Laboratory, 

Wray Castle, Ambloside. 


Preservation of Fossil Bones 


Under the above heading in Nature of March 11, 
Pv 366, Mr. Ludovic McL. Mann states that the 
mammalian bones in the Kolvingrove Museum, 
Glasgow, “were all found ... in the laminated 
gravels of the old raised terrace of the Kelvin river, 
some eight miles east of Glasgow, at about 170 ft. 
O.D.” 


Headers will probably interpret “raised terrace” 
as they are accustomed to interpret raised beach, 
that is, os a terrace originally formed at a lower 
level and owing its present position to relative eleva¬ 
tion of the land. Certainly they will think that the 
gravel deposit in which the bones were found is a 
higher terrace of the River Kelvin, in the same way 
as the implementiferous terraces of southern England 
are higher terraces of the rivers occupying the valleys. 

Recently, I have been studying the Kelvin valley 
terraces in an attempt to understand the glacial 
history of the Glasgow district. I think, with other 
geologists, that there is no connexion between the 
I70-ft. terrace of current-bedded sands and gravels 
and the present River Kelvin, other than that they 
occur in the same valley, referred to above aa the 
Kelvin valley. 

The late Prof, Gregory 1 , on more than one occasion, 
gave a Mousterian age to the gravels of these terraces, 
but it is now clear that they must be very much 
more recent than the Early Magdalenian. 

W. J. McCau-jen,* 

University of Glasgow, 

April 1. 


1 cf, Gregory, J. W 
from the GfUcUl aim) ‘ 
Museum. University 
Uoq of the 
Deportment 


.Cum®, D., ’ Tho Vertebn 
kdal Beds oT SwUend In the 1 
EvWftnoe on ‘ 


Mftt ojth* Buntorian 
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Woolly Hair in a Nordic Pedigree. An interesting 
ease of an apparent mutation in hair character 
inherited as a simple Mendelian dominant through 
five generations in a Norwegian family has been 
described by Dr. O. L. Mohr (J. Hered vol. 23, No. 9) P 
The hair is woolly or ulotrichous and short, closely 
resembling that of a negro but densely set. The 
individuals are otherwise of Nordio type and colour¬ 
ing, and all the circumstances render any crossing in 
the ancestry highly improbable. The descent is from 
a woman who married twice and left woolly-haired 
individuals in both lines of descent, the sibships 
numbering 38 woolly, 42 non-woolly and 3 unknown. 
The parents and grandparents of this woman are 
known, but not their hair characters. The woolly 
hair is flattened or kidney-shaped in cross-section 
and shows only traces of a medulla. It only reaches 
the length of negroid hair but is light in colour. This 
appears illuminating in j*egard to the origin of the 
ulotrichous races of mankind, as such hair is also 
dominant in racial crosses. The similarity cannot, 
however, be pressed too far, since in negro crosses 
the later generations show various degrees of the 
woolly condition. Nevertheless it helps to indicate 
how the ulotrichouH character may have arisen, 
possibly independently, in Negro and Melanesian. 

Destruction of Predatory Animals in Alaska. The past 
five years have shown in Alaska an increased destruc¬ 
tion of predatory animals owing to the assistance and 
advice given to trappers by the local control leader 
of the Bureau of Biological Survey (Koport for year 
ended June 30, 1932). In the year before control 
work was undertaken, 1926-20, 1,111 wolves and 
coyotes were presented for the 15 dollar bounty, aud 
in 1927-28 the number was 2,161. In 1929-30, 
notwithstanding that the legislature reduced the 
bounty to 7.50 dollars on wolf and 6 dollars on 
coyote, there were 2,304 individuals presented. In 
1931, with the bounty re-established at 16 dollars, 
though fewer private trappers worked in the Territory, 
reports to the Bureau show an increase in the catch 
over the preceding year of nearly 70 per cent. 

Penguin Embryos. C. W. Parsons has described the 
series of penguin embryos, 04 of the gentoo and 14 
of the ring penguin, collected by the “Discovery" 
Expedition (Reports, vol. 6, 139-164 ; 1932). The 
earliest embryo corresponds with an embryo of the 
fowl of 24 hours incubation j the latest is a ring 
penguin about six inches long, fledged in the boat 
of silky down with which it hatches. The intervening 
embryos are arranged in six stages. A description 
of the more outstanding features of each of the eight 
stages is given and is followed by comparative 
studies on the brain, feathers, and cartilaginous 
skeleton. In the brain, one of the notable features 
is the preoooious development of the pineal body and 
for a time its disproportionate size. The last feather 
rudiments to appear are those on the wings. The 
author oommente on the controversy as to whether 
feathers can be derived, like scales, from oonioal skin 
papilke and refers to the granular type of skin 
reproduced in the earliest feather papilla “as being 
a likely characteristic both of the ancestors of birds 
and of the scaly reptiles". In the skeleton the carti¬ 
lages of the fore-limb grow at a prodigious pace, 
the author remarks that the body of the penguin, 


h Items 

with its back arched and its limbs hanging vertically, 
is extraordinarily reminiscent of the aquatic reptiles 
of Mesozoic ago. Small transitory papillffl which 
appear on the dorsal side of the lung are interpreted 
as incipient air-sacs which do not proceed with thoir 
development; air-sacs in that position would be 
hemmed in between the distended lung and the 
unyielding dorsal wall of the ecelomic cavity and 
in time would be eliminated. The development of 
the heart is traced in some detail. The paper is 
illustrated by text figures and by six admirable 
plates. 

Tintinnids of Mutsu Bay. Much of the fauna and 
flora of Mutsu Bay lias been described already 
systematically in the Science Reports of the Tdhoku 
Imperial University (Reports of the Biological Survey 
of Mutsu Bay). Vol. 8, No. 4, November 1932, con¬ 
tains the Stomatopoda, Oirripodia and the pelagic 
Ciliata, suborder Tintinnoinca. The last, by Yoshine 
Hada, includes a large number of species obtained by 
the author himself in surface collections and vortical 
hauls at numerous stations, August 1929 September 
1930, and plankton collected wi th a surface tow-net 
twice a month in 1927-31 and preserved in the 
Asamushi Marine Biological Station of the Tdhoku 
Imporinl University. Tintinnids form a very im¬ 
portant part of the unicellular plankton and their 
importance is being recognised more and more, for 
they arc the food of innumerable small marine 
animals swimming in tin* surface layers, from Pro¬ 
tozoa to young fishes. From this region, thirty-four 
species belonging to twelve genera and eight families 
aro recorded, seven species being new to science. The 
most predominant genus is Tintinnopew. Some of the 
genera Tintinrwpeis have a wide distribution and such 
a well-known species as Tintinnopsia beroidea , common 
in British waters, abounds in Japanese seas in February - 
April and Sopfcomher. The family Tinfcinnidae, the 
members of which assume comparatively large 
dimensions in warm waters, is represented by only 
four species, but three of those reoorded are com¬ 
mon, including a new Tintinnue closely related to 
Tintinnus tenuis Kofoid and Campbell, and both of 
those occur abundantly. The paper is illustrated by 
clearly drawn text figures of the lorioa of most of the 
forms. 

Root Systems of Fruit Trees. The results of modem 
research are revealing many striking facts about the 
extent of tho root systems of various plants. Older 
ideas about shallow-rooted and deep-rooted plants 
do not seem to hold. A recent paper by Mr. W. S. 
Rogers (“Root Studies III", J. Pomol . and Hort . SoL f 
11, No. 1, 1-18, March, 1938) shows not only that 
the roots of gooseberries penetrate the soil to a depth 
of 8 ft. but also correlates root development with 
manurial treatment. Pears and black currants were 
also studied. Roots of the former reach a depth of 
11 ft. and of the latter 7 ft. Pears grafted on. seed¬ 
lings were compared with those grafted on Angers 
quinoo. The seedling ropts consisted of a large 
number of main roots going almost vertically down¬ 
wards, whilst quince roots form a horizontal ‘scaffold¬ 
ing’ from which fine roots descend. Heavy manuring 
with farmyard manure increased the total amount 
of root produced, but tended to make the system 
more compact. 
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Plant Geography of Ulijanowak. This part of Russia 
in Europe lies south of the middle reaches of the 
Volga. The Variation in natural conditions within 
this area causes great diversity in the vogetative 
covering. Most of the forests are-pine, or subsidiaries 
resulting from felling, and are classified into the 
Pinetum querceto-filiosum type growing on the higher 
and wetter places, and the Pinetum querccto-sub- 
stepposurn siccum type. The composition of those 
forests and tho undergrowth, including tho grnssy 
soil covering, has been examined by H. Grossot (Bull. 
Soc. Nat. Moscou , 41, Nos. 1-2). Tho study terminates 
with a short, discussion on the steppe vegetation. 
The author emphasises the value of a consideration 
of the vegetation of areas in schemes of agricultural 
development. Water is the limiting factor in crop 
production, and, as tho same amount of rainfall may 
give different effects according to the nature of tho 
soil, the vegetation is suggested as a means of detect¬ 
ing biologically equivalent areas. 

Land Bridges of Gondwanaland. In the Bulfolm of 
the Geological Society of America, 1932, Prof. 0. 
Schuchert deals with Gondwana land bridges (pp. 
875-915), and his discussion is followed by a paper 
on isthmian links by Prof. Bailey Willis (pp. 917 -952). 
Both papers are admirably illustrated by coloured 
maps. As tho result of some thirty years' study of 
the palaeontological evidence, Schuchert concludes 
that (a) the marine life of southern North America 
and southern Europe, and of South America and 
Africa, from the Silurian to the end of the Miocene ; 
(b) tho distribution of the land plants and animals 
from tho Permian to tho Cretaceous ; and (c) tho 
discontinuous localisation of recent life in Africa and 
South America, are overwhelmingly in favour of the 
existence of the Gondwana land bridge up to the end 
of Cretaceous time. The submergence of tho bridge 
is thought to have taken place from the Eocene to 
the close of the Miocene, and it is considered likely 
that during tliis time there may have been a South 
Atlantic archipelago. Willis discusses the erogenic 
processes that may have been responsible for the 
formation of bridges such as the Isthmus of Panama, 
arguing from this particular case that marginal up- 
thruirting has been due to expansive forces originating 
in adjoining basins and deeps. Similar “isthmian 
links" of the post ore traced between Africa and I 
India ; Asia and Australia ; and Africa and Brazil, 
along the lines of present-day submerged ridges and 
island chains. Assuming some general cause of 
moderate refrigeration, an attempt is mado to show 
that the diversity of Permian climates in the northern 
and southern hemispheres is not inconsistent with 
the atmospheric and oceanic circulations controlled 
by tho postulated “isthmian links" of that period. 

Katabatic Winds. In spite of all that has appeared 
during the past few years dealing with katabatic 
winds, there is evidently still a large field of research 
into these and other winds that arise during the 
night when cooling of the lower layers of the atmo¬ 
sphere tends to isolate them from the upper 'free 1 
atmosphere. S. Atmanath&n (India : Meteorological 
Department. Scientific Nates, vol. 5, No. 46; Cal- 
cutta: Government of India Central Publication 
Branch, 1962 ; 10 annas ; Is.) describes the occur¬ 
rence at Poona of a curious type of squall which he 
oolls a solitary gust. These are sudden onsets of wind 
from the direction of the gradient wind that interrupt 
intervals of calm separating periods during which 
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katabatic winds are blowing, and lost from three to 
fifteen minutes. In most cases the squall is accom¬ 
panied by a slight rise of pressure, and no subsequent 
fall; temperature generally falls temporarily during : 
the squall, sometimes by so much as 4° F. This is 
a very unusual accompaniment of a sudden increase 
of wind on a clear night, and seems to rule out the 
possibility that the effect may be due to the gradient 
wind suddenly undercutting the cold surface layers. 
The author makes a tentative attempt to explain 
matters with the aid of mathematical dynamics, 
following Margules, but it is doubtful whether the 
observational material is complete enough for this, to 
mention only one obstacle to such an undertaking. 
Another difficulty of explanation arises from the 
fact that the usual direction of the gradient wind 
agrees roughly with the trend of the valley. He 
seems justified, however, in concluding that tho 
phenomenon is in some respects analogous to a tidal 
bore—a surge of colder air of slightly higher pressure 
up the valley from the regions fed by the normal 
katabatic wind. 

Anomalous Absorption of y-Rsys- B- Arakatsu has 
mado (Mem. SciTaihoku Imperial University, 
Doc. 1932) an interesting suggestion to account for 
tho anomalous absorption of y-rays, observed by 
Tarrant, Chao, and others as an excess absorption 
for the heavier elements over that predicted by the 
Klein-Nishina formula for electronic absorption. This 
excess lias usually been regarded as nuclear in origin. 
Arakatsu ascribes the effect to the extranucloar 
electrons, and ho suggests that the rest-energy of 
these electrons may be capable of quantum jumps. 
He regards the electrons as wave-mechanical systems 
the energies of which may bo calculated like those of 
a two-dimensional oscillator. The electrons taking 
part in the process are supposed to be those lying 
'Within a radial distance of the nucleus which is less 
than a half wave-length of the quantum radiation 
from a ‘jumping electron 1 . The density of these 
electrons is obtained by the method of Thomas and 
Fermi, and the additional absorption is found to 
vary with the atomic number in fair accord with 
experiment. 

Effects of the Addition of Tellurium to Lead. A papor 
read by Messrs. W. Singleton and Brindley Jones 
before the Institute of Metals on March 8 dealt with 
the chemical and mechanical effects of the addition 
of tellurium to lead to the extent of eay 0*07-0*10 
per cent. It is shown that such alloyed lead has a 
greatly increased resistance to attack by sulphuric 
acid, actual plant tests indicating that tho loss of 
weight is only one-seventh of that of the most 
resistant chemical lead hitherto produced. Chemical 
lead is known to recrystallise spontaneously after 
strain at room temperature, and cannot, therefore, 
be hardened in that manner. With more than about ; 
0*1 per cent, of tellurium, the product shows no I 
softening through cold rolling after 140 days, with the 
result that tensile strengths up to about 4,000 lb. 
sq. in. oan be obtained in cold-rolled sheets, 
degree of duotility associated with this tensile 
strength is good. On annealing after cold work the 
alloyed lead shows a relatively very fine crystal rise 
as compared with that for the lead itself. The alloy ! 
oan be extruded normally when both the strength „ 
and elongation we distinctly greater than those of 
the pure metal, and with slow rates of straining the 
elongation may approximate to 100 &!■: 
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fatigue limit of the tellurium-load is of the order of 
± U’5 tons per sq. in., nearly three times that of 
ordinary lead. Tests made on the resistance of pipes 
to bursting by frost, showed that the addition of 
tellurium greatly improves the material. It is stated, 
though no actual results are given, that the addition 
of tellurium to lead alloys exerts similarly beneficial 
effects. 

Sewage Purification by a New Process. The problems 
of sludge disposal and effluent purification are still 
troubling inland municipalities in most civilised 
countries, and though this century has seen many 
improvements in detail, the broad problems remain 
unsolved, A novel process has recently been developed 
in New York, which originated in the desire of Messrs. 
Guggenheim Brothers to find a new outlet for sodium 
nitrate. The desire has not been fulfil led, but G. H. 
Gleason and A. C. Loonam, on behalf of the firm, 
have succeeded in devising a system of purification 
and disposal that demands the attention of all con¬ 
cerned. The principles of their systom consist in 
clarifying the sewage by precipitation with ferric 


sulphate and lime, filtering and burning the sludge, 
recovering the ferric sulphate by treating the ash 
with sulphuric acid, and purifying the effluent by 
moans of the base-exchange material, zeolite. During, 
the precipitation process, air is passed continually 
through the liquid to keep the iron in the ferric state, 
and careful control of the hydrogen ion concentration, 
at pH 6-8, is essential for success. Ferric iron, 
followed by limo, was found to bo the best precipitant. 
In the base-exchange process, the basic nitrogen in 
the organic compounds present in the effluent is 
exchanged for the sodium in the zeolite, and when 
the latter is spent, it is regenerated by washing with 
a 20 per cent solution of sodium chloride. The 
nitrogen compounds in tho brine are decomposed by 
distillation with lime and the ammonia is recovered, 
whilst the purified brine becomes available for 
further use. Tests on a plant troating 2,500 gall, of 
crude sewage a day have given excellent results, 
and a plant of ten times this capacity is now being 
installed at Chicago. The proprietors of the process 
are sanguine that capital and operating costs will com¬ 
pare very favourably with those of existing processes. 


Astronomical Topics 


Periodic Comet Pons-Winnecke. This oomot attracted 
much attention in 1921 and 1927 from its near 
approaches to the earth, the least distances being 
12 and 3£ million miles. Since 1927, it has made a 
close approach to Jupiter, which has increased the 
perihelion distance by six million miles, so that there 
will be no more approaches to the earth so close as 
that of 1927, which was the second closest approach 
on reoord ; the closest was LexeH’s comet in 1770, 
the distance being 1$ million miles ; but this proxim¬ 
ity was not known until later. 

The first to observe comet Pons-Winnecke at this 
return was Dr. A. Wachmann at Bergedorf; the 
following two positions were obtained there from 
photographs taken with the Lippert astrograph 
[Beob, Zirk . No. 12) : 

U.T. R.A. (1933.0) N. Decl. Mag. 

March 24^2*56 * 0 ® 17*44*0® 9°27' 14 

25 2 2*6 17 47*3 9 22 14i 

The indicated date of perihelion passage is about 
May 18*7 ; the comet will be nearest # to the earth 
about the same time, its least distance being about 
fifty million miles ; it should be within reach of 
moderate instruments this month. As the period is 
now 6 yr. 1 mom, there is likely to be a closer 
approach in 1939 than this year. 

Photographing the Moon's Shadow on the Earth during 
the Eclipse of August 31 , 103 a* Popular Astronomy for 
April contains an article by W. M. Browne, of the 
U.S. Naval Observatory, Washington, in which he 
describes a successful attempt to photograph this 
shadow from an aeroplane, which was just outside 
the southern limit of totality. A cinematograph was 
used ; at the beginning and end of the exposure, the 
camera was directed to a chronometer, so that the 
accurate time oan be deduced for each part of the 
picture ; the focus was altered before directing it to 
tbs ground. It was noted that one of Batty’s Beads 
remained visible throughout, showing that the 
aeroplane was almost on the limit, but just outside 
It. To the eye, no definite edge of the shadow could 
be seen on the ground, but on developing the film it 


was found that some details on the landscape could 
be seen before and after totality, becoming invisible 
during totality, wtiich lasted 9*4 see. at the region 
photographed. As the predicted time was 14 sec., 
it is concluded that the predicted sou thorn limit was 
0*4 mile too far south ; also mid-totality was later 
than the predicted time by 3*8 sec. The region was 
the town of Suncook, New Hampshire, six miles 
south-east of Concord. 

Motion of the Spiral Nebulz. The presidential address 
to the Royal Astronomical Society on this subject 
by Dr. Knox Shaw has now boon published (Afon. 
Not, Boy. Ast. Soc., Feb. 1933). When tho first 
determinations of radial velocity were made, the 
high speed of the sun due to galactic rotation was 
not applied ; this accounts for most of the approach¬ 
ing velocity found in the case of the Andromeda 
nebula. Early discussions seemed to indicate that 
the galactic system had a velocity relatively to the 
mean of the spirals of some 200 km./sec. towards the 
direction of Capricomus, as seen from the sun. 
However, when the correction for galactic rotation is 
applied, our own galaxy seems to have a small velocity 
referred to the mean of the others. This is not 
unexpected, since our galaxy seems to be unusually 
large and massive. Tho value actually adopted for 
the solar motion (due to de Sitter) was 286 km./sec. 
towards R.A. 314°, N, Decl. 66°. One rather sur¬ 
prising point is that the red spectral shift has an 
appreciable effeot on the photographic magnitudes 
of the nebube, amounting to a quarter of a magnitude 
for the distant ones. It might have been expected 
that the shift would bring some ultra-violet spectrum 
into tho visible region; but these nebulas do not 
appear to have an ultra-violet speotrum strong 
enough to register on the plates. 

Dr. Knox Shaw estimated the average peculiar 
motion of the nebulas as about 140 km./sec. He 
also suggested that the individual members of the 
Clusters of spirals are Considerably fainter (some 
0*9 magnitude) than isolated spirals. But more 
evidence is needed before this can be received with 
confidence. 
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Copepods of 

R. CHARLES BRANCH WILSON has recently 
published a beautiful and important mono¬ 
graph which he dedicates to the late Richard Rathbun, 
assistant secretary of the Smithsonian Institution 
from 1897 until 1918*. This is a study of marine, 
brackish-water and fresh-water sjiecies of copepods, 
including those that are froe-swimming, commensal, 
semi -parasitic and parasitic. The area studied is 
large, including the whole of Cape Cod, Mass., and 
all the islands south of it and those portions of the 
surrounding ocean between latitude 40° and 42 rj N. 
and between longitude 69° and 72° W. It lies at the 
latitude where the northern and southern faunas 
meet and overlap, and therefore contains representa¬ 
tives of three distinct plankton faunas, those of the 
area itself, especially of the ponds and beach sands 
which make up the bulk of the species, the northern 
species brought by currents from the Bay of Fundy, 
the Gulf of the St. Lawrence or even farther north, 
and the southern species brought from the tropical 
Atlantic and the Gulf Stream. 

The number of species previously reported from 
the area is 148. The present work increases this to 
373 including 178 genera, several of which are new, 
and there are many new species. It is based mainly 
on ft collection made in this area by the late Dr. 
Rathbun during the summers and early autumns of 
the yoars 1881-85 inclusive. Some of the specimens 
were obtained by surface towing and the rest wore 

• (ftiarUm Hranch Wilson. “Tin* Copepods of the WcxxIn Hole 
Boston, MaBSttchuNettM.” Hull. IT»8, UNat. A/m., HmlMmoman 
Institution. Washington, !),(’., 1032. 


Woods Hole* 

taken during the trawling and dredging operations 
carried on by the steamers of the Bureau of Fisheries, 
the Fish Hawk and Albatross, In addition there is the 
entire collection of local copepods made by the 
Bureau of Fisheries, collections from fresh-water, 
brackish-water and salt-water ponds made by Dr. 
Rathbun and continued by Dr. Wilson and many 
specimens from tho beach sands. The whole forms a 
unique collection which is specially valuable on 
account of tho notes, particularly colour notes, made 
by Dr. Rathbun when the animals were still alive, 
many of tho copepods having only been described 
previously from preserved specimens. 

There are new records of numerous speoios which 
are only taken very early in the morning or late at 
night and an important addition to the ‘gear* was a 
devico known as the ‘trawl wings’ attached to tho 
boan trawl which captures the small free-swimming 
animals often living in extreme abundance just above 
tho bottom. Dr. Rathbun’s dissections, miorosoopic 
preparations and drawings wore also of muoh use, 
but this monograph could not have been written 
unless the author himself were an expert on the 
subject. Dr. Wilson is well known as such an expert 
and there is a large amount of his own work here 
and much that is original. A clear account is given 
of so many groups illustrated with neat text figures 
and plates that the volume may well serve as a text¬ 
book to workers in all lands, including as it does 
representatives from almost every copepod family 
with a large number of sjjoeres figured and described 
and useful keys to the sub-orders, genera and species. 



Amino-Acids, Proteins and Proteolytic Enzymes 

By Prof. Max Berumann, University of Dresden 


II 

r l^H18 is perhaps a suitable moment at which to 
JL assess our knowledge of the proteolytic enzymes. 

It remains a fact that dipeptidase, aminopoly* 
peptidase and carboxypolypeptidase are three distinct 
enzymes ; for the present, we may retain those names, 
but only so long as we bear in mind that they do 
not truly express the characteristic properties of the 
enzymes. We have seen that there is a dipeptide 
of naturally occurring amino-acids (asparagyltyrosine) 
which is not attacked by any intestinal proteolytic 
enzyme; thero is a dipoptide (tyrosyltyrosine) 
which is hydrolysed not only by dipeptidase but 
also by carboxypolypeptidase; finally there are 
dipeptides (glycyl- and alanyl-proline) which are 
resistant to dipeptidases but are attacked by poly¬ 
peptidase. It is therefore clearly not the number 
of amino-acids in the molecule of a peptide whioh 
determines its susceptibility to a particular pepti¬ 
dase. The presence of free amino and carboxyl 
groups adjacent to the peptide linkage does not 
necessarily render the compound open to attack 
by dipeptidase, nor will aminopolypeptidase 
hydrolyse all peptides in which tho peptide linkage 
adjoins a free amino but no freo carboxyl group. 
On the other hand, the action of the latter enzyme 
is not always inhibited by the proximity of a free 
carboxyl group to the peptide linkage. 


It is evident that we must take further circum¬ 
stances into consideration before wo can hope to 
define rigidly the conditions of action of the various 
peptidases ; in particular, careful attention must bo 
given to electro-chemical effects and to such struc¬ 
tural features as tho secondary or tertiary nature of 
tho nitrogen^ participating in the peptido bond. The 
accumulation of facts bearing on this question will 
be a major object of future work ; this work can be 
undertaken hopefully now that the benzyloarbonato 
method affords a means of obtaining almost any 
peptide whioh may be desired. 

From still another point of view, it has been 
possible to gain an insight into the structural 
and electro-chemical conditions which regulate the 
enzymic hydrolysis of peptides, namely, by experi¬ 
ments concerning the transformation of proteins into 
non-nitrogenous compounds. Hitherto, it has been 
thought that this transformation could only take 
place by way of the individual amino-acids them¬ 
selves, which, were supposed to undergo dehydro¬ 
genation and subsequent hydrolytic loss of nitrogen 
with formation of a ketonic acid. 

At the time when we began experiments bearing 
on this point, no enzyme had been discovered which 
was capable of* dehydrogenating amino-acids. For 
reasons whioh need not be discussed here, the idea 
occurred to us that such a dehydrogenation might 
be accomplished at the peptide stage. In order to 
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teat this hypothesis* a number of unsaturated di- and 
tri-peptides were synthesised and a search was made 
for an enzyme which might be capable of hydrolysing 
these compounds* An enzyme was in fact obtained 
from kidney® which attacked glycyldehydrophenyl- 
alaninewith the production of glycine, phenylpyruvie 
acid and ammonia ; the same enzyme also attacked 
glycyldehydroalanine with analogous results : 

CiHj.CH:C(NH.CO.CH 1 «NH|),COOH->- 

CH 2 .NH s .COOH + C,H ft .CH,.CO,COOH 4- NH, 

GJycyldehydrophenylalanina is completely resistant 
towards di peptidases of plant and animal origin, 
amino- and carboxy-polypeptidase, trypsin and 
pepsin. On the other hand, the kidney enzyme is 
quite unable to attack glycylphenylalanino. It is 
clear therefore that the kidney enzyme is no ordinary 
dipeptidase but is indeed specifically adapted to the 
hydrolysis of unsaturated peptides. 

The fact that glycylphenylalanino and glycyl- 
dehydrophenylalanine, two peptides which differ only 
by two hydrogen atoms, should require distinct 
enzymes for their hydrolysis, is of great importance 
in relation to the conditions of action of the various 
peptidases; it indicates that a compound may 
possess all the characteristics (a normal peptide 
linkage adjacent to free amino and carboxyl groups) 
hitherto regarded as essential to a substrate for 
dipeptidase and may still fail to be hydrolysed by 
this enzyme. 

The existence and properties of the kidney dehydro- 
dipeptidase have also important physiological implica¬ 
tions* sinco they demonstrate a possible m<Mjhani«m 
of deamination of protein degradation products in 
tho body; moreover, the process involves the 
simultaneous formation in the kidney of keto-acids 
and ammonia, which aro well known to occur in 
the urine in considerable quantities under certain 
conditions. It appears that tho kidney, through 
its possession of this enzyme, may play a definite 
part in protein metabolism, particularly if wo may 
assume that unsaturated peptides or related com¬ 
pounds of unsaturated amino-acids are produced in 
the course of renal metabolism. The likelihood of 
the latter assumption is indicated by tho work of 
Krebs 1 ® who has shown that the kidney is capable 
of dehydrogenating amino-acids and peptides ; in 
these experiments* however, the action of the kidney 
was not confined to the naturally occurring amino- 
acids but extended to their optical enantiomorphs* 
and it is therefore too early to say whether the 
results are of true biologioal significance. 

Up to file present point, we have been dealing with 
the synthesis of new peptides and their behaviour 
towards enzymes. We must now pass on to consider 
the various conclusions, which experiments of this 
type enable us to draw, concerning the structure of 
the natural proteins themselves. This matter can 
best be exemplified by a consideration of the position 
occupied by proline in the natural proteins in the 
light of the behaviour of synthetic proline peptides 
of known structure 11 . 

The process of enzymic hydrolysis of a protein must 
be pictured as the successive scission of peptide 
linkages ; this being so, it is natural to assume that 
every such scission will involve the liberation of an 
amino and a carboxyl group. The oarboxyl groups 
liberated during digestion can be readily determined 
by titration in alcoholic solution by the method of 


Willst&tter and Waldsohmidt-Leitz, and the amino 
groups by the method of van Slyke. The course of 
enzymic digestion of many proteins has been followed 
with the aid of these methods and it has invariably 
been found that amino and carboxyl groups aro 
liberated in equivalent amounts ; in spite of the fact 
theroforo that various authors, for example, Emil 
Fischer himself, have discussed at different times the 
possible occurrence of other than normal peptide 
linkages in proteins, no analytical evidence of the 
existence of such other linkages has been obtained, 
and the liberation of amino and oarboxyl groups in 
equivalent amounts has indeed been taken as a criterion 
of true proteolysis. 

Now we have already discussed two synthetic 
proline peptides, glycyl- and nluny I -proline, which 
are peculiar in that they are hydrolysod by ainino- 
polypeptidaso but not by dipeptidosc ; moreover, the 
hydrolysis of such a peptide, when it does occur, will 
give rise to liberation of a free carboxyl group but 
not of an amino group ; in this caso, therefore, the 
accepted rule of equivalent liberation of amino and 
carboxyl groups evidently does not apply. This fact 
can be utilised to throw light upon the inode of 
combination of prolino and hydroxy pro lino in 
gelatin. 

Proline can clearly occupy three distinct positions 
in the peptide chain of gelatin : (1) it may be attached * 
through its carboxyl group to tho amino end of the 
chain ; (2) it may be attached through its imino 
group to the carboxyl end ; (3) it may lie inside the 
chain, and be linked through its carboxyl and imino 
groups. Tho second and third of those possibilities 
involve tho existence of linkages similar to that of 
glycylproline, and it is therefore possible, by com¬ 
paring the action of proteolytic enzymes on gelatin 
and glycylproline, to decide whether this type of 
linkage is indeed present in gelatin or whether the 
proline is combined in the protein molecule entirely 
through its carboxyl group. 

In order to test this question, gelatin has bt*»n 
submitted to digestion with trypsin followed by 
intestinal peptidase. Tryptic digestion causes rapid 
and equivalent increases in free amino and carboxyl 
groups whilst the peptidases cause a predominant 
increase in free carboxyl. Reference to the results 
obtained in the enzymic hydrolysis of the proline 
peptides will make it clear, therefore, that a largo 
part at any rate of the proline (and perhaps also of 
the hydroxyprolino) of gelatin must be combined 
through its imino group. 

These experiments provide an example of a protein 
digestion in which free amino and carboxyl groups 
are not liberated in equivalent amounts ; such 
equivalence can therefore no longer be regarded as 
an essential characteristic of protoolysis. Further¬ 
more, they show in a convincing manner the import¬ 
ance of the individual constituent amino-acids in 
determining the behaviour of a protein towards 
enzymes; owing to tho structure of proline the 
peptide chain is heterogeneous at those positions 
where proline is linked through its imino group, and 
this heterogeneity forces the process of enzymic 
degradation of the protein to follow a certain 
course. 

We may now pass from the amino-acids, peptides 
and peptidases to a brief consideration of the enzymic 
degradation of complete proteins. Very little is known 
of tho enzymes (proteinoses) which are able to attack 
proteins of high molecular weight, but the action of 
these enzymes is of great importance ; not only are 
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they responsible for the first stages of the digestion 
of all protein taken in the food, but also there are 
industrial processes of the first importance which 
depend on the enzymic digestion of proteins. 

A serious difficulty in the investigation of pro¬ 
teinase action is that these enzymes ofton havo to 
work in heterogeneous systems, since the substrate 
may be largely undissolvod,* and hence the simple 
rules of mass action cannot be applied ; the variable 
magnitude of the surface of the protein exposod to 
enzymic attack complicates the situation so that 
the curves representing the courso of action of 
proteinases on undissolvod proteins are not susceptible 
of simple interpretation. 

In the case of gelatin the problem can be simplified 
to some extent by using the protein in the form of 
films of uniform size and thickness, so that the surface 
of protein remains practically constant during 
digestion ; moreover, the course of the digestion can 
be conveniently followed optically if a black insoluble 
substance be previously distributed evenly through 
the gelatin, so that it gradually passes into the 
aqueous phase as digestion proceeds. With the aid 
of this method it has been found that the course of 
digestion of gelatin ia represented by the simple 
formula : x ^ ktVE f where x = digestion (per cont); 
k ™ constant, t ^ time, E = enzyme concentration 
(per cont). 

'this formula is valid during the whole of the 
process of digestion, and for concentrations of enzyme 
varying from 0-0001 to 0*1 per cent and more. 
Thus apart from variations in the surface exposod, 
it may bo stated that the rate of digestion of a 
protein is proportional to the time ami to the 
square root of the enzyme concentration, but is 
not affected by the total amount of enzymo or 
of protein 11 . 

The same rule applies to the digestion of fibrous 
collagen, at least during the first third of the digestion 
period, provided that precautions are taken to pre¬ 
vent the inactivation of the enzyme. The validity 
of the formula in the case of collagen is at first sight 
surprising, since it might be expected that the fibres 
would booome thinner during the digestion and that 
the surface would then be altered. The only explana¬ 
tion of the constancy of the rate of digestion actually 
observed seems to be that digestion of the collagen 
fibres proceeds only from their ends. That this is 
indeed the cose is shown by the fact tliat the rate 
of digestion of true skin is proportional to the area 
of the external surface in which the ends of the 
collagen fibres lio. 

The key to present-day and future protein 
ohemistry lies in the development of new synthetic 
methods, and this is the justification for the expendi¬ 
ture of so much time and labour on the improvement 
of such methods. In these lectures I have described 
technical advances made during the last few years 
in my laboratory, which have thrown some new light 
on the specificity of the proteolytic enzymes, at the 
same time extending our knowledge of normal and 
pathological protein metabolism. With the aid of 
the combined efforts of enzyme chemistry and 
organic synthesis, we may reasonably hope that 
those advances will be continued, 

* Bflrgmftnn *n<l Schlelch, Z. physiol. Chem .. 909, 65 ; 1032 : 807, 
235 ; 1032 : Bergnmno and Grate, 2. physiol. Chem., 187* 19? ; 1030 : 
ttorgmarin, Schmitt and Mlekeley, Z. physiol, Chem,, 187, 804; 1030. 

15 KnOw, A/in. Woe h., 11, 1744; 1032. 

11 Bergmann. Zervaa and Schlokh, tear, dmtsch. chem. Get,, 86,1747; 

1032. 

“ Bergmann and F6br, Biochem. Z., 860, 668 ; 1082. 


University and Educational Intelligence 

Cambridge. —In his will, Mr. F. 33. Elmore, who 
died last year, bequeathed the income of a trust fund 
for the provision of scholarships for medical researoh 
to male post-graduates of British or Colonial birth 
at the University of Cambridge. 

Prof. A. C. Seward has announced the gift of 6,000 
sheets of mounted and named British plants to the 
University Herbarium by Mr. J. E. Little, of Hitchin. 

A University lecturer and a University demonstra¬ 
tor in physios will be appointed shortly. Further 
information can be obtained from Mr. H. Thirkill, 
Clare College. 

The Buildings Syndicate recommends that the 
plans prepared by Mr. Lodge for an extension to the 
Botany School be approved and that the tender of 
£13,652 from J. Parnell and Sons for the work bo 
accepted. 

C. F. A. Pantin, of Trinity College, has been 
approved for the degree of Sc.I). 

Edinburgh. —Prof. Ivan do Burgh Daly, pro¬ 
fessor of physiology in the University of Birmingham, 
has been appointed professor of physiology in 
succession to Sir Edward Sharpoy Schafer, who will 
retire on September 30. 

London. —The following grants have been made 
to the Univoraity, payment being spread over a 
period of years; Haberdashers’ Company, £500; 
Saddlers’ Company, 600 guineas ; and Apothecaries’ 
Society, £500. A small donation has also been made 
by the Gloss-sellers’ Company, which expressed its 
desire to be associated with the Bloomsbury scheme. 
These benefactions will bo applied towards meeting 
the cost of the new Ceremonial Hall to be erected 
on the University’s site in Bloomsbury, 


It is announced by the New York correspondent 
of the Times that Dr. James B. Conant, Sheldon 
Emery professor of organic chemistry at Harvard 
University, has been made president of the University 
in succession to Dr. A, Lawrence Lowell, who has 
resigned. 

The report of the University of Leeds on the session 
1031-33 shows that the number of students as a 
whole and in the various faculties was well main¬ 
tained despite its having been a time of severe 
retrenchments of expenditure. Of the 1,520 full¬ 
time students (including 307 women) 1,197 were 
from Yorkshire homes, 24 from other English counties, 
54 from India, 12 from Wales, 12 from Egypt and 
34 from other countries. Their distribution by 
faculties was : arts 45 per cent, medicine 24, pure - 
science 14, technology (engineering, mining, ooal, 
textiles, dyeing and leather industries) 14, agriculture 
3. Of the students who graduated in 1931, not more 
than eight per cent were known to be unemployed 
by December of that year but “there are signs during 
the current year that greater difficulties than formerly 
may be experienced in placing our graduates”. In a 
separate pamphlet is given a list of 216 publications 
(chiefly in science and technology) by members of 
the University, and abstracts of theses (also diiefiy 
in science and technology) accepted for higher 
degrees. In the course of the year, the Ckthworkp**? 
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Company renewed its grant of £3,000 a year for 
research in textiles, in addition to the £3,000 for the 
Textile Industries and Colour Chemistry Depart¬ 
ments. Quite recently the University author¬ 
ities have announced that a discovery made in the 
Textiles Department by a Swedish investigator, 
Mr. Hellberg, of a new typo of wool pack, is 
likely to obviate losses of many thousands of 
pounds suffered annually through contamination 
of wool packed for shipment. An outstanding event 
of the year was the institution of a new chair, of the 
philosophy and history of religion, for which an 
endowment of £20,000 was provided under the will 
of Mrs. Emily Fawcett. 


Calendar of Nature Topics 

Indian Hot Weather 

The year in India is divided into three seasons: 
the cold weather, the hot weather, and the monsoon. 
The cold is relative, for even in January the average 
temperature over the whole Indian land area is 
67° F., but the hot weather, which begins in April 
and continues into .Tune, is extreme. The climax 
oomes in May, when the average of the twenty-four 
hours exceeds 90 LJ F. over the greater part of the 
interior, and the day temperature regularly exceeds 
100° F. over half the country. There is a considerable 
daily variation, but in many placos the thermometer 
remains above 80° F. throughout- the night. The air 
is dry and dusty, and the ground is baked hard. Early 
in Juno, before the monsoon breaks, the climate is 
even more oppressive, for the heat continues unabated 
while tho air becomes moister and more sultry. The 
first steady rains bring an appreciable fall of tem¬ 
perature and are eagerly awaited. 

An Experiment in Direction Finding 

On May 15, 1900, there began one of the most 
instructive of experiments on tho locality sense of 
birds. “Twelve noddies and twolve Booties [terns 
belonging to the species Sterna stolida and S. full- 
ginosa ] wen? captured on Bird Key on May 15. The 
next day they wore sent to Key West and, on May 
17, put aboard a freight steamer for Galveston. The 
cages were hooded and, except at feeding time, the 
birds had no chance of seeing anything which would 
give them their bearings. On the night of May 20 
two birds (both noddies) were released but neither 
returned to their nests. 

“On May 2), at 8 a.m., four noddies and six 
Booties wore released ; at 7 p.m. two more noddies 
were sot free under oxtremely difficult conditions, a* 
a heavy rain began falling that night which con¬ 
tinued without interruption all the next day. Of 
i the twelve released five noddies and five Booties 
returned. 

“During the morning of May 23 the remaining 
birds, four noddies and six Booties, were fed and freed 
in Galveston Harbor, 855 miles west of Bird Key. 
Of these ten, one noddy and two Booties reached 
their nests.” 

With reference to this last test, the experimenters, 
tire, J. B. Watson and K. S. LashJeyunpointed out 
that the failure of so many birds to return was not 
surprising in view of the numbers of hawks fre¬ 
quenting the Texas shore, and the tired condition 
of the terns after their eight days’ confinement. 


Conclusions regarding Homing Sense of Terns 

The experiments, of which one has been described 
above, took place in the Gulf of Mexico, where 
regularly towards the end of April, a great colony 
of noddy and sooty terns arrives at Bird Key, one 
of the islands in the Tortugas group. The experi¬ 
menters regarded the results of their many tests of 
the homing sense of the terns as showing that where 
care was taken to keep tho captured birds in good 
condition before they wore released, they could find 
their way back to the nesting colony over almost 
any distance up to a thousand miles, and this although 
the region of the return journey over the Gulf of 
Mexico presented no landmark to serve as a guide. 
It has been pointed out that the ability of these 
untrained birds to find their way home over a 
thousand miles throng}) haze, storm and darkness, 
and over an unknown sea, is all the more remarkable 
when it is compared with tho record long-distance 
flight of a homing pigeon, 1010 miles; for pigeons 
are selected and go through an intensive training to 
accustom them to the landmarks of the region they 
must traverse on their return journey. 

Mayflies and Man 

The disappearance of mayflies (Ephemera spp.) 
from many parts of England whom formerly they 
appeared in vast numbers is well known. How far 
this is due, indirectly, to human agency is not yet 
clear, but it is likely that operations leading to rapid 
drainage of adjoining country with consequent 
flushing of watercourses are among the factors 
involved. A current too fast to allow of an adequate 
deposit of fine sand. 0 25 mm. 0*05 mm., markedly 
affects tho normal development of eggs of Ephemera 
danica (Porcival and Whitehead, 1925). Moreover, 
ephemorid nymphs in general need a substratum of 
a woll-dofined sort composed of particles 1 nun.™ 
0-25 mm. in diameter in order to thrive. Such a 
bottom is easily disturbed by sudden rushes of flood 
water. 

Tho influence of man both by land clearance and 
by the introduction of new specioR among the native 
fauna has been found to have very marked results 
on the New Zealand Ephemeroptera. Bush felling 
near watercourses has altered the conditions in 
streams so that in summer the beds dry up and 
nymphs and egg mosses shrivel. The groat increase 
in rapidity of tho run-off from cleared land after 
freshets results in maimed insects pouiaded by 
curront-bome stones and debris. Removal by felling 
of shelter for subimagines and imagines leaves them 
an easy prey to birds like the pied fant-ail, the ground 
lark and the introduced chaffinch. Of the food of 
the introduced trout, ’9 per cent, consists of various 
Ephemeroptera in the Wellington district . Between 
two and three hundred nymphs of Coloburwcutt 
humeralis were found in the stomach of an Atlantic 
salmon—another introduced fish—from the Waiau 
River (Phillips, 1931). . 

A converse case has been noticed in the \ orkshire 
Nidd, a rapid stream where, owing to the impounding 
of water in reservoirs higher up the river, flooding 
has been very much reduced. In consequence, a 
certain amount of fine deposit occurs among the 
larger stones, affording shelter to many nymphs of 
E. danica (4 per 4 sq. doc.), a number sufficient to 
produce ft considerable crop ot adults annually 
{Percival and Whitehead)* 
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Societies and Academies 

London 

Physical Society, March 17. H. A. Nancarrow : A 
method for the determination of the thermal con¬ 
ductivities of rocks. The rock specimens are turned 
as circular cylinders of diameter 5 cm. and height 
2 cm., and are bisected by a cut made perpendicular 
to the base along one diameter. The top of the 
cylinder is heated and the temperature-gradient in 
the specimen is measured by means of thermocouples 
hold in a mica holder insertod in tho cut. The 
temperature-distribution and heat flow in tho 
specimen are each represented by a series containing 
Bessel and hyperbolic functions. Constants involved 
in the arguments of those functions are dependent 
upon the loss of heat from the hot surfacoe exposed 
to the air in the apparatus. E. E. Wright : A note 
on the Kerr cell. The distortion due to the curvature 
of the (light, voltage) characteristic of a Kerr cell is 
discussed, and an expression giving tho amplitudes 
of the Fourier components of tho light-variation due 
to a pure alternating potential applied to the cell is 
obtained. Sets of curves showing tho variation of 
percentage of second and third harmonic with bias 
and with amplitude of the applied alternating 
potential are given. The working conditions for 
minimum distortion obtained from these curves agree 
with those used in practice. The lato A. C. G. Beach : 
An experiment bearing on Talbot’s bands. The form 
of diffraction pattern observed in a spectroscope 
when a point of light is produced on the slit of the 
collimator, and an, aperture in which tho upper or 
lower half is covered with a retarding plate is between 
the collimator and telescope, is discussed and the 
bands so produced are used to explain Talbot’s 
bands. 

Society of Public Analysts, April 3. H. G. Rees: 
Notes on the iron and copper in liver and liver 
extracts. The amounts of iron and copper previously 
recorded for the livers and liver extracts of various 
animals are too low ; those metals are very incom¬ 
pletely extracted by water. In the author’s experi¬ 
ments tho proportion of iron was somewhat higher, 
whilst the copper was very much lower than the 
figures given by Meyer and Eggert. G, W. Monier- 
Williams ; Determination of the freezing-point of 
milk. The three main factors influencing the deter¬ 
mination are : super-cooling ; the water-value of the 
container, thermometer, bull? and stirrer; and the 
heat-exchange with the surrounding medium. With 
t he new type of apparatus devised by the author, the 
supercooling correction can be determined with a 
fair degree of accuracy, the final temperature remains 
constant for several minutes, and excellent heat 
insulation is secured by the casing of compressed 
cork, 

Dublin 

Royal Irish Academy, Feb. 13. Common and 
Caxbn8 : The colonisation of a disused millpond at 
Hillsborough, Co. Down. An account of observations 
made on the ecology of a disused millpond over a 
period of three years. The pond has become largely 
silted up during the past twenty years. The phases 
in the progressive colonisation of the pond are very 
dearly defined. The submerged phase, at first 
dominated by Potamogeton, is now dominated by 
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Ohara. The main emergent phase is an Equisetettna 
but this rdle is assumed at one place by Caricetom 
from which Equisetstum is absent. Invasion by Oatrm 
transforms the Equisetetum into sedge meadow: this 
is succeeded by Salicetum. The plant succession is 
regarded as a colonisation of a silt slope and not as 
a true hydrosere. 

Paris 

Academy of Sciences, March 27 196, 881-972). 

Emile Borel : An elementary problem of prob¬ 
abilities and the quasi periodicity of certain 
arithmetical phenomena. R. Fosse, P. db Graevk 
and P. E. Thomas : The rdle of allantoic acid in the 
higher plants. Summary of the methods of identifica¬ 
tion and determination of allantoic acid in plants. 
Also a study of the changes in tho proportions of 
this acid during germination. J. Delsarte : On a 
ds* with non-static axial symmetry and some con¬ 
nected problems. Georges Bourion : A class of 
Taylor’s series. Julius Wolkf : The extension of a 
theorem of Warschawski on conformal representation. 
Michel Luntz and Paul Schwarz : A particular 
case of the movement set up in a viscous fluid by 
tho rotation of a cylinder. Florin Vasilbsco ; 
Movement with a wake, in three dimensions, of a 
solid body in a fluid. R. d’Adh£mar : The equations 
of tho gyroscopic movement of stable projectiles. 
Jean Mariani : Quantic mechanics and the theory 
of finite and continuous groups of Sophus Lie. G. 
LemaItrk : Spherical condensations in an expanding 
universe. E. Hochakd : Maintained oscillations. 
Some applications of a photoelectric cell for pro¬ 
ducing maintained electrical oscillations of deter¬ 
mined period. E. Gambetta : The measurement of 
small luminous fluxes by means of the photoelectric 
cell. Henri Abraham : The definition of the mag¬ 
netic field. A comparison of the modes of calculation 
of Maxwell and of J. J. Thomson : the latter is easier 
in its practical applications. P. Laint& : The mag¬ 
netic properties of liquid ozone. Magnetic measure¬ 
ments on ozonised oxygen having given discordant 
results, experiments with liquid ozone are now 
described. From the results of these it is deduced 
that ozone is paramagnetic and has a susceptibility 
independent of the temperature. Ch. Bbbtin : The 
accuracy attainable in radiogoniometry and the use 
of the droite-radio. F. Croze : The aberrations of 
coma of light pencils of large inclination. Ny Tsi-Zb 
and Choong Shin-Piaw : The absorption of light 
by ozone between the wave-lengths 3030 A. and 
2150 A. A table of coefficients of absorption for 194 
wave-lengths. Pabisblle : A curious case of change 
of sign of the rotatory power and of mutorotation. 
A study of the properties of the complex compound 
obtained by dissolving aluminium hydroxide in 
tartaric acid. P. Jacquet : The adsorption of 
oolloids by metallic surfaces and its influence on the 
adherence of electrolytic deposits. The colloids studied 
fall into two groups, those clearly affecting the 
adherence of the deposit, such as proteins and pep¬ 
tones, and those without action, such as gums and 
dextrin. Maurice Curie and S. Takvorlan : The 
radioactivity of a neodymium-samarium fraction¬ 
ation. The element 61. Starting with a mixture of 
5 kilograms of neodymium and samarium (from 
Indian mon^zite) the authors find that neodymium 
and lanthanum show no radioactivity. Samarium 
emits a very absorbable radiation, apparently not 
due to element 61, but the intermediate fractions 
give a more penetrating radiation probably due to 
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efoitoent 61. A. Gift ard and G. Chaudron : Crystal- 
lute ^ systems of microorystallised ferric oxides. 
Results of X-ray analysis and thermomagnetio 
analysis of ferric oxide prepared by eight methods. 
P. Montaone : The graphical resolution of problems 
of homogeneous chemical equilibrium between three 
constituents. G. Champetier : The action of solu¬ 
tions of orthophosphoric acid on ordinary cellulose. 
The existence of the addition compound 30 e H lo O*. 
HjP 0 4 is proved by Schroinemakers 1 method: 
washing with water regenerates cellulose without 
mercerisation. E. CARREfeRE and R. Liaut£ : The 
estimation of sulphurous acid and alkaline sulphites 
by potassium permanganate. A. Sanfourghe : The 
relations between the properties and constitution 
of tricalcium phosphate. Mmb. G. Allard : The 
refraotometric determination of organic acids. Mlles. 
H, Van Risseokem and B. Gredy and M. L. Piaux : 
The ethylene linkage. Study of some linear or 
branched hexenes. Raman spectra of eight hoxones. 
V. Ktjnzl and J. K6ppel : A precision method for 
measuring the constants of crystalline networks. 
Paul Gaubert : The influence of foreign substances 
in the state of solid solution on the domain of stability 
of crystals. J. Bahthoux ; The Siwilak and the 
recent voloanio rocks in Afghanistan. Andrei 
Lmnoble : The sohisto-quartzo-limestone series in 
the oentre of Madagascar. F. Blondel : The dis¬ 
tribution of the richness of metalliferous deposits. 
L. Tuwim : First results obtained in a new cosmic 
ray observatory. J. Chaze : The presence of 
anthocyanin pigments or oxyflavone compounds in 
the aleurone grains of certain Gramme®. Marc 
Simonet : The behaviour of the chromosomes in 
some complex hybrids of Iris . Mlle . Pang a Eftimiu : 
The presence of a fungus in Bucegia Bomanica. 
Raymond-Hamet : Digitalin compounds do not pre¬ 
vent cardiac syncope produced by adrenaline when 
it ismade to act during the stimulation of the vagus. 
Mmb. Hufnagel and Marcel Joly : The different 
behaviour with regard to X-rays of the fly and 
butterfly in the course of their metamorphosis. Fred 
ViAs, Mlles. Anna Grossmann and Madeleine 
Gkx : The eleotromotive forces developed by man 
in contact with a metallio conductor. Jean Camino- 
PETRos and B. Contos : The intradermal reaction 
with pustular fever. Charles Lapp : The rotatory 
power of quinine salts in aqueous solution. If the 
pH is brought to about 5 *5 with chlorophenol red as 
indicator, quinine can be determined optically what* 

, ever may be the acid with which it is oombined. 

Melbourne 

Royal Society of Victoria, Deo, 8. R. T. Patton : 
Ecological studies in Viotoria. (1) The Cheltenham 
flora. The association is closely allied to the heaths 
of the northern hemisphere, both ecologically and 
taxonomioally, a constituent family being Epaeri- 
daom. The composition of the association is very 
rich, consisting of members of many diverse families. 
All, however, possess an ericoid type of leaf. The 
physiognomy is related to both the climatic and the 
soil conditions. The soil is very sandy and belongs 
to the podflol type but it exists under olimatio con¬ 
ditions widely different from those of the podsol areas 
of Europe. The association is typioally xerophyttc 
but the morphology of the ericoid leaves does not 
Show any consistent adaptation to the dry period 
of the year, E. Broadhurbt and J. D. Campbell : 
The geology and petrology of the Mount Leinster 


district, north-east Victoria. The oldest rocks are 
Upper Ordovician sediments which have been con* 
verted to schists and quartzites by an intrusion of 
granodiorite, which itself becomes gneissic at its 
border. A granite porphyry is intruded into the 
granodiorite. A younger scries of alkaline rooks 
consist of trachytes and trachyte tuffs, into which 
a soda syenite has been intruded. At the contact 
with the syenite, the biotite in granodiorite has 
inverted to hornblende and Anally to augito, and 
quartz has been dissolved and orthoclase has been 
deposited in its place'. A fault on Mount Leinster 
has brought the granodiorite and trachyte into con¬ 
tact, and a aeries of specimens across the shear zone, 
showing granulation, is described. The felspars in 
the syenite, particularly in some of the dykes, have 
a peculiar interpenetrating structure. Frederick 
Chapman : Some Palaeozoic fossils from Victoria. 
The following are described and figured : A species 
of Silurian seaweed, Bythotrephis divaricata , first 
described from the Wenlock of England, and occurring 
near Walhalla and at Studley Park ; two new species 
of foraminifem from the Silurian of Lilydale and 
Mitcham, Hemigordius fflydalensis and Trochammina 
bursaria , both of which genera have hitherto been 
unknown from rocks older than the Carboniferous; 
and a new species of brachiopod, OrbictUoidea anti - 
podum from the Lower Ordovician of Lancefield 
(Darriwilian Scries), related to O. perrugata from the 
Caradoc beds of Ireland, described by McCoy in 1846. 

Vienna 

Academy of Sciences, Jan. 12. Josef Schaffer : 
Differences in the tissue structure of homologous 
organs (prepuce glands) in mice and rats. In arrange¬ 
ment and external form these glands, although of 
different size, are very similar in the two animals. 
As regards fine structure and type of secretion, 
however, such marked differences appear that the 
glands must be regarded as of quite different types. 
In the rat, the secretion is mainly albuminous, and 
in the mouse purely fatty in character. Karl Mayr : 
Definite integrals with Bessol’s functions. The 
investigations begun in the author’s “Bostimmte 
Integral© und hypergeometrisehe Functionen” are 
continued and applied to the generalisation of an 
integral examined by Struve and Rayleigh. Karl 
Klemenz : Investigations on Archimedean bodies in 
spaces of several dimensions. It was found earlier 
that, in space of four dimensions, only two of those 
bodies are possible, when congruence of the atigles 
and equality of the edges are required. Extension 
of the investigations to spaces of more than four 
dimensions shows that, in such spaces, poly topes 
with oongruont angles and equal edges no longer 
exist. Frieda Kann : Influence of temperature on 
the stages of growth of Dixippus ( Carausius ) morosus 
Br. et Redt. Roman J. WoJTUSiAg: : Antagonistic 
action of ultra-violet rays on the phototaxy of 
Daphnia magna Straus. Like blue and violet light, 
light rich in ultra-violet rays repels daphnids ; like 
darkness, light poor in ultra-violet rays exerts no 
action, and like red and yellow light, white light 
free from ultra-violet components has an attracting 
effect. Toshihiko Yaman6uti : Growth measure¬ 
ments on Sphodromantis bioculata Burm. (6) Deter¬ 
mination of the absolute increases in the size and 
number of the facets. Hans Hornich. (1) Con¬ 
struction of integrals of the first genus on speoial 
transcendent Riemann surfaces. 
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Jon. 19. Martin Koflbr : Distribution of pre- 
* cipitations according to their diurnal periods. 
Friedrich Herneggrr : Sensitive methods for the 
detection of uranium in spring waters and deposits. 
For determining the traces of uranium present in 
radium-containing springs, the chemical method with 
potassium ferrocyanido and methods based on 
fluorescence have been investigated. Joskf Hoff¬ 
mann : Alkali- and barium-silver chlorides. Huanta- 
jayite and similar sodium-silver chlorides artificially 
prepared remain unchanged in sunlight, but if the 
content of silver chloride is increased, the compounds 
become sensitive to light. The coloration of 
huantajayitc under radium irradiation is similar to 
that of natural rock-salt, but the irradiated pressed 
mineral exhibits no colour changoa. The colours of 
potassium-, barium-, and ccesium-silver chlorides aro 
considered. Rudolf Toth : Geology of the “Schnoo- 
borg" region. Viktor Pietschmann : Three new 
fish species (Cyprinides) from Asia Minor. Those 
species are : Acmithorutilus handlirschi nov. spec., 
Varioorhinus pestai nov. spec., and Schizothorax 
prophylaz nov. spec. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 


Official Publications Received 

Great Britain and Irrlanw 

Ancient Monuments of Groat Britain. Hat of Monuments prepared 
bv the Commissioners of Works (to December 81, 1032). Pp. 72. 
(London : H.M. Stationery Office.) la. 3d. net. 

The Journal of the Royal Agricultural Society of England. Vol. 03. 
Pp, 7 + 388+clxx+xii + 12. (London: John Murray.) 16a. 

Science and the Community. By Dr. Alexander Findlay. Pp. 18. 
(London : Institute of Chemistry.) 

Annual Report of the Council of the Yorkshire Philosophical Society 
for the Year 1032 presented to the Annual Meeting, February 13. 1033. 
Pp. 44 131. (York.) 

The Journal of the Institution of Electrical Engineers, Edited 
bv P. F. Howell. Vol. 72, No. 43ft. April. Pp. 269 384 + xvL (London : 
B. and F. N. Spoil, Ltd.) 10a. fld. 

The Hoard of Grucnkceplng Research. Report for 1982. Pp. 82. 
The Journal of the Hoard of Grcrnkeeplng Research. Vol. 3, No. 8. 
Pp, vlil + 5ft + xxxv + 8 plates. 2a. 6 d. (Blngley : St. Ives Research 
Station.) 

Modern Technology : a Select List of Recent Books available at 
the Coventry Public Libraries. Pp, 1ft. (Coventry.) 

Jlcpartmcnt of Health for Scotland. Third Report of the Scottish 
Advisory Committee on Rivers Pollution Prevention. Rivers l^even 
and Ore (Fife). Pp. 4ft. (Edinburgh and London : H.M. Stationery 
Office.) 9 d. net. 

Reports of the Council and Auditors of the Zoological Society of 
London for the Year 1932. prepared for the Annual General Meeting 
to he held on Friday, April 28. 1933. J»p. 09. (London.) 

The Buckland Foundation (1020). The Buokland Lectures, First 
Series for 1929. 1. Frank Buokland’s Life and Work ; tl. Fish 

Farming-Old and New ; ill. The Balance of Life In the Sea. By 
Prof. W. Oars tang. Pp. 4ft. (Aberdeen : The Fishing Feu>».) 6 d. 

Economic Advisory Council: Committee on lAMrust Control. The 
Locust Outbreak in Africa and WeBtcrn Asia, 1026 31. Survey pre¬ 
pared by 11, P. Uvarov. Pp. 87 F 13 maps. (London : H.M. Stationery 
Office.) 6#. net, 

Fiiinifugimn : or the Inconvenience of the Acr and Smoake of 
Loudon Dissipated. By John Evelyn. First published in 1061 and 
reprinted with an Introduction by Rose Macaulay. Pp. 42. (Man¬ 
chester : National Smoke Abatement Society,) fld. net. 

Science Library. Bibliographical Series, No. 82 : Plastics. Pp. 104, 
(London : Science Museum.) 6s, 


Monday, May 15 

Royal Geographical Society, at 8.30.—Prof. Giotto 
DainelH (and others) : “Tho Geographical Work of 
H.R.H. tho Late Duke of the Abruzzi . 


Tuesday, May 16 

British Science Guild, at 4.30—(Research and Develop¬ 
ment Lecture in the Carpenters’ Hall, Throgmorton 
Avenue, E.C.2.) -Sir Harold Carpenter : “Metals in 
the Service of Human Life and Industry”. 

Royal Photographic Society, —Dr. G. M. 13. Dobson : 
“The Significance of Ozone in the Atmosphere and its 
Measurement by Photographic and Photoelectric 
Methods”. 


Wednesday, May 17 

London School of Hygiene and Tropical Medicine, 
at 3.15.—Dr. R. H. Crowley : “Child (guidance”.* 

Royal Society of Arts, at 4.30.—Prof. Maiuri (director 
of excavations at. Pompeii and Herculaneum) : “The 
Recent Excavations of Herculaneum and Pompeii”. 

Folk-Lore Society, at. 8 —(at University College, Gower 
Street, W.C.l.)--Sir Reginald F. Johnston : “Tree 
Worship and Holy Wells in China”. 


t Friday, May 19 

Royal Society of Arts, at 4.30. —Sir Arnold T. Wilson : 
“The Suez and the Panama Canals—a Comparison”. 

Bicdson Club, at 6.30 —(in the Chemistry Theatre, 
Armstrong College, Newcastle-upon-Tyne).—Prof. A. 
Harden : “The Chemistry of Fermentation”. 

Royal Institution, at 9.— Dr. V. M. Slipher: “Planet 
Studios at the Lowell Observatory”. 


Third Glass Convention, May 18-20. To be held at 
Buxton. 


other Countries 

llealr At-cadcmia d’Italia. Ktmdaxionc Alessandro Volta. Viaggf 
dl Htiullo et Ettplonirinnl, 1 : Vlaggl di Studio od Exploration!. Pp. 78. 
(Room : Rrttlc AcaiUcmia d*Italia.) 8 lire. 

Publications of the Dominion Observatory, Ottawa, Vol. 10: 
Bibliography of Seismology. No. 1ft : October. November, December, 
1032. By Ernest A. Hodgson. l*p. 265-286. (Ottawa : F. A. Acland.) 
25 cents. 

Transactions of tho Han Diego Society of Natural History. Vol, 7, 
No. 19 : A Pleistocene Record of the Flammeolatod Screech Owl. By 
Loye Miller. Tij. 200-211). Vol. 7, No. 20: Granitic Domes of the 
Moliave Desert, California. By William Morris Davis. Pp. 211- 
25H-Fplates 12-15. Vol. 7, No. 21 : Notes on the Koramlnlfem of the 
Type merced at Severn Mile Beach, San Mateo County, California. By 
ltoHCoe K, aud Katherine 0. Stewart. Pp. 269-272 +plates 16-17. 
Vol. 7, No. 22 : A New Species of Echinold from Ramaullpas, Mexico, 
hy Merle C. luraclsky ; and A New Uryphfflold Oyster from the Eocene 
of California, t>y Leo George Ilertlein. Pp. 273-282 +plate 18. Vo). 7, 
No. 23 : A Northern Race of Melozone Rubrlcatmu (Cabanift). By 
A. J. van Rosscm. Pp. 283-284, (Han Diego, Calif.) 

Jowa Geological Survey. Vol. 35; Annual Report, 1920; with 
accompanying Papers. Pp, 548. (Dps Moines, Jowa.) 

Cornell University : Agricultural Experiment Station. Memoir 
142 : Wholesale Prices for 213 Years, 1720 to 1032. Tart 1 : Whole¬ 
sale Prices in tho United States for 336 Years, 1797 to 1932, by G. F. 
Warren and F. A. Pearson ; Part 2 ; Wholesale Prices at New York 
City, 1720 to 1H00. by Herman M. Stoker. Pp. 222. (Ithaca. N.Y.) 

Proceedings of the United Staten National Museum. Vol. 82, Art. 7 : 
A Fossil KhinoeorouM (Dirrntfhcrium armatum Marsh) from Gallatin 
County, Montana. (No. 2048.) Pp. 4 + 3 plates. (Wasldngton, 1).C.: 
Government Printing Office.) 

Journal of the Faculty of Agriculture,Hokkaido Imperial University, 
Hapimro, Japan. Vol. 29, Part 6 : The Phytogcography of the Middle 
Kuriles. By Mlaao Tatewakl. Pp. 191-368 + 7 plates. (Tokyo: 
Marur.cn Co., Ltd.) 

Brooklyn Botanic Garden Record. Vol, 22, No. 2 : Twenty-second 
Annual Report of the Brooklyn Botanic Garden, 1932. Pp. 166. 
(Brooklyn, N.Y.) 

Smithsonian Miscellaneous Collections. Vol. 80, No. 6 : Forecaste 
of Solar Variation. By 0. G. Abbot. (Roebllng Fund.) (Publication 
3214.) Pp. 6. (Washington, D,C.: Smithsonian Institution.) 

Report of the Aeronautical Research Institute, Iftkyft Imperial 
University, No. 94 : On the Moment of the Force acting on a Mat 
Plate placed in a Stream between two Parallel Walls, By Susumu 
Toniotlka. pp. 357-393. 40 sen. No. 96 : A Speedometer which 
Indicates True Alr-spceds. By Tatudird Sasaki ana Tokurft Yoshkla. 
Pp. 316-415. 30 sen. (Tftkyft : Koseikal Publishing Bouse.) 

Geological Survey Deportment, Tanganyika Territory. Short Paper 
No. 11: The Eastern Extension of tho Lupa Goldfield (ipogolo, 
Hengambl Shoga). By Dr. D. R. Grantham. Pp, tl+9. (bar es 
Salaam: Government Printer.) 1*. 

Zoologlca: Scientific Contributions of the New York Zoological 
Vol. 12. No. 9 : New Species of Fish from the West indies. 
By William Beebe and Gloria Hollister. Pp, 88-88, (New Yafit 
City.) 

Smithsonian Institution : Freer Gallery of Art. Oriental Studies 
No. I: The Story of K&Iaka ; Texts, History, Legends and Miniature 
Paintings of the Svetimbara Jain Baatographlc.al Work. By Prof. 
W, Norman Brown. (Publication 8187.) Pp. vtli+140+16 plates. 
(Washington, D.C.: Smithsonian Institution.) 
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Research in Central Asia 
OWEVER admirable in theory may be the 
ideal that science should transcend the 
limitations of nationality, it has to be recognised 
that there are fields of scientific researoh in which, 
in the circumstances of the present day, this is 
neither possible nor perhaps in every way 
desirable. The intensity of national self-conscious¬ 
ness, which has been fostered by various influonoes 
during the last fourteen or fifteen years, has 
invaded the field of science, and restricts the 
activities of research in those branches of study 
which depend for their material on the exploration, 
or as the nationalists would have it, the exploita¬ 
tion, of territory to which everywhere access is 
limited by national rights. Further, as a logical 
consequence, each nation claims, not necessarily 
without some show of justice, to determine the 
number and character of the specimens collected 
which shall be allowed to leave the country or 
shall be retained to enrich the national collections. 

This intensification of national feeling is respon¬ 
sible for the increased stringency of regulations 
which once were at worst irksome, but now, at 
times, have become definitely obstructive or even 
prohibitive. The most recent and serious example 
of a more exigent regulation of scientific explora¬ 
tion—especially serious because of the wide range 
of scientific activities affected—is afforded by 
China. The strongly restrictive attitude of the 
Chinese authorities since 1928 towards scientific 
expeditions working within the boundaries of the 
Empire has imposed conditions upon the work of 
the Central Asiatic expedition of the American 
Museum of Natural History, which the Museum 
does not feel able to accept, and has brought to 
an end ten years of unprecedented contribution 
to scientific knowledge ; and it has caused Sir 
Aurel Stein to withdraw from Turkistan, where 
his explorations had brought to light an un¬ 
expected wealth of evidence bearing upon thq 
cultural history and geography of Central Asia. 

It may bo a not unreasonable view that the 
very success of these expeditions has led to their 
embarrassment. Dinosaur’s eggs, for which 
collectors, according to the story given a world¬ 
wide circulation in the Press, were prepared to 
pay £100 each, six thousand manuscripts of early 
Buddhist and other writings, including texts 
translated by the Chrnese Buddhist missionary 
and traveller of the seventh century, Hsiian- 
Tsang, and priceless painted silks, the earliest 
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known, with many other finds of equal scientific, 
if lees widely advertised, value when conveyed 
to America and England, may well have impressed 
upon the Chinese 4he idea that they were being 
deprived of historic treasures of untold worth. 
With this point of view, the European peoples, 
who are making every effort to prevent their own 
artistic and historic treasures from leaving their 
respective countries, may well sympathise. From 
the scientific point of view, it is possible to hold 
that a specimen, whether appertaining to the 
natural kingdom or to the culture of man, is best 
preserved for study within striking distance of its 
natural environment, provided that it is then 
reasonably accessible to students and that adequate 
facilities are afforded for its examination. 

While the claims of science and politics are 
thus seen to coincide in the demands of regional 
studies and historic association, too great insistence 
upon them may prove detrimental to the advance¬ 
ment of knowledge. Tt may check exploration. 
Expeditions on the scale now considered necessary 
for regional exploration in an area like Central 
Asia are expensive undertakings, and can be 
initiated and carried out only by, or through, a 
great organisation, such, for examplo, as one of the 
more important museums. Apart from finance, 
only an organisation such as this can hope to 
bring together and hold the numerous body of 
experts in the various branches of science—geology, 
geography, climatology, zoology, botany, palaoonto- 
logy, anthropology and archaeology—which is 
considered essential if full advantage is to be taken 
of the opportunity afforded by such an expedition 
for joint study of related problems in the field. 
It is not unnatural, however, that in the conduct 
of an expedition on this scale the organising body 
should expect to be allowed a certain freedom of 
initiative to enable it to deal with unexpected 
developments in the course of the investigation, 
as new vistas are opened up by exploration ; and 
that it should look for a return in the shape of 
additions to its collections. If in both these 
directions the regulations laid down by the national 
authorities are unduly restrictive, exploration 
presents no adequate inducement and science is 
deprived of material ex hypothesi essential to its 
advancement. 

Much of this may seem obvious. Its recapitula¬ 
tion will serve to recall conditions which have 
been found obstructive to research in more 
countries than one. In China they have brought 
about a deadlock in the two instances mentioned, 
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notwithstanding the expressed desire of the 
Chinese to co-operate in scientific exploration. In 
view of the importance of China as a future field 
of research, it is of the utmost moment that every 
effort should be made to bring about a more 
favourable situation in order to enable science to 
reap the fullest advantage from Chinese readiness 
to join in promoting the exploration of the vast 
store of scientific material in that Empire. 

China is the gateway of Central Asiatic research. 
Not only does the vast area of Chinese Turkistan 
and Inner Mongolia lie under her jurisdiction ; but 
also through China access may be gained to Outer 
Mongolia, Russian Turkistan, and Tibet along 
ways which have been trodden by one race after 
another for thousands of years. The achievement 
of the American Central Asiatic expedition in 
Mongolia in geology, in palaeontology, in palroo- 
botany and, to a lesser degree, in archaeology has 
demonstrated the importance of that area as a 
great and almost unexplored source of evidenoe 
for the history of the Asiatic continent and as a 
centre of dispersal of many forms of animal life. 
The sense of this importance is borne upon us, not 
so much by the evidence that has boon collected 
during the past ten years, great as this is in the 
mass, as by the array of further problems in the 
various sciences which that evidence has suggested, 
but of which the investigation is now suspended. 
It may well be, as one of the members of the 
expedition hopes, that eventually further explora¬ 
tion in this area will bring to light evidence of 
Ptoanihropus , the precursor of man, for whom 
research has waited so long. The results of Sven 
Hedin’s expedition in Chinese Turkistan during the 
laBt Bix years, an expedition planned on similarly 
comprehensive lines to those of the Amerioan 
expedition to Mongolia, also point to the im¬ 
portance for scientific research of thiB area. 

The material which has already been obtained, 
and which it is hoped to obtain from further 
exploration, is not merely of interest for its 
bearing on strictly local problems, or even of 
problems within the bounds of Asia. In Mongolia, 
for example, the alternation of desiccation with 
the growth of vegetation, for which there is 
geological evidenoe, and in later ages the varia¬ 
tions in the occupation by man of areas now 
desert, may well help to solve, by the light they 
throw on climatic oscillation, problems relating 
to early man in East Africa and the relation of 
conditions in both Afrioa and Central Asia to the 
glaciations and associated cultural material of 
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Europe, Again, studies in the paleobotany of 
Mongolia are already throwing light on the 
distribution of the flora in tertiary times not 
only of the extreme east of Asia, but also of 
America, 

Such problems as these are of world-wide 
interest, and should be attacked in no particularist 
spirit. Central Asia, indeed, has attracted scientific 
exploration from many sources. Within the present 
century, Russian, American, German, French, 
Italian, Swedish and British expeditions have 
contributed to the study of its problems in 
geography, geology, palaeontology, zoology, 
archaeology and other relate! sciences, Japan is 
interested in these researches in view of their 
bearing on her own problems. Nor must it be 
forgotten that the palaeontological researches of 
the Geological Survey of China, which led to the 
first discovery of evidence of Peking man in situ, 
were initiated by Swedish money and with a 
Swedish -personnel. Since 1928, China herself has 
had a body, now known as the Commission for 
the Preservation of Ancient Objects, which con¬ 
cerns itself with the scientific exploration of the 
Empire’s natural and cultural history. Although 
it has not undertaken scientific exploration 
independently, it has taken steps to ensure that 
Chinese investigators should be included in 
the personnel of foreign expeditions which have 
received the sanction of the Chinese authorities. 

In view of the magnitude of the undertaking, 
the importance to science of the results, and of 
past history, the exploration of Central Asia—and 
with this must be included a groat part of China 
proper—seems pre-eminently a mattor for inter¬ 
national co-operation. On political and other 
grounds, it is clear that the task is too great 
for China unaided, at any rate for the moment; 
while co-operation between China and individual 
expeditions conducted by foreigners may not, at 
the best, be entirely satisfactory, failing any 
international board of arbitration in scientific 
matters, such as might perhaps have been in 
other circumstances a function of the International 
Committee on Intellectual Co-operation. 

Of the various possible methods of dealing with 
the situation, the most practicable is, perhaps, an 
International Institute for Central Asiatic research. 
Such a proposal, indeed, has been put forward by 
Dr. Roy Chapman Andrews, leader of the American 
expedition to Mongolia, in the recently published 
first volume of the final reports of the Expedition. 
Dr. Andrews, however, has now abandoned this 


proposal in view of the differences which have 
arisen with the Chinese authorities and have 
brought his explorations to a close. 

There is no reason why this should be final. 
Whereas, however, Dr. Andrews intended that the 
headquarters of the institute should be in New 
York, with field headquarters in Peking, it is 
probable that, if the full co-operation of the 
Chinese is to be secured, the Institute should be 
situated in China. Each of the western nations 
participating in the work of the Institute should 
have a resident representative, advised and 
supported by a committee in his own country, 
acting as a medium of communication between the 
general body of scientific workers of that country 
and the Institute, as well as being responsible for 
finance. The countries territorially interested, 
China, Mongolia, the Russian Soviets and Tibet, 
would also be represented in the Institute, although 
the extent to which they should participate in its 
actual work would, perhaps, be difficult to suggest 
before the proposal begins to take more definite 
shape. Full co-operation would seem the ideal, 
but might be difficult of arrangement. Such an 
Institute should be in a position to formulate 
and organise schemes of research upon a settled 
plan, with economy of money and effort and, it is 
hoped, with an absence of friction, whether relating 
to the objects and details of exploration, or the 
disposal of its material results to the best advantage 
of scientific studios. 


Science and Culture 

The Anatomy of Modem Science : an Introduction 
to the Scientific Philosophy of To-day. By 
Bernhard Bavink. Translated from the fourth 
German edition, with Additional Notes and 
Bibliography for English Readers, by H. 
Stafford Hatfield. Pp. xiii4-683. (London: 
G. Bell and Sons, Ltd., 1932.) 21$. net. 

HE imperative need of supplementing the 
specialist’s knowledge by a more compre¬ 
hensive consideration of the problems of science, 
without which the former is little more than a 
kind of scientific trade, is increasingly felt and 
is illustrated by the number of books whioh in 
recent years have attempted to interpret to a 
wide public the results of scientific research, and 
to correlate from a general and philosophical point 
of view the significance of these results and of 
the problems still unsolved. Such an exposition 
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calls for exceptional gifts, and though the attempt 
has been freely made in England, there still appears 
to be an outstanding need for a real synthesis on 
broad philosophical lines of the inexhaustible 
material of natural science. 

The outstanding success of Bavink’s 4 ‘Anatomy 
of Modem Science” in Germany may be attributed 
to his presentation in the first place of the results 
of science out of which the philosophical questions 
have been allowed to develop naturally, and few 
books have raised more fairly the problems of the 
relations of science and philosophy or given a 
more sincere, impartial or patient interpretation 
of human values. If only for its brief remarks on 
the problems of rationalisation and the mechanisa¬ 
tion of life, the book should be welcomed by all 
who, from the scientific side, are attempting to see 
life steadily and to see it whole. 

A grave danger of the present time is that 
man’s knowledge of physical laws far exceeds his 
knowledge of the science of man. On this 
point Bavink cites some impressive evidence. A 
convinced believer that the biological sciences 
are capable of yielding genuine knowledge, he 
emphasises the importance of scientific biological 
knowledge for the discussion of cultural questions. 
He regards the neglect of science in the curricula 
of our higher educational institutions as respon¬ 
sible for the inadequate conceptions of the driving 
forces of history possessed by large sections of 
educated people. Those who confuse culture with 
literature and art cannot understand the bio- 
logioal conditioning of cultural achievement, and 
accordingly cannot draw the appropriate deduc¬ 
tions. 

Ignorance of the true causes of such processes 
results in our failure to perceive that many so- 
called social reforms are in fact anti-social, and, 
apart from perpetuating tainted and undesirable 
elements in our population, lead to opposition to 
the measures required to preserve racial health. 
This misdirection of moral and social effort is a 
serious factor in our present position, above all 
in the framework of democracy, and the danger 
of persistent degeneracy is too serious to be 
ignored. Bavink makes the trenchant comment 
that no civilisation has ever possessed the know¬ 
ledge which we possess of the deeper causes of 
cultural processes and racial decline. The remark¬ 
able development of our physical technology gives 
us some idea of the possibilities in biotechnology 
when biology represents a science as advanced as 
physios or chemistry. 


Here we touch on the ideal of fitness for a 
purpose for its own sake, an ideal which is behind 
the present-day urge for rationalisation and 
scientific administration, and in one of the most 
suggestive chapters of his book Bavink discusses 
the value of technology as a cultural field for 
itself, standing on an equality with art, science 
and religious ethics. This discussion is the more 
timely in view of the tendency to overstress the 
financial side in referring to the economy of 
technology. 

In his presentation of these issues, Bavink 
brings us face to face with the problem of values. 
These concluding chapters are undoubtedly pro¬ 
vocative, but they keep clearly in mind the 
question of preserving the values bequeathed to 
us by tlie past without exposing civilisation to 
unbearable hindrances. There is no hasty dog¬ 
matism but the realisation, taught by the historical 
perspective, that it iB fundamentally wrong to 
believe we hold in our hands the absolute and 
final truth, the ultimate value in any category. As 
in the field of scientific knowledge of truth, there 
must be constant striving for truth, believing that 
such striving is not in vain, that aesthetic values, 
like scientific truths, have a significance independent 
of whether, where, and by whom they are grasped. 
Scientific workers and artists of the highest rank 
have often shared the same feeling that what was 
given to thorn to achieve was something that they 
laid hold of, and not really something they them¬ 
selves produced. 

Bavink concludes his exposition of scientific 
philosophy upon a note which irresistibly recalls 
General Smuts’s presidential address in 1931 to 
the British Association. “Where the scientist and 
philosopher have to be silent, the artist, the poet 
and the prophet may still speak to us, indeed, 
this is their truest realm. What can no longer be 
Btated in the ingenious phrases of human wisdom 
may still be brought home to the sensitive spirit 
by the language of religious inspiration, art, and 
above all music to such an extent that we may 
well be in doubt which may bring us nearest to 
the root of the matter.” 

It is a worthy close to a valuable work which 
gives us at once a comprehensive view of man’s 
achievements in the physical world, as welcome 
for its pragmation and relation to the real 
problems of our society as for its conscious¬ 
ness of the spiritual and moral values among 
which soienoe itself is rightly to be ranked. 

R. B, 
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Stands Darwin Where He Did? 

The Cannes of Evolution. By Prof. J. B. S. Haldane. 
Pp. vii + 235. (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1932.) Is. fid. 
net. 

O NCE again Prof. J. B. S. Haldane has pro¬ 
duced a lively and stimulating book. 
Dealing with problems of general significance, it 
contains much to interest both the professional 
biologist and the layman. It is based on a course 
of lectures delivered at the Prifysgol Cymru, 
Aberystwyth, and entitled “A Re-examination of 
Darwinism”. Although, as its new title implies, 
its scope is now somewhat larger than the original 
title of the lectures would suggest, yet the main 
purpose of the book is to examine the Darwinian 
hypothesis of natural selection as a cause of 
evolution in the light of modem experimental and 
theoretical work. 

As we should expect, Prof. Haldane’s discussion 
combines vigour with authority, and his text is full 
of new and illuminating material. His first chapter 
states the problem. He shows how, when the 
doctrine of evolution first gained general accept¬ 
ance, it was combined, as Darwinism, with the 
explanatory idea of natural selection. Later the 
two became dissociated. Positive evidence for 
evolution accumulated and became more and 
more convincing. But at the same time the belief 
in natural selection, which was originally almost 
inseparable from the belief in evolution, has 
weakened—or at least, it has not gained support 
at anything like the same rate, so that, as Prof. 
Haldane writes, “a few biologists and many lay¬ 
men regard it as more or less exploded”. The 
reasons for this reaction are described. 

The next two chapters, perhaps the most 
valuable in the book, deal with variation witliin 
a species, and with interspecific differences, in the 
light of recent gonetical and cytological investiga¬ 
tions. It is shown that 

“Interspecific differences are of the same nature 
as intervarietal. But the latter are generally due 
to a few genes with relatively large effects, and 
rarely to differences involving whole chromosomes 
or leuge parts of them. The reverse is true of 
differences between species. The number of genes 
involved is often great, and cytologically observ¬ 
able differences common. It is largely these latter 
which are the causes of interspecific sterility.” * 

After this comes a discussion, occupying two 
chapters, of the effects of selection, The first part 


describes cases of stable populations, which have 
maintained the same numerical proportion be¬ 
tween individuals of different typos for long 
periods of time, and ohanging populations in 
which one type, owing apparently to environ¬ 
mental change and consequent selection, has 
increased rapidly at the expense of another. Then, 
natural selection having been shown to be an 
observable reality, and the different kinds of 
inheritable variations having been defined, thore 
follows an inquiry into the extent to which the 
observable facts of evolution can bo accounted 
for by supposing the one to be acting on the other. 

Much of this discussion is based upon the recently 
developed mathematical thoory of natural selec¬ 
tion, a theory to which Prof. Haldane has made 
important contributions, and which he outlines in 
an appendix of forty-five closely printed pages. 
This is a most useful addition to the book, for 
many of the original papers are rather inaccessibly 
published. 

Although Prof. Haldane inquires chiefly into 
the effectiveness or otherwise of natural selection 
as a cause of evolution, he comments briofly on 
other suggested causes, and makes damaging 
attacks from time to time against the Lamarckian 
position. The conclusion is that 

“it would seem that natural selection is the main 
cause of evolutionary ohange in species as a whole. 
. . . Although we have found reason to differ 
from Darwin on many points, it appears that he 
was commonly right when he thought for himself, 
but often wrong when he took the prevailing 
views of his time—on heredity, for example—for 
granted.” 

Finally, less scientific perhaps than the rest but 
excellent reading, there comes a chapter on the 
aesthetic aspects of evolution, in whioh the author, 
who has alroady told us why he believes in evo¬ 
lution, goes on to confess why he is glad that he 
believes as he does. 

When Prof. Haldane concerns himself with 
present-day phenomena he is vividly interesting, 
but the reviewer was aware of a faint feeling of 
dissatisfaction when he came to the passages 
which extrapolate from present-day experience 
into the past. The trouble—which is due to a 
fault, not of the author but of the material at his 
disposal—arises from the following considerations. 

Prof. Haldane deals of course in his discussion 
with the objection, whioh has so often been raised 
against Darwinism, that although natural selection 
aooounts for the acquisition by an evolving raoe 
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of advantageous characters, it cannot account for 
characters which are damaging, or which are 
simply indifferent. Palaeontology gives examples 
of the evolution of characters which appear to be 
a hindrance rather than an advantage to their 
possessors, and systematists distinguish many 
species by differences of colour and shape which 
have no discernible survival value. To meet this 
criticism, Prof. Haldane points out, as Darwin did, 
but with a wealth of new examples, that characters 
which seem different are often linked together in 
inheritance and transmit ted as a single unit. Thus 
various anatomically distinct strains of wheat 
differ also in their susceptibility to rust ; the white 
and coloured populations of America die from 
different diseases ; and there is evidence that 
immunity to measles is correlated with hair and 
eye colour. One can therefore account for the 
evolution of useless characters by supposing them 
to be accompanied by unknown advantages. Even 
a disadvantageous character might prevail if it 
was linked to a sufficiently profitable adaptation. 

It will at once be seen that natural selection is 
a very formidable explainer of data. Indeed, 
short of abrupt discontinuity in the fossil record, 
it is difficult to imagine any facts that, properly 
manipulated, it would fail to explain. Imagine a 
fossil population consisting of individuals of two 
types—one, so far as we can judge from its 
structure, better adapted to the conditions than 
the other. If the well-adapted one is seen in the 
rocks to triumph and replace the other, well and 
good ; if not, then one has only to postulate 
unknown characters linked to the visible ones to 
explain the issue. If Eohippus, instead of beget¬ 
ting and being replaced by the mechanically more 
efficient modern horse, had evolved out of it, the 
selectionist would only have to assume that the 
more toes a horse hod the more immune it was 
against diseases. 

The reviewer (who confesses that for the moment 
he has stopped reviewing) does not wish to suggest 
that the argument of linked characters is false. 
But it seems to him that by its aid the hypothesis 
that evolution occurred by natural selection 
acquires a facility that is almost indecent. Just 
as coffee can be to3 sweet, so a theory can explain 
too much—the first is undrinkable, the second is 
useless for scientific prediction. To be satisfyingly 
true, a theory should from time to time run the 
risk of disproof. 

If we had a fossil record of Utopian complete¬ 
ness, how very different the state of affairs would 


be ! Given a large collection of specimens *of an 
evolving species all from the same level, one might 
perhaps determine from their sizes which indi¬ 
viduals lived longest, and which died young. 
That would afford a basis from which the subse¬ 
quent evolutionary history of the race could be 
predicted. But until that kind of check can be 
applied to it, the hypothesis that natural selection 
has been the main cause of evolution in the past 
is of a rather low order of truth. When it is applied 
to the horns of titanotheres or to the codings and 
uneoilings of ammonites it is little more than 
specious. Our chief excuse for adopting it is that 
nobody can think of a better hypothesis—and 
that, after all, is a pretty poor one. Reinforced 
by the argument of linked characters, it can ex¬ 
plain all the facts of evolution, but, skilfully 
handled, it could probably explain their converse 
equally well; and for that very reason it cannot 
at present be con finned. 

On the other hand, there is plenty of evidence in 
Prof. Haldane’s pages that at least we are ap¬ 
proaching a critical estimate of the importance of 
selection in such evolutions as occur to-day. 
There are the rapid advances in genetics and 
cytology and in the mathematical theory of 
selection ; and there are the fascinating cases— 
all too few at the moment—in which a change in 
the composition of a population has been watched, 
one variety supplanting another. Here are oppor¬ 
tunities for experiment and critical analysis, and 
promises of truths solid enough to satisfy even 
the most carping. The chapters in which the 
author gives an account of the present condition 
of this rapidly progressing branch of knowledge 
constitute by far the most exciting and valuable 
part of his book. G. P. W. 

Universities Yearbook 

The Yearbook of the Universities of the Empire , 
1933. Edited by Sir H. Frank Heath. Pub¬ 
lished for the Universities Bureau of the British 
Empire. Pp. xxxi+975. (London: G. Bell 
and Sons, Ltd., 1933.) 15*. net. 

N issuing this admirable conspectus of British 
universities, the Universities Bureau, now in 
its twenty-first year, renders an important public 
service. The yearbook displays in convenient 
form authentic information regarding the person¬ 
nel, organisation, regulations and recent activi¬ 
ties of universities and thus obviates much 
laborious search among official calendars, many 
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of which are to be found in but few public libraries. 
Facilitating, as it does, intercourse between seats 
of learning in all parts of the Empire, the yearbook 
becomes, as this intercourse develops, ever more 
indispensable. In addition to particulars given 
separately for each university there are generalised 
accounts of the universities of Great Britain and 
Ireland, of Canada, of Australia, of South Africa 
and of India, and these are from time to time 
rewritten : in the present issue the South Africa 
and India chapters have been revised and brought 
up to date, as those of Canada and Australia were 
in the two preceding issues. 

In appendices covering two hundred pages arc 
summaries of the conditions governing admission 
to various professions and careers for which 
university studies are a fatting preparation, the 
qualifications for admission to a first degree in 
the universities of Great Britain and Ireland, lists 
of open post-graduate scholarships, fellowships 
and grants for research available (whether within 
or without the Empire) to British nationals and 


lists of centres of scientific research and of scien¬ 
tific information (whether connected with the 
universities or not) with particulars of the con¬ 
ditions of admission of independent research 
workers. 

In the present issue the presentation of the 
conditions of admission to the universities of Great 
Britain and Ireland and qualification for their 
first degrees has been further clarified—mi improve¬ 
ment which will substantially enhance the value 
of the book in the estimation of the general public, 
as will also the further improvements that have 
been made in the general index. The memorandum 
and new articles of association of the Universities 
Bureau are published for the first time in the 
present issue together with the names of the 
representatives of the member universities. All 
the universities of Great Britain and Ireland arc 
members, but of the remaining fifty-one univer¬ 
sities in other parts of the Empire twenty 
are, it appears, not at present members of the 
Bureau. 


Short Reviews 


The Subject Index to Periodical*, 1931. Issued by 

the Library Association. Pp. x +267. (London : 

The Library Association, 1932.) 70*. 

The Library Association is to be congratulated 
on having accelerated the rate of publication of 
the annual volume of its “Index to Periodicals”, 
eo that the volume for 1931 appears only eight 
months after that for 1930. For this promptitude 
we have to thank tho editor, Mr. T. Rowland 
Powel, and the increasing number of voluntary 
contributors who help him in the work. 

The present volume contains the titles of 25,650 
articles selected from 582 periodicals. The period¬ 
icals examined are chiefly English and American. 
No less than 540 of these have been indexed. In 
addition, 23 French, Belgian and Swiss, 17 German 
and Dutch and two Italian periodicals have been 
examined. 

It should bo noted that, with few exceptions, 
no attempt has been made to index periodicals 
covered by tho following publications: Agri¬ 
cultural Index , Engineering Abstracts , Engineering 
Index, Index Medicus, Journal of the Society of 
Dyers and Colourists, Photographic Abstracts , Revue 
de Oedogie, Royal Meteorological Society’s Biblio¬ 
graphy, Science Abstracts and the Textile Institute’s 
Journal. The subjects indexed are not confined to 
pure and applied science, forwhile poetry and fiction 
are excluded, the range of subjects dealt with is very 
wide. It includes, among other topics, art, archi¬ 
tecture, music, language, literature, biography, 
education, law, medicine, labour questions, 
philosophy, peace and war. 


The Changing Culture of an Indian Tribe. By 
Margaret Mead. (Columbia University Contri¬ 
butions to Anthropology, 15.) Pp. xiv+313. 
(New York : Columbia University Press; 
London : Oxford University Press, 1932.) 28*. 
not. 

Dr. Maroaret Mead’s study of present conditions 
in an Indian tribe living on a reservation, of which 
the anonymity is preserved under the title of 
“Antler”, deals more particularly with the position 
of tho women. It is, in a sense, an experimental 
study in that it has been undertaken with a view 
of elaborating and testing methods of observation 
which, it is pointed out, will in the near future 
have to be employed in an increasing degree in 
ethnographical observation, owing to the rapid 
changes which are taking place all over the world 
among backward peoples, as they come more and 
more closely into contact with civilisation, and 
their customs and native economy are modified 
thereby. In a preface, Dr. Clark Wissler points 
out, for example, that the Indians whom Dr. Mead 
has had under observation, are living under two 
incompatible ideals. On one hand they are trying 
to preserve their old tribal ideals of community, 
and on the other hand they are forced to conduct 
their life in accordance with the white concept of 
competition. Dr. Mead’s book, which has some 
valuable detail bearing on moral conditions among 
a partially detribalised people and on the modifi¬ 
cation of conditions in marriage, is thus of both 
special and general interest to the student of 
ethnology. 
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Pedigree Schedules: the Study and Preparation of 
Family Records. 11 pp. of Explanatory Notes, 
+ 30 Case Sheets and specimen Charts. (London : 
The Eugenics Society, 1932.) 10a. 

This publication consists of a stout adjustable 
cover to which is attached a pamphlet of 11 pages 
of explanatory notes, a folded sheet of strong 
graph paper, destined to receive the pedigree 
chart, six blank leaves for comments on the 
pedigree, and thirty individual case sheets. 

The explanatory notes are, up to p. 10, devoted 
to instructions for filling up the pedigree in 
standardised symbols and arrangements of genera¬ 
tions. The greater difficulties of the individual 
caso sheets are more lightly touched. Indeed the 
information asked for on these sheets is so slight 
as to bo of little interest to tho hypothetical 
descendants. Nationality and race are asked for, 
and the explanatory notes Bhow that tho latter 
question may be answered in such terms as \ Slav, 
i Chinese. Spaces are left for the dates of birth 
and death, but marriage, perhaps on a modernist 
assumption that such a state is transient, fruitless, 
and of no interest to posterity, is not mentioned. 
To be widely useful far more spaco should have 
been given to the occupational record and personal 
history of the subject, and space should not have 
been given for inquiries so vaguo as ‘physical 
type’. 

Land and Labour in China. By R. H. Tawney. 
Pp. 207. (London : George Allon and Unwin, 
Ltd., 1932.) 7s. 6d. net. 

Prof, Tawney has written an excellent review of 
social, economic and educational conditions in 
modem China, taking the land and labour on the 
land as his starting point and tho central core of 
the problem of future development. His book in 
part is based on his own observation and in part 
is an analysis of recent literature, of which a 
considerable proportion is by Chinese authorities. 
The special feature and chief source of interest in 
Prof. Tawney’s work is its grasp of the Chinese 
attitude of mind towards Western civilisation and 
the recognition that in the final solution of the 
conflict of West and East now proceeding, in all 
probability it will be anything but a mechanical 
adoption of the machinery of progress, which in 
the long run will satisfy the Chinese temperament. 
As Prof. Tawney indicates, whore we think in years 
or generations, the Chinese think in hundreds and 
thousands of years. Hence their tolerance of con¬ 
ditions which another people would feel to be 
unendurable, but also their faith in an ultimate 
solution. 

The Frazer Lectures , 1922-1932 . By divers Hands. 
Edited by Warren R. Dawson. Pp. xv+304. 
(London : Macmillan and Co., Ltd., 1932.) 15*. 
net. 

The Frazer Lectures, founded in honour of Sir 
James Frazer and to commemorate the completion 
of the third edition of "The Golden Bough", have 


now been delivered for ten years in succession in 
the Universities of Oxford, Cambridge, Glasgow 
and Liverpool in rotation. Among the lecturers 
have been the late Sidney Hartland, the late 
Canon J. Roscoe, Dr. A. Moret, Dr. A. C. Haddon, 
Dr. Marett, Prof. Westermarok, Prof. Malinowski, 
Sir Arthur Evans and Sir Arthur Keith. Although 
some of the lectures have already appeared in 
print, tho convenience of having them together 
within the covers of this handsome and well- 
printed volume will appeal to all classes of reader, 
while marking the manner in which those repre¬ 
senting different schools of thought have united to 
do Sir James Frazer honour. 

The Races of Man : Differentiation and Dispersal 
of Man , By Prof. Robert Bennett Bean. 

(Highlights of Modem Knowledge.) Pp. vi + 134. 
(New York : The University Society, Inc., 
1932.) n.p. 

Dr. Bean’s “The Races of Man" is a volume in a 
series published by an organisation in New York 
which exists for the popularisation of knowledge 
in science and art and now has offices in moat of 
the more important countries of Spanish America. 
Dr. Bean’s book is well produced and well and 
fully illustrated ; but its text shows signs of over 
hasty preparation leading at times to statements 
perilously near misstatements. On such matters 
as racial differentiation and racial dispersal it is 
good and attacks its problems on broad lines ; 
but in dealing with the origin and desoent of man, 
the author does not appear to be abreast of either 
recent discovery or theory. Misprints are frequent. 

Be your own Weather Prophet: a Book for the 
Holidays and After. By E. S. Player. Pp. 
vii+128. (London, New York, Toronto and 
Melbourne : Cassell and Co., Ltd., 1932.) 3*. 6d. 
net. 

Even in these days of broadcasts, weather in¬ 
formation is still profitable to the holiday maker, 
and this brightly written little book is full of 
weather wisdom. It sets out simply the relations 
of wind and weather to moving systems of isobars, 
and tells the reader how to diagnose the weather 
situation from his own observations, his only 
instruments being an aneroid barometer and a 
thermometer. The account of cloud prognostics 
is good, and the local peculiarities of weather are 
adequately discussed. 

Climate and AcdimxUization: some Notes and 
Observations . By Sir Aldo Castellani. Pp. 
viii + 152. (London: John Bale, Sons and 
Danielsson, Ltd., 1931.) 7*. 6d. net. 

Sm Aldo Castellani describes with a wealth of 
technical detail the medical effects of tropical 
climates, especially of great heat and moisture 
and strong insolation. On the latter subject 
there is much to interest meteorologists, but in 
matters of meteorological theory the book is less 
satisfactory. There is an excellent bibliography. 
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Nature of Cosmic Rays'" 

By Prof. Arthur H. Compton, Ryerson Physical Laboratory, University of Chicago. 


"'HERE arc three kinds of experiments which 
seem to afford direct evidence regarding the 
nature of cosmic rays. These are : (1) the Bothe- 
Kolhorster double oounter experiment, which 
oompares the absorption of the particles traversing 
the counters with the absorption of cosmic rays ; 
(2) measurements of the relative intensity of 
cosmic rays over different parts of the earth, 
designed to show any effect due to the earth’s 
magnetic field ; and (3) studies of the variation of 
cosmic ray intensity with altitude, which should 
follow different laws according as the rays are 
electrons or photons. 

(1) The Bothe-Kolhorster experiment serves to 
measure the absorption in a block of gold or lead 
of the high-speed electrified particles that produce 
coincident impulses in 
two neighbouring count¬ 
ing chambers. It is found 
that this absorption is 
surprisingly small, about 
the same, in fact, as 
that of the cosmic rays 
themselves. 

The simplest interpre¬ 
tation of this similarity in 
absorption is to suppose 
that the high-speed 
particles in question are 
the cosmio rays. There 
is, however, the alterna¬ 
tive possibility that the 
primary cosmic rays are 
photons which eject high¬ 
speed electrons as recoil 
electrons when the phot¬ 
ons are stopped, and that 
these recoil electrons are 
absorbed at about the 
same rate as the primary 
rays themselves. Theoretical calculations indicate 
that the recoil electrons should be absorbed five 
or ten times as rapidly as the photons which give 
rise to them. These calculations are somewhat 
uncertain because of extrapolation far beyond the 
wave-length region where the existing formulae 
have been tested. For this reason, the equal 
absorption coefficients of the cosmic rays and the 
high-speed particles does not neoessarily rule out 
the possibility that the particles in question may 
be recoil electrons excited by the ooemic rays. It 
would, nevertheless, be surprising if the formulae 
were in error by so large a factor as five or ten, as 
would be implied if the coincidences are due to 
secondary electrons. 

(2) If the oosmic rays consist of electrified 
particles coming into the earth's atmosphere from 

* Substance of an address presented at a symposium on oosmic 
rays, held by the American Physical Society at Atlantic City on 
December SO, 1932. 


remote space, the earth's magnetic field should 
affect their geographical distribution. This effect 
has been investigated theoretically by Stormer, 
Epstein, and recently much more completely by 
Lomaitre and Vallarta. It appears that for 
energies less than 10 # electron volts, electrons 
approaching the earth can reach it only at latitudes 
north of about 60°. For energies greater than 
about 5xl0 10 volts the geographical distribution 
is not affected by the earth's magnetic field. For 
intermediate energies, there will bo a difference in 
intensity with latitude according to the distribu¬ 
tion of energy of the incoming electrons. 

Experimental studies of tho relative intensity of 
cosmic rays in different parts of the world have 
been made by J. Clay, who made several trips 



Flo. 1. Map allowing major statlona at which associated expeditions 
have made cosmic ray measurements during 1932. 


between Java and Holland, and found consistently 
a lower intensity near the equator ; Millikan and 
Cameron, who found but slightly lower intensity 
in the lakes of Bolivia than in the mountain lakes 
of California, and no difference between Pasadena 
and Churchill dose to the north magnetic pole ; 
Bothe and Kolhdrster, who carried a counting tube 
from Hamburg (53° N.) to Spitsbergen (81° N.) 
and back, and detected no variations in the cosmic 
rays larger than their rather large experimental 
error ; Kennedy, who, under Grant’s direction, 
carried similar apparatus from Adelaide, Australia, 
to Antarctica, and likewise found no measurable 
change ; and Corlin, who on going from 50° N. to 
70° N. in Scandinavia found some evidence of a 
maximum at about 55° N. The prevailing opinion 
regarding the significance of these measurements 
has thus been expressed by Hoffman in a recent 
summary . “The results so far have on the whole 
been negative. Most of the observers conolude 
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that within the errors of experiment the intensity 
is constant and equal, and those authors who do 
find differences give their results with certain 
reservations.” 

During the past eighteen months, Prof. Bennett 
of the Massachusetts Institute of Technology, 
Prof. Stearns of the University of Denver, and I 



H(3. 2. Typical InirnHlty-hammi'ti'r curve*, Hhowlug variation 
of intensity with altitude in different parts of the world. Circle*, 
northern hemisphere ; squares, southern hemisphere. 


have organised a group of ten expeditions, with 
some sixty physicists, and we have attempted to 
make as ox tensive a study of the geographical dis¬ 
tribution of cosmic rays as could be done in a 
limited period of time. Fig. 1 shows the position 
of the eighty-one stations in different parts of the 
world at which measurements have been made. 
These stations are about equally divided between 
the northern and southern hemispheres. They 
have extended from latitude 46 u S. to latitude 
78° N., and from sea level to about 20,000 ft. 
(Figs. 2 and 3). When these data are brought 
together, they show a marked difference in in¬ 
tensity between the cosniie rays at temperate and 
polar latitudes, as compared with the tropical 
latitudes. At sea level the difference in intensity 
is about 14 per cent, at 2,000 metres about 22 
per cent, and at 4,400 metres about 33 per cent. 
The change between the intensity for tropical as 
compared with that for temperate latitudes occurs 
rather sharply between geomagnetic latitudes 25° 
and 40°. 

Comparison of the experimental data with the 
theory of Lemaitre and Vallarta shows that the 
distribution of cosmic rays is about that to be 
expected if the rays consist of electrons entering 
the earth’s atmosphere in two energy groups. One 
of these is of such great energy that it is not 
appreciably affected by the action of the earth’s 
field. This group comprises in the temperate zone 
88 per cent of the total radiation at sea level, and 


might, so far as these experiments are concerned, 
be classified as photons. At 4,400 metres this 
component constitutes 75 per cent of the total 
radiation. The second component is less penetrat¬ 
ing and represents particles with an energy, if 
they are electrons, of about 7 x 10* electron volts. 
It is these particles which reach the earth at 
temperate latitudes but fail to reach it near the 
equator. 

It may be remarked that even these less-pene¬ 
trating cosmic rays have energies which are much 
larger than those that could be accounted for as 
recoil electrons resulting from photons, if these 
photons were to constitute the main body of the 
cosmic rays. According to Millikan, measure¬ 
ments of the absorption of the cosmic rays at sea 
level indicate that their energy, if they are photons, 
is of the order of 2 x 10" electron volts. This is 
I so much loss (a factor of 35) than that of the 
j electrons responsible for the difference in intensity 



Kig. H. Variation of cosmic ray intensity with geo¬ 
magnetic latitude, an found for throe different altitudes. 

The variation In more prominent at high altitudes. 

Curves calculated from Lemaitre-Vallarta theory. 

between temperate and tropical zones, that we 
would seem to be safe in concluding that the 
particles reaching the earth are not of the recoil 
type. On the other hand, the energy of 7 x 10* 
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electron volts demanded by the Lemaitre-Vallarta 
theory for these particles would mean a range 
taken along the particle’s trajectory of about three 
times the thickness of the earth’s atmosphere. This 
is in aooord with the fact that these rays penetrate 
the earth’s atmosphere, but with difficulty. 

This geographical study of the cosmic rays thus 
indicates that the less penetrating part of the 
cosmic rays, at least, consists of high-speed 
electrified particles. Regarding the more pene¬ 
trating component, we conclude that if they are 
electrified particles, they must have an energy of 
3 x 10 10 electron volts or more. 

(3) During the past two years, extensive 
experiments have been carried out studying the 
variation in the intensity of coHmic rays with 
altitude. The highest altitudes have been those 
reached by Regcnor with his sounding balloon and 
Piccard with his famous stratosphere balloon. We 
have also paid especial attention to this problem 
in our mountain experiments. In Fig. 4 the data 
from mountain and balloon observations are 
compared. These data show a rapid increase in 
intensity with altitude, continuing nearly ex¬ 
ponentially to an altitude of 15 km., and from 
there approaching a limiting value as the apparatus 
is carried close to the top of the atmosphere. 

If we suppose that the cosmic rays enter the 
earth’s atmosphere as photons, any secondary 
electrons that may have been associated with 
them in space will have been removed by the 
action of the earth’s magnetic field. We should 
thus have a beam of pure photonH entering the 
atmosphere. At the surface of the atmosphere 
these photons will produce very little ionisation, 
for the ionisation results directly from the 
secondary electrons that pass through tho chamber. 
The secondary electrons, however, arise only at 
the absorption of the primary photons, and will 
not approach their normal intensity until the 
photons have traversed a thickness of air about 
equal to the range of the electrons. This means 
that at very high altitudes the ionisation due to 
a beam of photons entering the earth must be 
almost aero. The ionisation current should rather 
approach a maximum at a depth in the atmosphere 
at which the cosmic rays are somewhat loss than 
half absorbed, and should then gradually diminish 
in intensity as sea level is approached. Our high 
mountain experiments confirm the recent balloon 
experiments as indicating that no such high altitude 
maximum exists. This would seem to rule out the 
possibility that the cosmic rays can be photons 
entering the earth’s atmosphere from remote 
distances. 

If we suppose, on the other hand, that the 
cosmic rays are electrons entering the atmosphere 
from above, wo should expect very much the kind 
of intensity-altitude curve that the present experi¬ 
ments show. It is well known that the ionisation 
per unit path by high speed electrons remains 
almost constant over a wide range of energies. 
Thus, if a beam of such electrons enters the 
atmosphere, it will produce nearly uniform 


ionisation down to such depths that an appreciable 
number of the electrons arc stopped by the air. If 
ths initial electrons were all travelling down¬ 
ward, there would be a rather definite limit or 
range where there would be a rapid reduction in 
ths ionisation by the cosmic rays. If, however, 
the initial electrons entered in all directions, some 
of them would be stopped even in the upper 
layers of the atmosphere. Thus, supposing that 
the cosmic rays consist of electrons entering the 
earth’s atmosphere from outer space, the general 
characteristics of the intensity-altitude curve can 
be readily accounted for. 

If Regener’s measurements from his balloon 
flights during the past summer are reliable, it 
appears that there is no detectable decrease in 
ionisation as the top of the atmosphere is ap¬ 
proached. This would mean, in accord with the 
above reasoning, that no appreciable portion of 



the cosmic rays enters the earth’s atmosphere in 
the form of photons. 

On the other hand, if the cosmic rays enter the 
atmosphere as electrons, they will produce photons 
just as cathode rays striking a target produce 
X-rays. Accordingly, at lower altitudes a mixture 
of electrons and photons will be present, and it 
may be expected that the photons will have the 
greater penetrating power. Tt is thus not impos¬ 
sible that the very penetrating cosmic rays ob¬ 
served by Millikan, Rogener, and others at great 
depths under water may be such photons excited 
by the incoming electrons. 

Although we have discussed the problem as if 
the electrified particles which seem to constitute 
the cosmic rays are electrons, it will be understood 
that the experiments that have been cited do not 
serve to distinguish between negatively and posi¬ 
tively charged particles. The experiments are 
equally consistent with the view that the rays 
consist of protons or high speed a-particles. I 
find no way of reconciling the data, however, with 
the hypothesis that any considerable portion of 
the primary cosmic rays consist of photons. 
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The Old Ashmolean, Oxford 
By T. E. James 


I N celebration of the occasion of the two hundred 
and fiftieth anniversary of the opening of the 
Old Ashmolean, Oxford, which falls on May 21, 
a series of events has been arranged. Addresses 
will bo presented on May 22, by delegates of 
scientific and literary institutions, whilst a lecture 
is announced for the same day by Sir Arthur 
Smith Woodward on “Plot and Lhwyd and the 
Dawn of Geology”. This will be delivered in tho 
University Museum. Various exhibitions which are 
of cognate interest in connexion with the anniver¬ 
sary will be available to tho public. 

As an event of importance in the history of 
early science in Great Britain, but more par¬ 
ticularly, perhaps, in relation to natural history, 
it is well and fitting to look back and reoall the 
mode of origin of the Old Ashmolean. Time has 
changed much that was characteristic of this 
institution, leaving it now, one might almost say, 
no more than a dignified relic of the past. There 
is also something to record that is needful, respect¬ 
ing Elias Ashmole, the founder of the original 
Musaeum Ashmoleanum. 

“Alumni Oxonienses” supplies a conveniently 
brief and helpful summary, where space is limited, 
of the main features of Ashmole’s varied career. 
It runs :—“Born Lichfield 23 May, 1617. Educated 
Lichfield Grammar School. A chorister of Lichfield 
Cathedral ; solicitor in Chancery, 1638; of 
Clement’s Inn, 1640 ; an Attorney of the Court 
of Common Pleas, 1640; a Captain in Lord 
Ashley’s regiment of foot at Worcester, 1646 ; 
barrister-at-law of the Middle Temple, 1660. 
Windsor Herald, 1600. Chief Controller of H.M. 
Excise in England and Wales, 1668. D.Med., by 
diploma (Oxon), 1669—The anniversary of 
Ashmole’s date of birth thus falls on the day after 
Sir A. Smith Woodward’s promised lecture. 
Ashmole died on May 18,1692, and he was interred 
in South Lambeth Church, where a black marble 
slab commemorates him in eulogistic terms. He 
had married three times, his third wife (1666) 
being the daughter of Sir William Dugdale. 

Elias Ashmole, “skilled in chemistry, anti¬ 
quities, heraldry, mathematics”, and other 
abstruse studies, including alchemy and astrology, 
was among those persons, who, on May 20, 
1663, were registered, and declared to be 
original fellows of tho Royal Society, following 
upon the incorporating Charter of July 15, 
1662. Ashmole’s name, however, was included 
in that earlier and historic list of supporters 
of a proposed new society, whose declaration 
ran—“Wee whose names are underwritten doe 
consent and agree that wee will meet© together 
weekely ... to consult and debate, concern¬ 
ing the promoting of Experimentall Learning”, 
This was dated, in tho first instance, December 
5, 1660, but names were appended after that 


particular date. On December 26, 1660, 

there is a minute that “Mr. Boyle, Mr. Henry 
Oldenburg, Mr. John Denham, Mr. Rawlins, Mr. 
Elias Ashmole, Mr. John Evelyn, and Nathaniel 
Henshaw, M.I)., were proposed candidates for 
election”. The association of Ashmole with these 
! pioneer promoters of the new philosophy is of 
1 special though incidental interest. Ashmole not only 
signed the document quoted above, but also the 
Charter Book, when that fellowship roll was 
received and inscribed by original fellows as for 
1663. 

Hence, the Royal Society has two testifying 
signatures of Elias Ashmole. In eloction he 
preceded Edmund Waller and Abraham Cowley. 
On the other hand, Ashmole never served on the 
Council; nor did he appear to advance any 
schemes at hand. But ho had divers interests 
and occupations as just excuse. Still, as regards 
activities in early science at Gresham College, or 
at Arundel House, Ashmole is a disappointing 
study. 

In other directions, however, Ashmolo’s per¬ 
sonal equipoise was assured. On June 18, 1660, 
he was introduced to the presenoe of King Charles 
II by no less a functionary than Thomas Chaffinch ; 
and on the next day ho was constituted Windsor 
Herald. When that folio on the History of the 
Most Noble Order of the Garter was published 
(1672), it was brought to the King by Ashmole. 

We may now briefly consider Ashmole’s con¬ 
nexion with the Old Ashmolean, and how it came 
to be established at Oxford, where scientific 
studies had already begun. On one of the rural 
sides of London, at South Lambeth, there had 
been established, by 1629, an extensive botanic 
garden, an adjunct to a residence, the latter a 
repository for ‘rarities’ in natural history. It was 
the home of John Tradescant, whom we hear of 
as married in 1607 at Meopham, in Kent. First 
as a gardener helping to stock the Hatfield 
demesne, next, he is travelling abroad and collect¬ 
ing assiduously, encouraged and stimulated by 
the Duke of Buckingham. It was the Duke’s 
wish (so wrote Tradescant in 1625), that “I should 
deal with all merchants from all places”. The 
South Lambeth house came, in time, to be known 
by the suggestive title of ‘Tradesoant’s Ark’; 
its collections were noteworthy in the infancy of 
the study of natural history in England. 

John Tradescant, son and heir, was imbued 
with his father’s tastes and likings, and he carried 
on the collecting work at Lambeth when his father 
died in 1637. A decade or so later, we find that 
Ashmole was a frequent visitor across the Thames, 
and became very friendly with John Tradescant. 
In 1659 a diary entry by Ashmole records, “Mr. 
Tradescant and his wife told me they hod been 
long considering upon whom to bestow their 



May 20, 1933 


NATURE 


717 


Closet of Curiosities when they died, and at last 
had resolved to give it unto me”. 

After the death of John, the husband (1662), 
aoute trouble arose in regard to the collections, 
settled, however, by Lord Chancellor Clarendon, 
in 1664, in favour of Ashmole, who was to “have 
and enjoy” the collection of rarities. Ashmole was 
then living in a house next to the Tradescants. 

After Ashmole had obtained possession of the 
repository there came a period (about 1677), when 
it was urgently necessary to assign its contents. 
There were also certain manuscripts and books 
thought worthy. It was no use to cast eyes towards 
Gresham College. It was therefore not unreason¬ 
able, he thought, to offer his possessions to Oxford, 
his alma mater , but conditionally on the erection 
of a building to house them. He had been much 
honoured there in 1669 as a “curioso and virtuoso”. 
Certainly a bold proposition, all things considered ; 
nevertheless, it was gratefully aoceptod. There¬ 
after, the Ashmolean building took shape and 
became the designated habitation, erected at the 
charge of the University, fulfilling, at least in some 
measure, Ashmole ? s original hopes.* The founda¬ 
tion stone was laid on Thursday, May 16, 1679, 


and the Museum was opened on May 21, 1683. 
The Duke and Duchess of York, and their retinue, 
attended. There was feasting and jollity, and 
Ashmole (with whom was Mrs. Ashmole) was 
applauded and favoured to the top of his bent. 
Dr. Plot, the first custodian, gave a “sett© 
speech”. After the chief ceremony, the company 
went down to a newly fitted chemical “elabora- 
torie”, where they witnessed some experiments, 
which are recorded as having given great satis¬ 
faction. A revival of the activities of the philoso¬ 
phers forming the Philosophical Society of Oxford, 
the original members of which had close contact 
with the Royal Society in London, occurring, 
their meetings were held in the Ashmolean for 
some time, and were both profitable and inspiring. 

Spaoe will not allow reference to the vicissitudes 
which later waited upon the Old Ashmolean, 
ending in neglect and disrepair. Dr. R. T. Gunther 
has dealt with these points, and of a brighter 
period, bringing in its train appreciation of new 
uses and recognition of the historio past. 

* On January 26, 1678/9, a fire In the Middle Temple destroyed 
Ashmole** library, and many curios, In all probability, destined 
for Oxford. 


Obituary 


The Duke of the Abbuzzi 

I ^EW men have led lives so full of interest and 
accomplishment as Prince Luigi of Savoy, 
Duke of the Abruzzi, who died on March 18 at 
the age of sixty years. Mariner, explorer, admiral, 
colonist, and man of science, he exhibited vision 
and initiative in every field of his numerous 
activities, and, by sheer tenacity of purpose, 
achieved success in the most arduous of ventures. 

The Duke's connexion with the Italian navy 
commenced in 1879 when, at the age of six, he 
entered the service as cabin boy. From 1884 until 
1889 he was ocoupied in study at the Royal Naval 
Academy. In those days Italy was not very well 
known in foreign countries and, to remedy this, 
the ships of the navy were sent on missionary 
work to distant lands and even round the whole 
world. Such patriotic propaganda found an 
enthusiastic supporter in the young Prince who, 
in the Amerigo Vespucci , the Voltumo, and the 
Cristoforo Colombo , took part in several long 
voyages, ultimately attaining the rank of lieuten¬ 
ant. His first important naval command, in 1902, 
was that of the cruiser Liguria , in which he made 
a tour of the world lasting eighteen months. 
Further promotions followed, and the Duke 
commanded a squadron during the Italo-Turkish 
war of 1911-12, and was appointed to the supreme 
oommand of the Italian navy during the War. 
CAs a traveller and explorer, the services of the 
Duke of the Abruzzi to science and to his oountry 
were outstanding. His early education in this 
direction was acquired during his teens in the 
Alps under the guidance of the well-known 
alpinist, Francesco Gonella. The Alps were also 


the scene of many of his later ascents and before 
he reaohed the age of thirty he had climbed, in 
some oases during the winter, all the moat difficult 
Alpine peaks, some of which had not boon pre¬ 
viously conquered. 

During his world-tour of 1894-96, the Duke 
saw the Himalayas for the first time and on his 
return to Italy he made preparations for an 
ascent of Nanga Parbat (8,116 metres). This 
expedition was, however, frustrated owing to an 
outbreak of plague and famine, which decimated 
the Punjab. The objective was therefore changed 
to a peak very different in character, Mount St. 
Elias in Alaska. Unlike Nanga Parbat, with a 
lower snow limit at about 5,000 metres, Mount 
St. Elias is covered from base to summit with 

f laciers, which debouch into the waters of the 
'aoific. The mountain—whioh is visible from the 
sea at a distance of 200 miles and has been known 
to navigators since the beginning of the eighteenth 
oentury—and its immediate surroundings were at 
that time completely unexplored. The expedition, 
consisting of the Duke and five companions, 
together with four Alpine guides, left Italy in 
May, 1897, and was joined at Yakutat Bay by 
ten American porters. Three days were occupied 
in crossing the wide plateau of the Malaspina 
glacier, and four laborious weeks in traversing the 
Seward, Agassiz, and Newton glaciers, fissured 
by enormous crevasses. Just over ten weeks after 
leaving Italy, the party camped beyond the 
Newton glacier at the foot of the great pyramidal 
mass of the mountain, and less than three days 
later reaohed the summit without casualty. 

The observations made gave the altitude of 
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Mount St. Elios as 5,514 metres, in good agree¬ 
ment with the value (5,516 metres) calculated by 
Russell who, in 1891, reached a col situated at 
a height of 3,745 metres. Two unknown snowy 
peaks, observed in the west, were named Lucania 
and Bona, these being identified topographically 
and measured sixteen years later by American 
observers. A series of meteorological and glacio- 
logical observations was made, and collections of 
the minerals and minute fauna of the glaciers, and 
the first complete series of views of the St. Elias 
group were secured. 

In the summer of 1898 the Duke visited Spits¬ 
bergen and in the following winter made an 
excursion by sleigh into Central Siberia. Prepara¬ 
tions were then made—quietly, indeed almost 
secretly—for a north polar expedition. It was 
decided not to follow the plan adopted by Nansen 
in his earlier attempt, but to proceed by ship as 
far north as the currents allowed and then set out 
on foot. A Norwegian sealing vessel, re-christened 
the Stella Polaris , was acquired and the party of 
eleven Italians, with a Norwegian crew of nine, 
sailed in July 1899 from Archangel, where the 
sleigh-dogs had been shipped. Franz Josef Land 
was reached in three weeks’ time and the ship 
proceeded through the archipelago to cast anchor 
off Prince Rudolph Island (lat. 82° 4' N.), the most 
northerly island of the group. The ship narrowly 
escaped destruction in the ice, but was ultimately 
brought into a position of safety, and winter 
quarters were constructed on the island. During 
one of the trial sledge trips, the Duke was attacked 
by frost-bite, followed by gangrene, which necessi¬ 
tated the amputation of two fingers. It was not 
until about four months later that the weather 
allowed of the dispatch of the sleigh party. This 
was divided into throe groups, to return at inter¬ 
vals. The first group of three, under Lieut. 
Querini, never came back, but Capt. Cagni’s 
group, who were absent from the camp for 104 
days, reached lat. 86" 34' N., thus surpassing 
Nansen’s record. In spite of the many difficulties 
encountered, the expedition was away only four¬ 
teen months, at that time the shortest period for 
a polar expedition. 

Other expeditions organised by the Duke were 
those to Ruwenzori, in Central Africa, in 1906, 
when twelve peaks, all exceeding 4,600 motree, 
were ascended, measured and mapped ; to the 
Karakoram Himalayas in 1909, when Bride Peak 
was climbed to a height of 7,500 metres (the 
highest altitude reached up to that time), the 
attempt to cover the remaining 150 metres having 
to be abandoned ; and to the sources of the Webi 
Shebeli River, which flows through Ethiopia and 
Somaliland. On all these expeditions much valu¬ 
able information of interest, not merely to geo¬ 
graphers, but also to the whole scientific world, was 
collected and published. Their uniform success 
was due to the minute care taken in the preliminary 
preparations and, particularly, to the enthusiasm 
which the Duke showed and imparted to every one 
of his companions in every exploit he undertook. 


The Italian Mission to the Abyssinian court in 
1927 was led by the Duke, who later paid a second 
visit to the Webi Shebeli River and surveyed large 
areas in Abyssinia. Somaliland, where he had a 
large farm, claimed a good deal of his attention, 
and it was to his work on irrigation and on 
improvements in other directions that the 
opening up of this country was largely due. 

Born in Madrid on January 29, 1873, shortly 
before the abdication from the Spanish throne of 
his father, Duke Amedeo of Aosta, brother to 
King Humbert of Italy, he passed away, after a 
life of ceaseless activity, in Somaliland, to the colon¬ 
isation of which so much of his energy was devoted. 


Dr. Junius Sohmidt 

Wk regret to loam from the Chemiker-Zeitung of 
the death of Dr. Julius Schmidt, extra-ordinary 
professor of organic chemistry at the Tcchnisohe 
Hochschule in Stuttgart and director of the 
Chomistry Laboratory at the Hohere Maschinen- 
bauachule in Esalingen, aged sixty-one years. A 
native of Baiersdorf in Bavaria, Schmidt studied 
under Knorr at the University of Jena and 
graduated in 1894. In 1900 he was appointed 
lecturer in organic chemistry at Stuttgart, where 
he carried out numerous investigations in the field 
of organic chemistry. His researches dealt par¬ 
ticularly with nitroao-compounds, oximes and 
quinones, and with derivatives of phenanthrene 
and fluorenc. He was also the author of numerous 
books and pamphlets on alkaloids, quinones, 
nitroso-compounds, organic magnesium com¬ 
pounds and pyrazoles. He also published a hand¬ 
book of organic chemistry, which has been trans¬ 
lated into English, and a yearbook of organic 
chemistry. 

Wk regret to announce the following deaths 

Prof. Victor Goldsohmidt, honorary professor 
of mineralogy in the University of Heidelberg, on 
May 8, aged eighty years. 

Dr. William H. Holmes, formerly chief of the 
Bureau of American Ethnology and director of the 
National Gallery of Art, Washington, distinguished 
as a geologist, and a pioneer in field work in the 
archaeology of North and Central America, on 
April 21, at the age of eighty-six years, at 
Royal Oak, Michigan, following on a paralytic 
stroke. 

Dr. Leonard Huxley, editor of the Comhill 
Magazine , author of "Life of Huxley”, "Life of 
Sir Joseph Hooker”, "Thomas Henry Huxley, a 
Character Sketch” and "CharleB Darwin”, on May 
3, aged seventy-two years, 

Mr. John Mackereth, a deputy conservator in 
the Indian Forest Servioe, on May 6, aged thirty- 
four years. 

Prof. J. T. J. Morrison, emeritus professor of 
forensic medicine and toxicology in the University 
of Birmingham, on May 10, aged seventy-six 
years. 
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News and Views 


Temperature below 0*27° K. reached in Holland 

As we go to press, the following communication 
signed by Prof. W. J. de Haas and E. C. Wiorsma 
of Leyden, and Prof. H. A. Kramers, of Utrecht, and 
dated May 15, has been rocoivod : “Debije has 
indicated a method of reaching very low tempera¬ 
tures by means of tho adiabatic demagnetisation of 
paramagnetic salts. We have applied this method to 
CeF s with complete success. Wo determined a 
susceptibility curve in tho region of temperatures 
usually reached with liquid helium, and by extrapola¬ 
tion from this curve in such a way that tho result 
oan only be too high, we found that tho temperature 
reached in the adiabatic experiment was certainly 
below 0*27° K. t even when tho saturation was not 
taken into account. The other method of Ioworing 
the temperature, by rod lifting the vapour pressure 
of liquid helium, has resulted in a temperature of 
0*82° K. reached by Kamerlingh Onnes, and later 
in one of 0-71, reached by Keesom.” 

Wool Industries Research Association 

The report of the Council of the Wool Industries 
Research Association, Torridon, Leeds, for 1932-33 
refers to tho satisfactory working of the voluntary 
levy scheme, the yield from which during tho year 
has increased by 10 per cent. Subscriptions from the 
industry have reached the record figure of £11,087, 
or £514 in excoss of the previous year. Together with 
a further reduction in expenditure due to certain 
internal economies and a now arrangement for the 
printing of publications and abstracts, this increase 
has enabled the Association to show a surplus for 
the year in spite of a reduction of £2,500 in the grant 
from the Department of Scientific and Industrial 
Research. Owing to economies effected by tho 
Association in its work on raw wool during tho last 
two years, the Empire Marketing Board has been 
able to extend the period of the grant for this work 
until September, 1933. The activities of tho Wool 
Fibre Research Committee have been continued and 
representative samples of New Zealand wools have 
been selected as standards and submitted to New 
Zealand. 

Trials carried out in Great Britain and in all 
parts of the Dominions of a sheep-marking fluid 
devised by the Association have proved the ability 
of the fluid to meet all the requirements of both the 
farmer and the manufacturer, in that it withstands 
climatic conditions satisfactorily and yet is com¬ 
pletely removed from the wool by ordinary com¬ 
mercial scouring methods. Attempts have been 
made to render the present jute wool pad innocuous 
by impregnation, using a cellulose and a rubber latex 
dope. Both gave very promising respite on trial in 
Australia and further experiments are being con¬ 
ducted on the same lines. Other experiments indicated 
that no real saving could be made on the weight of 
the faibric if the strength and durability were to 
remain unimpaired. Work on the standardisation of 
the methods of testing the fastness of dyed materials 


has continued under the supervision of a joint com¬ 
mittee of the Association and the Society of Dyers 
and Colourists, and light standards consisting of 
seven red and seven blue colours on wool have now 
been finally selocted. 

Study Group on Managerial and Administrative Problems 

Increasing attention is now being devoted to the 
scientific treatment of the problems which arise in 
the management and administration of industry, and 
with the object of promoting discussion on these 
problems, a study group has been inaugurated under 
the leadership of Mr. W. R. Dunlop. Membership is 
being drawn mainly from among those who havo 
attended Mr. Dunlop’s course of training for manage¬ 
ment, though others who possess a dogroo in natural 
science or its equivalent and have taken a compre¬ 
hensive courso in management will be eligible to join. 
The latter qualification may be waived in special 
cases where a scientifically trained man has had 
managerial or administrative experience. The group 
is to bo in the nature of an informal society and will 
meet regularly every three months, and in between as 
may be arranged, at 57 Gordon Squaro, London, or 
some other suitable place. Tho main feature of the 
meetings will bo tho scientific discussion of managerial 
and administrative problems and difficulties, es¬ 
pecially in those industries in which science plays a 
predominant role. A monthly bulletin sheet will be 
distributed privately to members. This will contain 
items of managerial interest and references to new 
literature, while, for the benefit of country members, 
there will be included a summary of the proceedings 
at each meeting. 

International Congress of Anthropological and Ethno¬ 
logical Sciences 

In accordance with a previous announcement, a 
conference was hold at Basel on April 20-22 with 
the object of organising an international congress of 
the anthropological and ethnological sciences. Local 
arrangements wero in tho hands of l)r. F. Spoiser 
of Basel and those who attended were received by 
Dr. F. Hauser, director of education, on behalf of 
the city of Basel and by Prof. Ernst Staoholin, 
Rector of the University of Basel, on behalf of the 
University. Twenty-three delegates, representing 
nine nationalities, were present and promises of 
support had been raoeived from a large and repre¬ 
sentative number of anthropologists. Prof. J. L. 
Myres (Oxford) was elected president of the con¬ 
ference and Dr. Speieer and Mr. Houghton Brodriok 
(London), secretaries. Although some of the delegates 
expressed a strong preference for two separate con¬ 
gresses, to cover the anthropological and ethnological 
scienoes respectively, it was decided that: (1) an 
international congress of anthropological and ethno¬ 
logical sciences be established ; (2) the first congress 
be held, if possible, in 1934, and thereafter at intervals 
of four years ; (3) on the? invitation of the Royal 
Anthropological Institute, supported by the Joint 
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Committee for Anthropological Research and Teach¬ 
ing, the first congress be held in England, probably 
in London, in 1934. Draft statutes prepared by the 
president, the secretaries and Profs. Krause and 
Mauss, following closely tho linos of the statutes of 
the International Congress for Prehistoric and 
Pro toll is tori c Sciences, were considered and adopted. 
After nominations to the cotnitt d'htmneur , the 
permanent council and tho offices of national secre¬ 
taries, and votes of thanks to the City, the University 
and those who had been responsible for tho work of 
the conference, the conference dissolved. A report of 
the meeting will be found in Man for May. 

Radio Research in Great Britain 

The facilities for radio research carried out by the 
Department of Scientific and Industrial Research on 
the advice of the Radio Research Board have been 
improved by the unification of the Wireless Division 
of the National Physical Laboratory and the Depart¬ 
ment's Radio Research Station at Slough into a new 
Radio Department of the National Physical Labora¬ 
tory. Mr. R. A. Watson Watt, hitherto superintendent 
of the Radio Research Station, is the superintendent 
of the new department. On tho formation of the 
Radio Research Board in 1920 the National Physical 
Laboratory was entrusted with all work which 
required a laboratory equipped with instruments of 
the highest precision. Such work included the 
development of radio frequency standards, the study 
of problems of selectivity, aerial arrays and the 
generation of extremely short wavos, as well as 
methods for the measurement of fundamental 
quantities necessary in accurate circuit design. 
Work requiring measurements in the field or on 
isolated sites was carried out at the Radio Research 
Station at Slough. The latter, which now ceases to 
be a separate research establisliment of the Depart¬ 
ment of Scientific and Industrial Research, has, during 
its independent oxistence, earned an international 
reputation mainly in connexion with the researches 
carried out there on tho travel of wiroloss waves, the 
electrical properties of the upper atmosphere, and the 
nature mid origin of atmospherics. 

A London Super Power Station 

The Battersea Power Station, which forms such 
a prominent landmark on tho south side of the River 
Thames, will soon come into operation. It has been 
ereoted by the London Power Co., which was formed 
to secure the co-operation of the London electricity 
supply companies so as to reduce the cost by con¬ 
centrating the generation of electricity in more 
efficient stations. It is one of the 'selected' stations 
adopted by tho Central Electricity Board to supply 
the south-east of England electricity area. A 
description of it is given by I. V. Robinson in World 
Power for May. At present the station possesses two 
70,000 kilowatt turbo-alternator sets and a 100,000 
kw. sot has been ordered. There are six Babcock 
and Wilcox boilers each evaporating 330,000 lb. of 
steam per hour at a pressure of 650 lb, per square 
inch and a temperature of 875° F. A jetty has been 
built parallel to the wharf which accommodates two 


of the company’s 2,000-ton colliers at once. The 
coal is extracted by grabs and deposited on conveyors 
which take it to the boiler-house. Owing to the 
vicinity of the Houses of Parliament, Westminster 
Abbey, etc., it was necessary to take precautions so 
that the fumes would not act harmfully on these 
buildings. By means of induced draught fans the 
products of combustion are foroed through ‘scrubbers’, 
passing across vertical surfaces in which water is 
flowing. They next pass over the main scrubbers 
consisting of cases of iron filings over which a stream 
of water flows. The iron acts as a catalyst converting 
SO 2 into SO 3 . On reaching the chimney the gases 
first pass down a central chamber containing more 
steel sections and so have more oxide of sulphur 
abstracted. They then meet water containing alkaline 
salts which completes the purification. It is computed 
that 90-95 per cent of the oxide of sulphur has 
been eliminated. 

The Cahn Hill-Improvement Scheme, Wales 

Last summer Sir Julion Cahn came forward with 
his generous response to the appeal made by the 
Welsh Plant Breeding Station of the University 
College of Wales for assistance towards the important 
work in progross relative to the improvement of hill 
land. The work had arrived at the stage when it 
was essential to conduct large-scale experiments in¬ 
volving not only the improvement of the grazing but 
also the control and management of the animals on 
somewhat novel lines. It was therefore necessary 
that tho Station should obtain possession of suitable 
lands for the purpose, and that Prof. R. G. Stupledon 
should have associated with him a man fully com¬ 
petent in the management and breeding of stock. 
Mr. Moses Griffith, recently the agricultural organiser 
for Merionethshire and a well-known breeder of Welsh 
black cattle, has, therefore, been appointed to assist 
Prof. Stapledon as lands director to the scheme. A 
lease has been entered into with the Hafod Estate, for 
an area of approximately 2,700 acres of hill land. 
This comprises a mountain sheep walk of more than 
2,000 acres together with a hill farm consisting of 
hill and cultivated land. The area chosen is on an 
estate with a long pioneering history behind it; for 
already at the end of tho eighteenth century JohneB 
of Hafod was planting trees amongst these inhospit¬ 
able hills and devoting himself with enthusiasm to 
improving the agricultural conditions of the district. 
Operations have been started and it is hoped that 
at least 50 acres of hill will be grassed out during 
the next two months. Each succeeding year large 
areas will be taken in hand by the methods which 
have been developed as the result of experiments 
conducted by Prof. Stapledon in various parts of 
Wales during recent years. In addition to the land 
at Hafod, possession has also been taken of about 
70 acres of hill land near Knighton, in Radnorshire, 
and operations will be started there in the autumn. 

Spike Disease in Sandal 

Sandal has long been a valuable forestry product 
in southern India and the mysterious disease termed 
‘spike* has been the subject of investigation during 




May 20, 1933 


NATURE 


721 


the past quarter of a century. Various bodies 
interested in sandal are collaborating, such as the 
Madras Forest Department, the Indian Institute of 
Soience at Bangalore, the Forest Research Institute 
at Dehra Dun and others. A report on the 
progress made during the half-year ending September 
80, 1932, entitled “Investigations on the Spike- 
Disease of Sandal’* has been issuod by the Institute 
of Science, Bangalore. The sporadic attacks of this 
pest have a strange parallel to those of foot and 
mouth disease in Great Britain. A recrudescenco of 
the disease in an epidemio form has been noticed in the 
Beedamaruthupatti spike area. Pollarding, which 
has been carried out on a fairly large scale in the 
Galigattam and Manchi areas, has yielded significant 
data. So far, Manchi has the maximum percentage 
of disease-masking sandal plants. The entiro freedom 
from infection of a few areas, Sanamavu and Thalli 
in North Salem and Chickabettakere in Coorg, has 
been established by pollarding. More detailed 
technical contributions will appear as scientific papers 
in the Journal of the Indian Institute of Science, 
Dehra Dun Forest Research Publications , and else¬ 
where. Meanwhile it is a valuable departure to issue 
progress roports so that the various investigators 
studying the pest, which causes so heavy a financial 
loss, should have early news of any results achieved. 

Poison Control and its Effect upon Wild Life 

In California the control of the ground squirrel 
(Citcllus beecheyi) by poison has given rise to strong 
protests in journals devoted to ornithology and bird 
protection, on account of the death by poisoning of 
numbers of wild creatures whioh are not injurious. 
We have already referred to some of these articles, 
and in fairness, it ought to be stated that the California 
Department of Agriculture, which is responsible for 
the organisation of the poisoning measures, accepts 
neither the “facts** nor the conclusions of the writers. 
In a summary of “The California Ground Squirrel 
Control Program’*, Eugene S. Kellogg states that 
those in charge of rodent operations were anxious to 
know what effect thallium, exposed on bait for 
ground squirrels, might have on other species of wild 
life, or how it might act as a secondary poison on 
predatory animals and birds. To check this point, 
the Biological Survey made a careful census of the 
wild life, then exposed baits far heavier than neces¬ 
sary for existing ground squirrel population in order 
to loam wild life tolerances. Careful checking by 
several observers during thirty days failed to show 
an appreciable effect on the beneficial animal life of 
the area. Hawks, quail and mourning doves, the 
species watched most oarefully, appeared to be. as 
numerous at the conclusion of the test as before 
(California Dept. Agr. Special Pub. No. 109). In this 
clash of opinion it is impossible for the outsider to 
disoover exactly where the truth lies ; our impression 
is that there is a certain amount of bias on each side 
and an absence of the scientific detachment which 
would carry conviction. A basic fact whioh cannot 
be ignored is that ground squirrels are an economic 
pest which somehow must be controlled. 


Smithsonian Field Expeditions in 193 a 
None of the many-sided activities of the Smith¬ 
sonian Institute appeals so much to the imagination 
as the explorations and field work. During 1932, 
twenty-five expeditions were sent out or participated 
in for research in anthropology, biology, geology and 
astrophysics. These expeditions visited thirteen 
States of the United States, Europe, Canada, Alaska, 
Mexico, Hispanola, Jamaica, British Guiana and 
South-West Africa. Amongst the more interesting 
were a trip to various mining localities in Mexico for 
the collection of certain rare minerals and ores, a 
bird-collecting expedition to Hispanola, and a con¬ 
tinuation of anthropological work in Alaska, where 
the characteristics of the living natives were studied, 
and the skeletal and archeeological relics of an earlier 
civilisation were unearthed by excavation. The re¬ 
duction in the Institute’s inoome, both private and 
governmental, has occasioned strict economy in all 
lines and curtailment of some activities. Funds for 
publication have been cut nearly to one-half of the 
previous year’s amount, with the result that valuable 
manuscripts have had to be refused or held up for a 
year, and the annual report, from which we have 
quoted above, has itself been cut to half its normal 
size. If the economies which must be enforced in 
other countries as well as in the United States, lead 
to the condensation of the published reoords of 
scientific work in some coses, and in other oases to 
more rigorous selection for publication, the experience 
will not bo altogether wasted. 

Agricultural History in Germany 

The Agricultural History Socioty of America, 
referred to in Nature of March 19, 1932, p. 432, has 
a Gorman counterpart in the Gesellsohaft fiir 
Geschiohte und Literatur der Landwirtachaft. Mem¬ 
bership of this society is open to all persons interested, 
the subscription for persons resident outside Germany 
being 4 RM. per annum. The society’s inquiries are 
not confined to central Europe. Investigation of the 
history of prominent agriculturists and of farms that 
have been in long-continued ownership by one family 
are noteworthy aspects of its aotivity. It publishes 
a small quarterly (free to members) containing 
articles, reviews and a list of current books and 
papers. Recent issues have included articles on the 
measures devoted to the development of Chinese 
agriculture under the Mongols, the Swiss Peasant 
Association, and the use of marl in ancient and 
medieval times. Information regarding the society can 
be obtained from Prof. W. Seedorf, Gosslerstrasse 16, 
Gottingen, Germany. 

New Record for Deep Drilling 

The issue of the Oil Weekly of May 1 gives details 
of the establishment of a new depth record of 10,668 
ft. for oil-well drilling, which has been achieved on 
the Kettleman Hills Field, California. This depth 
exoeeds the previous record by 83 ft. The well has 
been drilled with standard rotary equipment and, 
so far, a 5f in. hole is being made. It is destined to 
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go to 11,000 ft, or even deeper if an oil-producing 
zone is not discovered at a shallower depth. One 
of the geological factors influencing the depth of 
this well is the great thickness of the recent deposits 
overlying very hard shale (Kreycnhagen). Operators 
believe in the possibility of very deep production at 
Kettleman Hills, and this is the first really serious 
attempt which has been made to test the lower 
formations in this region. 

Asparagus Growing 

The imposition of a tariff on certain imported 
fruits and vegetables has made it possible for English 
growers to produce certain crops which before were 
unprofitable. Ono of these is asparagus, and it is 
therefore particularly opportune that the Ministry of 
Agriculture has issued a Bulletin (No. 60, “Aspar¬ 
agus”, Ifl. not) which deals with its cultivation 
and marketing. A useful preliminary account 
traces the history of asparagus from Roman times 
and also outlines the botany of the plant. Varieties 
aro described in fair detail and experiments on the 
use of unisexual plants are outlined. Male plants 
tend to give a largo number of buds whilst female 
plants produce fewer but larger sticks. Methods of 
cultivation in Italy, Franco, Germany, the United 
States and England are given, and marketing is also 
discussed. The main pest of asparagus, the asparagus 
beetle, is described, as are also several fungus diseases. 
The canning industry is growing in England, and its 
needs have been borne in mind by the writer of the 
bulletin. 

Legal Medicine in the United States 

The resources of the various States of the Union 
for dealing with medico-legal problems in the adminis¬ 
tration of justice have been examined by a committee 
of the National Research Council, and the results of 
this survey are contained in a volume recently 
issued (Bull. Nat. Res. Council, No. 87, National 
Academy of Sciences, Washington, D.C., 1.50 dollars). 
It is pointed out that the determination of the cause 
of death, when a medico-legal question is involved, 
is the work of the skilled pathologist, who should 
be in a position to call to his aid the resources of 
bacteriologist, toxicologist, chemist, and others. 
Determination of mental responsibility is the work 
of the skilled psychiatrist. The detection of crime 
may at times require the application of pure and 
applied sciences in addition to the medical sciences. 
In the United States, there is as yet nothing com¬ 
parable to the first-class medico-legal institutes of 
Europe, 

Relativity 

The addresses and discussions at the conference 
on relativity in May 1930, which Prof. P. Langevin 
organised and presided over, have been published by 
Messrs. Hermann of Paris in the form of pamphlets 
of 14-30 pages at 6 or 7 francs in their series of 
Actuality Scientifiquee et Industrielles. The principal 
titles are:—“Cin&natique de la Relativity” by 


M.E. Bauer of the College de France, “LTnertie de 
L’Energie” by M. F. Perrin of the Faculty, “M4- 
chanique Ondulatoire” by Prof. L, do Broglie of the 
Sorbonne, “La Th6orie Einsteinienne de la Gravita¬ 
tion” by Prof. G. Darmois of the University of Nancy, 
“La Thyorie Unitaire du Champ” by Prof. E. Carton 
of the Sorbonne and “La Relativity” by Prof. P. 
Langevin. In all cases the subject is presented in a 
very readable form and Prof. Langevin’s address 
summing up the general results is especially interest¬ 
ing. He also contributes a simple proof of the Lorentz 
transformation to the discussion on the kinematics 
of the subject. 

Announcements 

The Bakerian lecture of the Royal Society will be 
delivered on Thursday, May 25, at 4.30 p.m. by Dr. 
J, Chadwick, who will take as his subject “The 
Neutron”. 

On account of alterations and repairs which are 
boing made to Flamsteed House, the official residence 
of tho Astronomer Royal, it will not be possible this 
year to hold the customary garden party at the Royal 
Observatory on the ocoasion of tho annual visitation 
by the Board of Visitors on Saturday, June 3. 

The annual congress of the South-Eastern Union 
of Scientific Societies will be hold at Norwich on 
June 7-10. The president-elect is Prof. E. J. Salis¬ 
bury, Quain professor of botany in University 
College, London. The presidential address is entitled 
“The Influence of Man on Vegetation”. The congress 
will be divided as usual into the following sections : 
geology, botany, archaeology, zoology, and regional 
survey. Several interesting excursions have been 
arranged in connexion with the congress. The local 
secretary is Dr. H. A. Castigan, principal of the 
Technical College, St. George Street, Norwich. 

The fourth International Congress of Radiology 
will be held in Zurich, under the presidency of Prof. 
H, R, Schinz, professor of radiology in the University 
of Zurich, on July 24-31, 1934, Members of radio¬ 
logical societies in all countries, and other persons 
introduced by such societies, are eligible for member¬ 
ship. At the general meetings the following subjects 
will be considered, among others : radiation genetics ; 
mitogenetic radiation ; structure analysis ; identical 
physical measurement of the dose in X-ray acid 
radium treatment; hard gamma-rays, cosmic radia¬ 
tion, earth radiation; and short-wave therapy. 
During the Congress, on exhibition of apparatus, 
photographic accessories, chemical products and 
scientific books will be on view. The general secretary 
of the Congress is Dr. H. E. Walther, Gloriastrasse 14, 
Zurich. 

The third International Congress of Linguistics 
will be held at Rome on September 19-26. The 
Congress will meet in three sections, of which the 
first will deal with general questions, the seoond with 
the Indo-European languages, and the third with the 
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non-Indo-European languages. An organising com¬ 
mittee has boon formed, which is responsible for the 
arrangements for the meeting, of which the chairman 
is Prof. Mat too Bartoli and the secretary Prof. 
Bruno Migliorini. Subscriptions (members, 50 lire { 
associates accompanying mombors, 25 lire) should be 
addressed to the treasurer of the Congress, Prof. 
Vittore Pisani, Commizzione Nazionale italiana per la 
co-operazione mtolletuale, via del Oonservatorio, 
Romo (115). It is axuiounced that the proceedings of 
the second Congress, held at Genova in 1931, are in 
the press and will be issued shortly. 

Dr. Wjtmer Stone, vice-president of the Academy 
of Natural Sciences of Philadelphia and curator of 
its Department of Vertebrate Zoology, lias been 
elected an honorary member of the British Ornitho¬ 
logists’ Union. Dr. Stone has been president of the 
American Ornithologists’ Union and for twenty-one 
years ho has oditod the Auk f the official organ of 
the Union. Last year he was awarded the Otto 
Hermann modal of the Hungarian Ornithological 
Society (Nature, 128, 670, Oct. 17, 1931). He has 
written a number of books on birds and other 
animals, and, with Capo May as a base for observa¬ 
tions, has for many years carried on an intensive 
study of bird migration. Last year he completed, as 
editor, a revision of the “Check List of North 
American Birds”, a monumental work in which is 
listed a description of overy bird known to North 
America. 

The council of the Institution of Electrical 
Engineers has made the following awards for papers 
read during the session 1932-33, or accepted for 
publication : Institution premium to Mr. J. M. 
Kennedy and Miss D. M. Noakes ; Ayrton premium 
to Mr. A. B. Road and Dr. J. W. T. Walsh ; Fahie 
premium to Messrs. J. H. E. Baker and E. P. G. 
Wright; Kelvin premium to Mr. P. Dunsheath; 
Paris premium to Mr. W. S. Burge; Wobber premium 
to Messrs. C. E. Horton and C. Crampton ; Ovorseas 
premium to Mr. G. Yoganandam ; Extra premiums 
to Messrs. J. C. Besly and H. V. Higgitt, Mr. Andrew 
R. Cooper, Mr. E. A. Hanney, Messrs. P. Hunter- 
Brown and C. J. Hews, Lieut.-Cob A. G. Lee, 
Lieut.-Col. F. A. Cortez Leigh, and Mr. R. P. Smith. 
The Wireless Section premiums have been awarded 
as follows : Duddell premium to Mr. E. C. S. Mogaw ; 
Extra premiums to Mr. L. B. Turner, Messrs. W. Ure, 

E. J. Grainger, and H. R. Cantelo. The following 
Meter and Instrument Section premiums have also 
been awarded : Silvauus Thompson premium to Mr. 
J. McG. Bruckshaw ; extra premiums to Messrs. 

F. P. Burch and R. V. Whelpton, Messrs. C. Midworth 
and G. F. Tagg. 

In the leading article entitled “The Utilisation of 
Coal” discussing a symposium on this subject arranged 
by the British Science Guild, in Nature of May. 6, 
p. 633, disappointment was expressed that the authors 
of some of the contributions neglected to provide 
“the audience with complete comparative data 
from which the experts and laymen present could 


have drawn thoir own conclusions**. Oapt. Bernard 
Acworth informs us that the paper he was asked to 
read by the British Science Guild had as its title 
“The Economic Significance of Coal with Special 
Reference to Legislative Differentiation unfavourable 
to the Natural Expansion of the Coal and Coal Gas 
Industries”. He deals fully, and accurately, with 
every aspect of the fuel economics of transport and 
power on land, sea, and in the air, in his recent book 
“Back to the Coal Standard”. 

Applications aro invited for the following appoint¬ 
ments, on or before the dates mentioned : —An 
assistant for abstracting work (chiefly engineering) 
at the Building Research Station, Hurston (Depart¬ 
ment of Scientific and Industrial Research)—The 
Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, Wostininster, S.W.I 
(May 22). An assistant lecturer in engineering at 
the County Technical College, Wednosbury—The 
Director of Education, County Education Offices, 
Stafford (May 23). Two full-time teachers of engineer¬ 
ing subjects at the Doncaster Technical College— 
The Secretary, Education Officos, Doncaster (May 
23). A teacher in electrical engineering at the 
Technical Institute and Junior Technical School, Old 
Trafford, Manchester - The Principal (May 27). A 
head of the Department of Mechanical and Civil 
Engineering and a locturor in geography at the 
Portsmouth Municipal College—The Registrar (May 
27). A professor of mathematics at Univorsity 
College, Dundeo (University of St. Andrews)—The 
Secretary and Registrar (May 31). A lecturer in 
biology at the Leicester College of Technology—The 
Registrar (May 31). An engineering assistant in 
the Engineering Department of the River Medway 
Catchment Board The Enginoor to the Board, 
7 1 a, Bank Street, Maidstone, Kent (May 31). 
An assistant lecturer in botany at the Univorsity 
of Binningham- -The Secretary, The University, 
Edmund Street, Binningham (June 1). Visiting 
teachers in various branches of engineering, gas 
technology, mechanics and metallurgy at the School 
of Engineering and Navigation, High Street, Poplar, 
E.14—The Education Officer (T.l), County Hall, 
London, S.E.l (June 7). A professor of dental 
surgery and director of the Dental Hospital at the 
University of Manchester—The Registrar (June 
12). A reader (senior assistant) in pathology and 
a reader (senior assistant) in bacteriology in the 
Institute of Animal Pathology at the Royal Veter¬ 
inary College—The Secretary, Royal Veterinary 
College, London, N.W.l (June 30). A University 
lecturer in economics and politics at the University 
of Cambridge—Mr. E. A. G. Robinson, Sidney 
Sussex College, Cambridge. A woman lecturer 
in biology at the Lincoln Training College— 
The Principal. An organising secretary for the 
Association of Special Libraries and Information 
Bureaux—Tho Chairman of Council, ASLIB., 16 
Russell Square, W.C.l. A technical assistant (Grade 
3) for technical photography at the Royal Aircraft 
Establishment, Farnborough, Hants—The Chief 
Superintendent. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return f nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natttre. No notice is taken 
of anonymous communications.] 

Beryllium and Helium 

Many years ago it was found that the mineral 
beryl often contains much more helium than can be 
accounted for by the traces of uranium and thoriiun 
which are present 1 . Rocontly returning to the sub¬ 
ject, I have examined some thirty-five or forty beryls 
from different parts of the world and from different 
geological horizons. The richest of these contains 
29*2 cubic mm. of holium per gTam of beryl. The 
helium atoms number 2*41 XlO' 4 of the beryllium 
atoms present. 

If helium has accumulated in boryl as the result 
of atomic disintegration of beryllium, we should 
expect large helium content to bo found only in the 
beryls of ancient formations. If on the other hand 
it has been trapped in some way when the mineral 
was formed, or if it is due to a short-lived radioactive 
product initially present in the mineral, we should 
expect to find large helium content in the younger 
beryls, since the opportunities for its escape have 
been less. The experimental results decidedly support 
tho former alternative. Beryls from the younger rocks 
havo not in any case been found to contain much 
helium. Beryls from the oldest formations usually 
contain a relatively large amount. 

The probability that the main component of 
beryllium Be* is undergoing spontaneous disintegra¬ 
tion is much increased by the recent measurements 
of Bainbridge with the mass-spectrograph 1 . He 
finds a value for the mass of Be* 9 *0155 ±0*0000, 
whereas the added masses of a hydrogen atom and 
two holium atoms amount to 9 *01210. There is thus 
a considerable excess of energy available for spon¬ 
taneous disintegration. 

It was of interost to examine whether any a-ray 
activity was present adequate to account for tho 
accumulated helium. The first experiments were 
made on the mineral itself, using the holium-rich 
specimen above mentioned. Tho walls of on electro¬ 
scope casing were coated with it. The rango of tho 
a-particlas was assumed to be 1 cm. in air, and the 
possible activity of the beryl was estimated from tho 
ionisation at not more than 1 *47 x 10 7 a-particles per 
gram of mineral per annum. At this rate the helium 
observed would take more than 6*43x 10 10 years to 
accumulate. 

Further experiments wore made on a sheet of 
beryllium-aluminium foil (70 per oent Be) measuring 
7 *2x9 *5 cm, which was kindly lent me by Mr. N. 
Feather, of the Cavendish Laboratory. The number 
of a-particles from this was estimated from the 
ionisation current at not more than 1 *55 x 10* per 
gram of beryllium per annum. At this rate the 
mineral would require more than 1 -05 X 10 11 years to 
grow the contained helium. 

Either of these periods is much more than can be 
allowed; for the lead ratios of radioactive minerals 
never indicate an age of more than 2 X 10* years. 
Thus the holium in beryl cannot be brought into 
relation with any existing emission of «-particles. 


This conclusion, so far as it rests on experiments 
made with the mineral itself, does not depend on 
whether beryllium or some other constituent is 
thought to be the parent element. 

It has recently been stated by Lange and Raitt* 
that beryllium has an a-ray activity of 1 cm. range 
and a ‘half life’ (half value period ?) of 10 u yeans. 
Those authors consider that this is in striking accord 
with the presenco of helium in beryls. But the ratio 
of helium atoms to beryllium atoms in the beryl 
above mentioned is 2*41 x 10\ and this is the 
fraction of beryllium atoms transformed. If the half 
value period of beryllium were 10 14 years, the time 
required would be 3 *5 x 10 l ° years; about seventeen 
times os long as can bo allowed. 

While it appears certain that the small a-ray 
activity of beryllium found by Lange and Raitt will 
not acoount for the helium in beryl, the activity 
itself, if real, is of considerable independent interest. 
My own measurements with beryllium-aluminium foil 
led me to place the limit of possible activity three 
times lower, and I did not consider them as affording 
positive evidence of any activity. Tho calculation 
of omission from a thick layer is, howover, not very 
satisfactory, and this may vitiate somewhat the 
comparison between the two sets of experiments. 
My own tests could have been pushed considerably 
further if enough of the foil had been available to 
line the electroscope casing completely. It is hoped 
to do this later. 

Rayleigh. 

Terling Place, Chelmsford. 

May 8 . 

1 Pror. Roy. Roe,, A. 80 . 589 ; 19l)S. 

• Phys. Rev., 43 , M7 ; 1033. 

* Phyti . Ileo., 48 , 585 ; 1933. 


A Theory of Fuel-Knock 

In an essay written three years ago 1 it was 
suggested that fuel-knock in an automobile engine 
might be associated with tire presence of free hydrogen 
formed from the fuel used, and at that time the 
following facts were advanced in support. 

(а) That in the combination of hydrogen and 
oxygen, variation of partial pressures, temperature 
and initial pressure produces rates of reaction of 
completely different orders of magnitude 1 . 8 * 4 , 

(б) That hydrogen in an engine cylinder gives 
rise to violent fuel-knock*, while a fuel which does 
not contain hydrogen, for example, carbon monoxide, 
is not known to knock*. 

(c) That fuels comprising stable molecules, both 
liquid (for example, benzene 7 ) and gaseous (for 
example, methane*) are not known to knock, whereas 
those comprising unstable molecules (for example, 
kerosene) knock readily. 

The liberation of hydrogen from hydrocarbons 
and/or their primary oxidation products has been 
reported even during slow oombufltianM* l M l , and 
conditions in an engine cylinder (where the advancing 
flame compresses unburned fuel ahead) are suitable 
for the breaking up of fuel molecules with a conse¬ 
quent liberation of hydrogen. If it be assumed that 
fuel-knock be caused by the rate of reaction between 
this free hydrogen and the available oxygen reaching 
a high order of magnitude (due to a favourable 
combination of partial pressures and/or temperature), 
certain effects should be noticed. In a knocking engine 
it should be possible to eliminate the knock by the 
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addition of small quantities of hydrogen (thereby 
taking the partial pressure of the hydrogen out of 
the critical range); it should be impossible to detect 
an intermediate stage in the formation of water 
vapour from the hydrogen (for example, OH mole¬ 
cules) ; and the temperature of the water vapour 
molecules formed in the knocking oombustion should 
be considerably higher than in normal oombustion. 
Evidence of these three effects has been forthcoming. 

(1) In unpublished work performed at the Bureau 
of Standards early in 1021 it was found that the use 
of hydrogen in comparatively small amounts elim¬ 
inated fuel-knock and the high pressures resulting 
therefrom. 

(2) In a direct spectrographic comparison of the 
flames from knocking and normal combustion in an 
engine cylinder, OH bands in the ultra-violet dis¬ 
appeared from the knocking zone only whon fuol- 
knock was present; in normal oombustion they wore 
deteoted throughout the cylinder 18 . 

(3) In work now proceeding at the Bureau of 
Standards on infra-red radiation from an engine 
cylinder (preliminary accounts of which have already 
appeared 1 *- 14 ) there are indications that the spectral 
distribution of the radiation during knocking and 
normal operation is essentially the same from the 
region where no knock occurs, while radiation from 
water vapour molecules on wave-lengths between 5p 
and 10p shows an increase when knocking conditions 
are compared with non-knocking in the region where 
knock occurs. The only change from knocking to 
non-knocking operation was the necessary variation 
in the proportion of benzole mixed with a fuel of 
low anti-knock value to eliminate the knock. 

More complete data, and a discussion of this theory 
in its relation to existing theories of fuel-knock and 
knock-suppression will appoar later, though it may 
be mentioned here that the combustion of hydrogen 
has been found to be remarkably inhibited by the 
presence of small amounts of anti-knock materials 1 *. 

My thanks are due to Prof. S. Lees, from whom I 
obtained the original idea that hydrogen might be 
responsible for fuel-knock, and the acting director of 
the U.S. Bureau of Standards, for permission to 
publish this note. 

SYDNEY StEKUE. 

Bureau of Standards, 

Washington, D.C. 

April 14. 


1 Steele, John Winbolt Essay, University of Cambridge, 1630. 
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Hydrocarbon Combustion in an Engine 

An outline of a theory of the behaviour of ‘anti¬ 
knocks', and of the character of the knocking type 
of explosion, was put forward in a lecture at the Royal 
Institution in 1928 (see supplement to Nature of 
July 7 , 1928). The ideas discussed were obtained by 
inference from a variety of experiments, rather than 
by direct demonstration. It was not demonstrated 


with any certitude, for example, that peroxides were 
formed during a knocking type of explosion in an 
engine cylinder; neither was it proved that the 
metallic ‘antiknocks' were in an oxidised state before 
being effective as ‘antiknocks' in the engine. 

These and other points in agreement with the 
ideas then put forward have now been demon¬ 
strated, and, as then suggested, are of importance 
in connexion with the process of combustion of 
certain hydrocarbon vapours. By sampling the 
gases at various moments during tho cycle of an 
internal combustion engine, by means of a special 
device which can bo operated over a very small 
crank angle, the amounts of aldehydes and peroxides, 
©to., have been determined. Substances behaving 
as peroxides rise to a maximum, and then fall off in 
quantity prior to the passage of flame past the valve, 
whereas the aldehydes are at a maximum 1/240 
second later, when the flame reaches the valve. 
The amount of ‘peroxide* appears to be conneoted 
with the phenomenon of knocking. Benzene gave 
rise to no measurable peroxides, though aldehydes 
were present in considerable quantity. 

It has also been demonstrated that thallium, 
which acts as an oven more powerful ‘antiknock* 
than lead, whon lot into the engine cylinder as 
vapour by a special valve, is only effective when 
previously oxidised. 

It is intended to publish an account of these experi¬ 
ments on the completion of tho investigation. 

A. Egerton. 

F. Ll. Smith. 

Engineering Laboratory, 

Oxford. 

May 10. 


A New Type of Photoelectric Effect in Cuprous Oxide 
in a Magnetic Field 

When a plate immersed in liquid air and plaeed 
in a magnetic field parallel to its plane is illuminated 
by a beam of white light perpendicular to its plane, 
an electromotive force E is produced between A and 
B (Fig. 1). This electromotive force changes its 
sign when the magnetic field is reversed, its absolute 
value remaining unaltered. We investigated the 
dependence of E upon the intensity of tho magnetic 



field H and found that up to fields of about 2,500 
gauss, E is a linear function of H , tho maximum 
electromotive force at this field strength reaching 
2-7 volts. It may be noticed also that when the plate 
is illuminated from the opposite side, with the 
direction of the current in the electromagnet remain¬ 
ing unchanged, the electromotive force is reversed 
in sign. The existence of this electromotive force 
must evidently be looked upon as an indication of 
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the fact that electric current is flowing perpendicu¬ 
larly to the plane of the plate. An examination of 
the sign of the electromotive force observed proves 
that the direction of the supposed flow of the negative 
electrons coincides with the direction of the light 
beam, assuming that under the influence of the 
magnetic field the electronic current is deflected in 
the normal way. 

A characteristic feature of the effect may be noted, 
namely, that it disappears completely when n source 
of red light is used. The electromotive force is nearly 
independent of the intensity of light. Wo could not 
find the effect at room temperatures. The whole of 
the facts observed involve the assumption that the 
effect represents a peculiar Hall-effect of the moving 
photoelectrons produced at the entrance of the beam 
of light into the specimen. The proportionality 
between the electromotive force and the field strength 
gives strong evidence in favour of this supposition. 
This idea is supported, moreover, by the fact that 
the electromotive force iH nearly independent of the 
light intensity. For example, the increase of the 
intensity of light augments the number of photo- 
electrons, which makes the Hall constant decrease 
(the Hall constant M is inversely proportional to the 
concentration of the conducting electrons). The 
observed electromotive force iH a product of both 
effects. We are investigating the new effect further 
and we hope to publish shortly a complete account 
of this work. 

1. Kikoin. 

M. Noskov. 

Phys.-Techn. Institute of the Ural, 

Sosriovka 2, Leningrad. 

March 31. 


Elastic Electron Scattering in Gases 

The investigations by A mot 1 and others of the 
scattering of electrons in gases show that marked 
diffraction minima occur in the angular scattering 
curves. Their measurements show also indications 
of an anomalous course of the velocity scattering 
curves. Still, as only the relative values of the 
scattering are determined, a comparison of the 
scattering through a constant angle for different 
electron velocities is subjected to incontrol lablo 
errors. 

A method described by the writer 2 makes it possible 
to determine the absolute values of the scattered in¬ 
tensity Iq the total scattering being J /^.sinO.dO. 
The results for elastic collisions in helium 8 for 
velocities between 30 volts and 400 volts and at 
angles 0 = 45° and 00° show velocity scattering 
curves, which gradually converge towards the classical 
nuclear scattering at high velocities. 

Recent measuiements at 0 --- 45°, 90° and 135° 
in neon and argon, however, have rovealod marked 
anomalies in the velocity scattering curves. In 
Fig. 1 the value of the scattered intensity Ip is 
plotted against the velocity (expressed in volts) of 
the electrons in a doubly logarithmic diagram, and 
the scattering through 90° observed in helium, neon 
and argon is shown as heavy lines. In this repre¬ 
sentation, the classical nuclear scattering curve 
I0 ~ « 4 Z*/m # v 4 sin 4 0/2 appears as a straight line. 
In Fig. 1 the dotted lines give the classical scattering 
for different values of the nuclear charge (Ze). It 
will bo seen that at high velocities the scattering 
in all tho gases, helium, neon and argon, converges 
towards the scattering of their nuclei, corresponding 


to £ « 2, 10 and 18 respectively. In neon, however, 
the scattering passes through a marked minimum 
at 90 volts, while in argon a discontinuity in the 
curve is found at about 260 volts. 

While for high velocities the scattering in argon 
may bo described as a scattering due to the total 
nuclear charge 18, the scattering at smaller velocities 
converges towards an effective nuclear charge of 
about 6. In scattering experiments with 0 — 136°, 
where the discontinuity in the argon curve is moro 
marked, tho scattering at smaller velocities follows 
tho nuclear scattering curve for Z — 6, before con¬ 
verging towards £ — 18 at higher velocities. In the 
argon atom the outermost group of electrons consists 
of 8 electrons, and colliding electrons penetrating 
into this group will therefore be under the influonoo 



of an effective nuclear charge smaller than 8. If the 
velocity of the electrons is large, the electrons may 
penetrate through the outer group and tho total 
nuclear charge 18 will determine the scattering. It 
seems as if this rough picture is to some degree 
justified by the measurements. 

In neon the sharp minimum for velocities of about 
90 volts allows of no such explanation and is pro¬ 
bably due to some resonance effect of the same kind 
as that observed in the Ramsauer effect. The velocity 
(and potential) at which tho minima or discontinuities 
are found changes with tho scattering angle 0 ; as a 
rule they shift towards smaller values of the velocity 
when the angle 0 increases. This may be connected 
with the fact that, according to the classical theory, 
the large angle scattering is due to electrons pene¬ 
trating more deeply into the atom, and accordingly 
the total nuclear charge will govern the large angle 
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scattering down to smaller velocities than the small 
angle scattering. At small angles, therefore, the 
scattering due to the total nuclear charge is first 
found at comparatively larger velocities. A closer 
explanation, however, of the anomalies observed 
will, of course, require a detailed quantum mechanical 
treatment. 

Sven Wkrnek. 

Univorsitetete Institut for Toorotisk Fysik, 
Kopenhagn. 

April II. 

1 I'ror. Roy , Sor „ A, 133, «15 ; mi, 

1 Pror. Roy. Soc„ A, 184, 202 ; 1931. 

» Proc. Roy. Soc., A, 139, 118 ; 1933. 


Ideas of 4 Time' and ‘Events' 

1. Is ‘time’ conclusively or adequately defined by 
the statement that the ‘time* of an ‘event* in systems 
in motion varies according to the position of the 
‘observer’ of the ‘evont’ ? This implies (1) that ‘time* 
is a characteristic or property of, and is inherent in, 
an ‘event* ; and (2) that both ‘time’ and ‘event’ are 
functions, so to say, of an ‘observer’. Therefore, if 
no ‘observer’ function, an ‘event’ cannot occur and 
the property ‘time’ is eliminated. If, however, an 
‘event* be more scientifically defined as an electro¬ 
magnetic relationship between two bodios or points 
in space, it will occur whether observod or not (for 
not all bodies are observers) and ‘time’ is again 
eliminated. The question may therefore be askod : 
Is ‘time’ a characteristic of Naturo or merely an idea 
of the observer ? (See 4 and 5 bolow.) 

2. The statement above is also incomplete in that 
it does not indicate how the ‘time’ of an observed 
‘event* is related to other events in the experience of 
the some observer (whether or not he be in the same 
position relatively to the whole system), nor how 
it is related to those events ho has not observed but 
which he knows have taken place. If ‘time’ consist 
of cross-calculations of moving ‘events’ as amongst 
a number of observers , how can 1 or my children 
determine which of us arrived ‘first’ in this world 
of change t A human boing has memories of past, 
and expectations of future, experiences; but his 
consciousness of the three ‘tenses of time’ docs not 
depend on that of other observers in space. The 
sense of the ‘lapse of time’, of ‘before and after’, is 
peculiarly human and individual. My sense of change 
and the passing of time is independent of the fact 
that day dawns earlier for observers to the oast. I 
should remember the past and anticipate the future 
were there no inhabitants beyond my own neighbour¬ 
hood. 

3. Further: although we record ‘periods of 
time* according to solar and lunar phenomena, we 
havo no standard ‘constant’ by which to measure 
human conceptions of duration, of ‘lapses of time*. 
These vary not only with individuals but also with the 
individual’s mental state; and a man may oven become 
oblivious of ‘time* in reverie or day-dreaming and in 
states of intense mental concentration, of meditation 
on principles, not passing events, just as does an artist 
intent on some creative work. The idle day-dreamer 
and the active genius lose their consciousness of 
personal relationship with objective physical events 
and come back to awareness of ‘time’ with a start. 
The genius, however, usually has something to reveal 
to time-bound mortals from those regions of the 
mind that are ‘beyond time* although he may have 


difficulty in expounding it for our comprehension. 
It is commonly known, too, that ‘time is long’ for 
those in pain or remorse but that there is no Con¬ 
sciousness of the ‘lapse of time’ in states of deepest 
joy and happiness. Hell is the perpetuation of ‘time’, 
heaven its obliteration ! ‘Time’ is thus something 
created entirely by oursolvos ; it is not a predicate 
conception, not something a priori. It is an indi¬ 
vidual affair, present or absent according to the 
molecular conditions of tho frequency-level* in 
which tho mind functions. 

4. Is ‘time’, then, indeterminate, independent of 
moving events, an illusion of man ? If a genius can 
annul ‘time’ in respect to the ‘object’ of his inner 
sense he must bo able to distinguish between the 
real being of physically sensible objects and our 
knowledge of such objects as ordinarily assumed, 
stated or formulated by science. It is now admitted 
that this knowledge , while dependent on, is limited by, 
the instrumental means of observation. (For example, 
vide Nature, March 25, pp. 422-3.) That is, we 
form an idea of the nature of an ‘objoct’ from the 
characteristics of the perceptible phenomena evoked 
by its invisible interactions with the measuring 
instruments ; and this conception cannot, of course, 
represent, or bo actually ‘like*, the object itself. This 
is true, also, even of those ‘objects* which are reflected 
directly by our senses. Hut wo have no warrant to 
conclude that there is no ‘object’ apart from our 
idea, that no ‘object’ exists independently of our 
observation by whatever moans ; for neither we 
nor our instruments could, have mused the sensible 
experience or the observed phawmena without a some¬ 
thing with which to interact. To deny tho reality of 
the object’s boing is tantamount to denying that of 
the observer’s ! Nevertheless, it is claimed that ‘time’ 
is a sine qua non of any existence whatever, and there 
can be no ‘matter’ other than the physical mechanical 
motion of ‘waves’ or ‘particles’ because ‘time’ is 
relative and simultaneity impossible ; and, conse¬ 
quently, that, beyond the perceptible physical, 
nothing exists that could function as, or constitute, 
an unthinkable absolute ‘event’ or ‘standard time’. 
Thus ‘events’ close round human genius and shut 
it in a time-world of illusion, bound and blinded by 
the moans of observation he has himself created. A 
spider caught in his own web ! 

5. Science has no evidence, however, that ‘time’ 
is a property of Nature, although the cosmos is 
doubtless in one sense a gigantic chronometer. What 
we with our limited powers of observation term the 
past and the future with rospect to the universe or 
any particular cosmos, is potentially objective now. 
The universe simply is. Tho totality of its parts, 
frequency-levels and latent worlds or solar systems 
are a self-contained present. Otherwise, tho recurring 
precipitation and condensation of fundamental typos 
—stellar and terrestrial—would be impossible, unless, 
indeed, science can indicate how objectivity or mani¬ 
festation could arise absolutely ex nihil. Discussions 
on simultaneity are irrelevant chimeras, for if tho 
properties of bodies wore absolutely identical they 
would be in the same ‘plaoe’, as surely needs scarcely 
be said ; that is, there would be no differences of 
‘potential’ and no differentiated objective world. In 
that condition of space there con be no ‘position’, 
no location, no extension and no ‘relativity’; but, 
as our ordinary human consciousness depends on 
concrete objective contrasts and has no experience 
of possible abstract subjective distinctions, we are 
unable to imagine or to describe in terms of present- 
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day scientific conceptions a state of self-subsistent 
spatial activity consisting throughout of uniform, 
synchronous pulsations or vibrations. Our only 
alternative is to try to explain scientifically, without 
this "hypothesis '; (1) how the universe coheres as one 
whole ; (2) how the cohesion of individual bodies is 
maintained ; (3) how different ‘potentials’ originate; 
and (4) ‘where’ or in what kind of rare state of 
electrical accumulation that which manifests periodic¬ 
ally is held in latency—including the genius of man. 

W. W. L. 


Light-Producing Powers of Sponges 

In his letter published in Nature of February 18, 
p. 242, Dr. Crossland directs attention to the inter¬ 
esting fact that tho most remarkable poly chic to 
worm, SyUis ramosa, first discovered by the Challenger 
expedition at a depth of 140 fathoms, was found by 
him at a depth of only 1 fathom. Dr. Cross land 
describee how he obtained the worm from a siliceous 
sponge, stating that his method is the only way by 
which the bulk of the smaller fauna inhabiting coral 
roofs and sponges can be obtained. I have used 
another method with very satisfactory results. 

Examining the list of light-producing animals, in 
which sponges are frequently mentioned, I observed 
at Villefranohe sur Mer the surprising fact that 
different sponges living in the shallow waters were 
giving a very beautiful light. By accident I found 



Kio. 1. Polycirrut aurantiacut. 


one night a phosphorescent sponge of very fragile 
character ; breaking it and separating the two pieces 
very slowly from each other, I could see a number of 
very delicate shining threads stretching between the 
two pieces. I took some of these threads and brought 
them at once on a slide under the microscope. At 
the first glance I was able to identify the threads as 
branches belonging to a small phosphorescent anne¬ 
lid. Considering it probable that the animal, if short 
of water, would try to get again into its accustomed 
element, I poured the water out of the bowl, in which 
the ‘light-producing’ sponge was lying, and then 
attached the sponge to the edge of the inolined bowl 
in such a manner as to allow the water to drip slowly 
out of the sponge into the bowl. The next night I 
was amazed to see the abundance of small fauna 
assembled in the water, which had come out of the 
sponge, among it two little phosphorescent Poly • 
cirrus aurantiacus (Fig. 1), scarcely 5 mm. across, 


which were able to extend their branches to 40 mm. 
in all directions. 

I used the some method to get small animals out 
of different hiding places such as pieces of porous 
rock, etc., and could also fix particularly delicate 
animals, which often suffer under a narcotic, without 
damaging them. 

The question whether the sponges are to be in¬ 
cluded among the light-producing animals has thus 
boon decided. 

Emanuel Trojan 

Station Zoologique, (Zoological Institute of 

Villefranohe sur Mer, the German University, 
France. Prague). 


The Dodo and the Aphanapteryx 
The paragraph in Nature of April 29, p. 615, on 
the Edwards dodo painting reminds one that this 
famous picture has a double interest. If one examines 
it as it hangs in the Bird Gallery of the Natural 
History Museum, one notes that behind the dodo is 
figured a long-billed bird referable to no known 
species of stork or ibis. Tho unknown is straight- 
beaked and of a reddish hue varied with black, 
feebly recalling the plumage of a corncrake; it 
holds a frog in its bill. The occiput is slightly crested 
and the legs sturdy as if for swift running. 

Now all these characters except the bill occur in 
the poulet rouge or aphanapteryx as figured by 
Hoefhagel in his book of drawings of the imperial 
menagerie at Ebersdorf about 1610. Hoefnagel’s 
bird had the bill curved instead of straight, but this 
may be due to sex or maturity ; tho length in both 
specimens is apparently the samo. It seems probable 
that in the Edwards painting one sees the second 
known specimen of this long extinct creature, and 
like the first one drawn from life by a competent 
artist. This bird, liko the dodo, inhabited the Mas- 
carene Islands and a figure of it—long unrecognised 
—appeared in Strickland and Melville’s volume on 
“The Dodo and its Kindred”. 

Graham Rknshaw. 

Sale Bridge House, 

Sale, Manchester. 


Fusion of Pycniospores with Filamentous Hyphae in 
the Pycnium of the White Pine Blister Rust 
The pycnia of tho white pine blister rust are of 
the sub-oortioular typo as described by Arthur 1 . They 
may be characterised as extensive crust-like layers 
without definite delimitation and not having a well- 
defined ostiolo and paraphyses such as ore common 
to many of the leaf-inhabiting rusts. The pyonial 
crust consists of a dense layer of etromatio tissue 
formed by the anastomosing of the rust mycelium. 
From this layer arise the slender, erect, pycnio- 
sporophores, which are closely compacted in a 
palisade arrangement. Occasionally, a filamentous 
hypha is seen that projects for some distance beyond 
the common level reached by the sporophores and, 
although similar to them in structure, its diameter 
is usually greater and it is more irregular in outline. 
No cross walls have beon observed in these hyphae. 
A single nucleus is present, usually near the base. 
Often the tips of such hyphse are bent over into a 
procumbent position due to the pressure of the over- 
lying host cells. These hyphee were first reported by 
Colley in 1918 s , who mentions their presence without 
comment. 
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For cytological study, fresh pycnia of the white 
pine blister rust were fertilised by interchanging the 
pycniospores, and, after a period of 48 hours, were 
fixed in Flemming’s weaker solution togother with 
on equal number of unfertilised pycnia of similar 
age. A copious exudate of nectar containing pycnio¬ 
spores was present on both sets of pycnia. Sections 
of both fertile and infertile pycnia wore made as 
thin as 3 p and stained with a modification of tho 
triple stain. Both contained a few of the filamentous 
hyphro described above, but in tho fertile prepara¬ 
tions eleven oases of pycniospores fusing with theso 
hyphro have been observed, while no case of fusion 
was found in the sterile preparations. Theso fusions 
are similar to tho unions recently reported by Craigie a 
for the sunflower rust. 

The pycniospores were united to the ends of tho 
hyphffi by short tubes that wore longer and of a 
somewhat smaller diameter than those illustrated by 
Craigie 1 . A few of the pycniospores seemed to be 
empty while others contained nuclei in the usual 
position. Actual migration of nuclei through tho 
short connecting tubos has not boon observed. 
Whether those tubes are extensions of tho filamentous 
hyphae or gorm tubes sent out by the pycniospores 
remains to be established. A more detailed account 
covering the investigations undertaken on this subject 
will be presented at a later date. 

School of Forestry, Royai.k K. Pierson. 

University of Idaho. 

March 28. 

' Arthur, C. "The Riant Ituato”, 1-440, 1929. 

■ Colley, It. H.. "Parasitism, Morphology, and Cytology ol Cron- 
artium rtouxda’', J . Aorir.. Ret r., 15> 619 069 ; 1918. 

• Craigle, J. H., "Union of Pycniospores ami Haploid Hypheo In 
Puecinia helianthi Schw.*\ Nature, 181, 26, Jan. 7, 1933. 


Lignin Content of Cellulose Products 

In the working out of a now method of deter¬ 
mination of cellulose, especially suitable for cereal 
straws, we have recently had occasion to determine 
the lignin contents of cellulose products obtained by 
various means. Chlorinations, eithor gaseous or in 
solution (as our new method involves) were continued 
until there was no trace) of a characteristic red colour 
on the subsequent addition of sodium sulphite. In 
spite of this, however, the lignin contents of the 
products from a number of straws wore, in general, 
between 2*5 and 3*0 per cent. 

The lignin determination depends on the resistance 
of lignin, first to cold 72 per cent sulphuric acid, and 
later to boiling with more dilute aeid. Pure cellulose 
under such conditions yields only a trace of apparent 
lignin, no doubt due to slight charring or caramelisa- 
tion. Starch and glucose similarly yield only a trace 
of apparent lignin. A pentose sugar, on the other 
hand, gave with this treatment an appreciable 
quantity of Some material as resistant as lignin and 
determined as such in the acceptod methods. 

Natural celluloses from woods and straws are 
known to consist of ‘true 1 cellulose associated with 
other polysaccharide material, known as ‘oollulosans’ 1 . 
It seemed possible, therefore, that the lignin found 
in straw celluloses might bo apparent rather than 
real, and be in truth derived secondarily by the action 
of the sulphuric acid, on the ‘cellulosan’ or pentosan 
fraction of the natural cellulose. Accordingly, by mild 
hydrolysis with 5 per cent acid for 1 hour, this 
fraction was largely removed. The apparent lignin 
content of the residues fell by 26-30 per cent in every 


oose, indicating tho correctness of this view. However, 
the residual lignin contents were even then much 
greater than the figures obtained on most wood" 
celluloses, and, moreover, could not be reduced by 
gross over-chlorination and repeated sulphite ex¬ 
tractions. We are, therefore, of the opinion that, 
while a part of the apparent lignin content of cellu¬ 
loses from cereal straws is secondarily produced 
from the cellulosan fraction, there is nevertheless 
a portion of true lignin (or some other acid- 
resistant material) very tenaciously retained by the 
cellulose itself and possibly in combination. Wo shall 
investigate this point further in an attempt to 
characterise or extract this small residual fraction. 

In view of this observation that apparent lignin 
may be formed from the pentose grouping, wo 
consider that tho whole question of tho determination 
of lignin by tho 72 por cent sulphuric acid method 
must be critically ro-examined. Tho results usually 
given for straws and hardwoods will probably be 
found to be too high. Those for softwoods, in view 
of the smaller content of pentose material, are 
probably rmich more nearly accurate. By submitting 
straws to an acid pro-treatment (5 per oent 
sulphuric acid for 1 hour) before the determination 
of lignin and removing thereby the major part of 
the pentose material present both as polyuronide 
homioelluloso and as cellulosan, the apparent lignin 
content was lowered by 26 por cent or more. It 
Booms likely that this lower figure is the true value. 

A. G. Norman. 

S. H. Jenkins. 

Fermentation Department, 

Rothamsted Experimental Station, 

Harpondon, Herts. 

1 Hawley and Norman, Ind . and Eng. Chon., B4, 1190; 1932, 


Whale Shark in the Waters Around Ceylon 

With reference to Dr. Gudgor’e letter 1 on the above 
subject, I am inclined to agree with tho view which 
liia last paragraph implicates, namely, that Rkineodon 
typue is a rare visitant to the waters around Ceylon. 

During a residence of nearly twenty-three years in 
Ceylon, I have neither seen a whalo shark nor have I 
heard of one having boon washed ashore. It seems 
scarcoly likely that this shark, with its great size 
and peculiar characters, could have escaped tho 
notice of the fishermen. 

This nogative evidenco, however, is not altogether 
convincing. I am reminded of the occurrence of 
whales in South Indian waters. After considerable 
experience of marine biological surveying in the seas 
around Ceylon, I should have been prepared to say 
that although whales are occasionally seen they are 
relatively rare and could certainly not be fished 
profitably for commercial purposes ; yet a whaling 
export, who came to Ceylon two years ago with the 
intention of establishing a whaling station in Ceylon, 
assured me that whalos were) more common than I 
had supposed and that commercial whaling off tho 
coast of Coyion could be carriod on successfully. 

It is possible, therefore, that the giant shark 
Rkineodon lypus may be more common in South 
Indian waters than the small number of reliable 
records would lead us to believe. 

Joseph Pearson. 

Colombo Museum, Ceylon. 

March 7. 

1 Nature, 181, 165, Feb. 4, 1983. 
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Rescarc 

Stone Age Culture in Uganda. A stone age culture 
discovered at Magosi in Uganda has been described 
by Mr. E. J. Way land and its affinities discussed by 
Mr. Miles C. Burkitt (J, Roy, Anthrop. Inst., 42, 
pt. 2). The site of the discovery is a platform at the 
base of a granitic rock on the west side of a saddle in 
bold hills. Excavation rovealod an ancient water- 
cistern of natural origin, mainly filled with brick 
earth and lined with an 18-inch layer of rock-rubblo. 
In this latter and above it was a zone rich in iniero- 
liths. Below the rubble was rock-sand representing 
the disintegrated sides of the cistern. The depth 
of the archaeological deposits was found to be 11 ft. 
There was no definite stratification, and no great 
change in culture throughout the deposits ; except 
that the implements of the bottom levels were rather 
more primitive, and the middle levels were the richest 
in well-made tools. Two groups occur side by side : 
( 1 ) pygmy cores and tools ; ( 2 ) discs and points, the 
latter tending towards the Still Bay type of South 
Africa. In South Africa the two groups, the pygmy 
(Wilton), a neanthropic group, and the Still Bay 
culture are not found in association and are of different 
age. It has been proved that the Still Bay culture 
is the result of a contact between an African Middle 
Stone Age poople and a neanthropic people ; and 
this appears also to be true of Kenya. The Magosi 
pygmies are much more like the true Wilton of 
Konya and South Africa than the pre-Wilton pygmies 
of upper palaeolithic and Elmenteitan levels of 
Gamble’s Cave. Yet in both areas Wilton appears 
definitely later than Still Bay ; while the archaic 
appearance of the Magosi industry suggests that it 
belongs to an older age than the true Wilton. This 
is borne out by its association with a Still Bay in¬ 
dustry. A further suggestion follows. Uganda may 
be an area in which took place a fusion between a 
Middle Stone Age people, who hud dovoloped the 
Still Bay point, and a neanthropic race, the fusion 
producing a pro to-Wilton industry which migrated 
south and developed into the true Wilton. 

Prehistoric Gold-Mining in South India. A communi¬ 
cation from Mr. L. Murm, of the Hyderabad Geo¬ 
logical Survey, records personal observations of an 
ancient gold-mine in Hyderabad. In sending these 
notes, Mr. Munn expresses a fear that much informa¬ 
tion gained by engineers during the last fifty years, 
but unrecorded, may be lost unless action is taken, 
and hopes that his notes may elicit further informa¬ 
tion. Beyond a report by Maolarren in the Records 
of the Geological Survey and the book by that 
author, Mr. Munn is unacquainted with any informa¬ 
tion on the subject. His own experience was gained 
at Hoonkoni in the Doodrug Taluq of the Raichur 
District. Here the old workings are a series of pits, 
015 ft. in length, which, judging from the debris, 
yielded a panning value of 5-8 dwt. to the ton. 
The reef was worked as an open-cut to a depth 
averaging 20 ft. by fire-setting and breaking with 
stone hammers. This is evident from the amount 
of wood-ash encountered and the curiously concave 
section of the portion of the reef remaining. After 
about 20 ft,, a ridge of solid ground, about 5 ft. 
thick, was left. It is thought that this was intended 
to prevent rock from falling from above, as well as 
to avert flooding of the lower levels by the monsoon 
rain-waters. At intervals in this rib, shafts were 


h Items 

opened, and when the shafts were sufficiently far 
through, lateral excavations were made. Evidently 
hammer-stones were freely used. Working by fire- 
setting in a narrow shaft, with the object of leaving 
the rib of solid earth, tended to produce the ever- 
increasing flattened oval. There is no evidence for 
the use of any implement but stone ; but iron 
instruments of indeterminate age have been found, 
though only just under ground-level. The narrow 
underground workings are closely packed with stones 
and mud. It is probable that this was done by the 
ancient miners for the purpose of concealment, 
timbering being employed to avoid the necessity of 
filling the whole stope. The conditions of working 
the mines must have been ho trying, that it is 
improbable that any but forced labour was employed. 

Winter Territory amongst Birds. In the “Calendar 
of Nature Topics” (Jan. 14, p. 09) it has been pointed 
out that- the winter floeks of crowned sparrows 
(Zonotrichia) seem to keep within territorial boun¬ 
daries. Observation of another species, the western 
robin of America ( Turdus tnigratorius propinquus), 
suggests that within the flock there may be individual 
territory recognised as the exclusive feeding ground 
of a single bird. John B. Price bases this suggestion 
upon the movements of two western robins, easily 
recognisable because of abnormalities in plumage, for 
otherwise individuals are difficult to observe. Those 
birds appeared to roost nightly with others of their 
species in enormous flocks (which may number 
thousands), but during the day they appeared con¬ 
sistently each on its own plot in the campus at 
Stanford University (Condor, 35, 52 ; 1933). One 
appeared daily (with three blanks) from January 19 
until February 18, 1932 ; the other from February 12 
until 18. The roost from which these daily visits 
were made was probably four or five miles away, 
and the regular appearance of the single birds at 
their own feeding ground (to which they returned 
before sunrise), their vigorous defence of their plots 
against new-comers (during a threo-minuta interval 
one was seen to join combat ten times) suggest that 
each western robin in a flock may have its own 
individual territory during the winter season. 

A Virus Disease of Strawberries. The very descriptive 
name of ‘yellow-edge’ has been given to a new 
disease of strawberries (“The Strawberry ‘Yellow- 
edge’ Disease” by R. V. Harris, J . Pomol. and Hort . 
Sd. t 11, No. 1 , 60-70, March, 1933). The disease is 
transmissible to healthy plants by grafting, and it 
is suggested that a virus is the causal agent. The 
symptoms arc a general dwarfing and a malformation 
of the leaflets, whioh have chlorotic margins. Petioles 
lack the normal red pigmentation. Infected plants 
degenerate in vigour, bear no fruit and ultimately 
die. Symptoms are apparently masked during the 
warm period of summer. Control methods are dis¬ 
cussed, and the possible identity of the disease with 
an American disease of strawberries known as 
‘xanthosis* is indicated. 

Batholiths and Ore Deposits. In the Journal of 
Gealogy for 1933, Prof. W. H. Emmons presents a 
valuable summary of our present knowledge of the 
L relations between batholiths and the metalliferous 
veins commonly associated with them. He shows 
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that a normal batholith may be divided into (a) the 
metallised roof; (6) the metallised hood, which in¬ 
cludes the ore-bearing margin of the igneous mass 
itself; and (c) the core, which is essentially barren 
of metals. Jt is believed that the magma of tho 
batholith generated a strong vapour pressure on 
cooling and crystallising, after the manner illustrated 
by Morey’s experiments on silicate molts. It is 
probable that this pressure was sufficient to shatter 
the roofs of some batholiths. Tims the magma may 
generate the forces responsible for the fractures that 
later become veins, as well as the metalliferous fluids 
from which the ores are deposited. The metals wore 
expelled from the magma that formed the core after 
the hood had solidified. Deposition of ores is believed 
to have been accomplished before the solidification of 
the core was completed. Barren veins may form 
later in the core, but the batholith has now ceased to 
expel metals. The core appears to be no longer in 
communication with deep-seated sources of metals, 
presumably because of relatively early crystallisation 
at the roots of the batholith. 

Flow of Water between Moving Boundaries. ('ornish 
(Hroc. Hoy, Sot\, April) has investigated the flow of 
water between a revolving brass bush and a coaxial 
hollow cylinder. The clearance was of the order of 
0*1 mm. When the flow was laminar, the resistance 
was unaffected by rotation at low speeds, but in¬ 
creased when the speed of rotation lay above a 
critical value. When the How is turbulent the effect 
of rotation is found to diminish as the Reynolds’ 
number increases. A set of curves is given which 
enable practical calculations to be made on flow 
through annular clearances of this type. 

Semi-Conductors in a Magnetic Field. A quantum 
theory of conduction has been developed by A. H. 
Wilson (see Naturk, 130, 913, Dec. 17, 1932). The 
energy spectrum of tho electrons in an atomic lattice 
splits into a number of bands, which do not overlap 
in the ease of an insulating crystal. If some of these 
bands aro completely filled with electrons, transitions 
within the band are disallowed by Pauli’s principle, 
and tho energy of thermal agitation is insufficient to 
carry electrons into an upper band. Tho electrons 
cannot, therefore, acquire velocities in an electric 
field and the substance shows rio conductivity. Atoms 
of a suitable impurity may have an energy state only 
a little below one of the upper unfilled bands, and 
those electrons may be transferred to the lattice by 
the effect of thermal agitation. The substance then 
behaves as a semi-conductor with a conductivity 
increasing with temperature. Since there are only a 
few electrons in this upj>er band, the electron gas is 
non-degenera to and may be treated by Maxwellian 
statistics. In a papor by «T. W. Harding (Hroc. Hoy. 
8oc.> April) the effect of a transverse magnetic field 
on a conductor of this typo is calculated. The electrons 
describe paths under the influence of the applied 
magnetic field, the applied electric field and -the 
electric field produced by sideways transfer of 
electrons (Hall effect), together with the collisions 
with the lattice. An integral equation is sot up ex¬ 
pressing the condition that the distribution of 
electrons is steady under these forces. Solving this 
equation, the currents in different directions are 
calculated. Different methods are required for weak 
and for strong magnetic fields. The numerical results 
are in very reasonable agreement with the shape of 
the experimental curves for germanium in both strong 
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and weak fields. The absolute value for the change 
of resistance is nearly right, and the variation with 
temperature is in the right direction. The Hall effect 
haH not been measured for a semi-conductor but the 
variation with magnetic field predicted is similar to 
that observed for bismuth. 

Inverse Sublimation. The December 1932 issue of 
the Bulletin de la Class? des Sciences of the Royal 
Academy of Belgium, which completes vol, 18, con¬ 
tains an interesting communication from M. Octave 
Dony. M. Dony describes tho first of a series of 
experiments be has undertaken in order to investigate 
the lawR which the crystallisation of a substance from 
a state of vapour appears to follow. Although this 
method of crystallisation is of great importance in 
industry, very little seems to be known as to the 
cireamstaneos which influence the process. So far, 
M. Dony has experimented with phthalic anhydride 
and naphthaline, which were heated electrically in 
crucibles placed in large rectangular glass enclosures 
in one case low down, in another half-way up, and 
in a third near the top. The principal factor in 
determining the form of the crystals formed is found 
to bo the intensity of the convection currents in the 
air of the enclosure. In tho case of phthalic anhy¬ 
dride, the low position of the crucible tends to produce 
very long, thin, nearly parallel needles, the central 
position shorter crossed needles, ami the high position 
very short needles scattered throughout light flOc¬ 
cident masses. There is also an optimum temperature 
for the crucible. 

Radio Telephone Links. A large network of tele¬ 
phones in one part of the world is usually connected 
with networks in other parts by means of a radio 
transmission system called a radio telephone link. 
There are now more than fifty of these links but few 
of them are working to their full load capacity. The 
chief problem that has to be considered therefore is 
that of reducing operating costs. It is only on tho 
few Y heavily loaded links that the expense of an 
improvement in the performance of the circuit would 
be justified. In a paper read to the Institution of 
Electrical Engineers on May 3, the advantages of 
using a single side-band system in short-wavo tele¬ 
phone links are considered. Tho chief requirement 
of a radio-telephone link is that the average ratio 
of the speech signal to the interfering noises during 
the conversation must be as high as possible. It 
must bo high enough to give easily intelligible s|>eech 
over practically the whole period of the advertised 
service time. The chief advantage of the telephone 
is its immediate availability at any time required. 
Even breakdowns for a short period, although only 
occurring a few times a year, are quite serious. 
Atmospheric; conditions and particularly those accom¬ 
panying magnetic storms may put a link out of 
condition for one or two days. It is pointed out that 
to raise tho ratio of the sound signal to the noise 
signal appreciably would help as the circuit could 
be kept in constant operation several hours longer 
although under bad conditions. With our present 
knowledge, it is impossible to avoid a complete; 
‘fade-out’ occasionally. The author gives a full 
technical discussion of the problem. In particular, 
he dwells on the many advantages of using short 
waves and applying the single side-band system to 
these links. He gives experimental results obtained 
between stations at Madrid and Paris which bear out 
his conclusions. 
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Pelvic Fins of the Lepidosiren 


By G. E. H. Foxojst, Department 

A REMARKABLE and unique feature of 
Lepidosiren paradoxa is the conversion of the 
pelvic fin of tho male, during the breeding season, 
into a large gill-like organ. Much confusion exists 
both as regards the historical development of our 
knowledge of this phenomenon and also as regards 
its probablo functional significance. 

On March 10, 1894, Ehlers 1 pointed out that tho 
pelvic fins of Lepidosiren aro sexually dimorphic, 
those of tho adult male being beset along their 
medio-dorsal surface with a thick growth of flattened 
papilla? arranged in bunches springing from a common 
base. Over the date March 20, 1894, Lankester 1 
recorded and illustrated tho same structures, and 
remarked that “whether tactile or respiratory they 
form a most remarkable feature”. On June 19, 1894, 
Lankester 8 again figured the papilla? and, after 
examining them in microscopic section, suggested 
the possibility of their boing erectile and of copula - 
tory significance. 

The discovery that the papillae observod by Ehlers 
and Lankester are merely dormant rudiments which 
undergo active growth in relation to the breeding 
season was made by Prof. Graham Kerr on November 
4, 1896; his diary referring to eight captured 
Lepidosirens contains the note, “Of these, two males 
appear to be assuming nuptial dress. The lateral 
papillae which Lankester described are represented 
by branched filaments forming a thick fringe. Highly 
vascular and deep red in colour”. On November 8 
he recorded a female with rudimentary villi. A note 
written by Prof. Kerr during his stay in the Chaco 
but undated reads : “In many cases the for© limb 
is flattened and bears on its lower edge a series of 
flat papillary processes,—a rudimentary fringe. The 
fringe seems prominent in several males where fringe 
on hind limb : is there any connection between the 
two T” 

In his first paper on the Lepidosiren, Prof. Kerr 4 
merely suggests that the fringes in question are 
nuptial developments comparable with those occur¬ 
ring not uncommonly in fishes and amphibians. In 
later papers, however, he shows himsolf more and more 
firmly convinced that the true physiological function 
of the filaments is as accessory organs of respiration, 
of special value to the male Lepidosiren which 
remains on guard over tho eggs deposited in the 
burrow, as lessoning the need of his temporarily 
leaving his charge unprotected in order to proceed 
to the surface to fill his lungs with air. Prof. Kerr 
indeed has a footnote to this effect in his first paper. 

Agar 4 has added to our knowledge of these filaments 
and he was tho first to describe those cases in which 
the pectoral fin shows similar developments to those 
of the pelvic fin. He also notes that tho process of 
atrophy of the filaments coincides with the end of 
the period during which the male is guarding the 
young in the neat. 

The possibility that the function of the filaments 
is connected with the emission of oxygen for the 
respiration of the eggs makes its first appearance in 
a paper by Budgett* published in August 1901. 
Budgett, who had been Prof. Graham Kerr’s com¬ 
panion in the Chaoo, and hod intimate first-hand 
knowledge of the Lepidosiren and its habits, writes : 
“It is tempting to regard the vascular fringes on the 
pelvic limbs of lepidosiren as in some way connected 
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with the aeration of the eggs”. Although mentioning 
the idea in print, Budgett with his practical know¬ 
ledge did not adhere to it, but concluded that, “it 
seems more probable that the fringes are as Kerr 
holds, accessory organs of respiration”. 

Mr. J. T. Cunningham 7 in 1912 repeats Budgett’s 
earlier suggestion : “it would seem more probable 
that the use of the filaments in tho Lepidosiren is 
to provide for the respiration, not of the parent 
himself, but of the ova”. 

Dr. Carter and Mr. Beadle* in carrying out their 
investigations in the Chaco developed quite inde¬ 
pendently a distinct leaning towards the emissive 
significance gf the filaments. Tho revival of interest 
in the ‘emissive* hypothesis is due to tho publication 
of two papers, by Cunningham* and by Cunningham 
and Reid 10 respectively. The first of those is mostly 
speculative and will not be roforred to further, except 
to note that tho statement that the filaments arise 
from tho ventral side of the fin, instead of as described 
by Ehlers, Lankester and Graham Kerr, is incorrect. 
In the second paper, however, Mr. Cunningham 
and Mr. Reid support the emissive hypothesis by 
actual observations carried out on the Island of 
Marajo. 

Before proceeding to indicate why the experi¬ 
ments of Cunningham and Reid are insufficient to 
prove that the function of the pelvic filaments is to 
emit oxygen, it will be as well to summarise 
why the probabilities lie in the opposite direction, 
that is, that under natural conditions the filaments 
are concerned with the respiration of the parent. 

The nests lie at the bottom of the swamp ; they 
are very variable in size, but generally extend for 
several feet horizontally, being about nine inches to 
one foot in diameter. The eggs are scattered at 
random in a single layer over the floor of the burrow, 
and it may be pointed out that the smooth surface 
of the egg-shells makes it physically impossible for 
them to be piled up in a heap round which the 

g arent could lie coiled up. The suggestion that the 
laments emit oxygen in tho immediate neighbour¬ 
hood of a pile of eggs or a mass of larvre is not, 
therefore, consistent with the facts ; and to raise 
the oxygen oontent of the water sufficiently to be 
of use to the developing young it would have to be 
raised throughout the burrow. In a burrow 2 ft. 6 in. 
long with a diameter of 9 in. the oxygen content 
of approximately 31 litres of water would have to 
be raised. 

The nest lying at the bottom of tho swamp, any 
breathing on the part of the male would, as Budgett 
pointed out, necessitate a journey through several 
feet of water to the surface. The male guards the 
nest, frequent absences would give opportunities for 
enemies to enter and make a meal off the eggs or 
young larvae, and frequent coming and going would 
only serve to attract attention to the presence of the 
nest. Again, the vascular filaments themselves would 
be a juicy morsel for any enemy, and if they were 
lost in this manner, severe and probably fatal bleeding 
would result. Repeated excursions to the surface 
such as would have to be made if the male were in 
any way a means of supplying oxygen to the young, 
would be seriously detrimental to the welfare both 
of the male and to the offspring. It is entirely reason¬ 
able, therefore, to regard the filaments as a means of 
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diminish ing the need of frequent absences from the 
neat. 

The positive evidence adduced by Cunningham 
and Reid in support of the ‘emissive’ function is 
merely that in certain cases the amount of oxygen 
in water of low oxygen content is increased when a 
Lepidosiren with pelvic filaments is placed in it. 
That this is so is only to be expected, seeing that the 
fish had access to the air and were allowed to breathe 
at intervals throughout the experiments. It would 
be more remarkable if the oxygen content of the 
water did not rise, for Mr. Cunningham* himself has 
shown that in de-oxygenated water goldfish, perch 
and axolotls all allowed moasurablo quantities of 
oxygen to look away. That oxygon is not given 
off by female Lopidosirens or by immature males 
is no doubt due to the epidermis not boing thin 
enough to allow such diffusion to take place—even 
the gills are too thick (Fullarton 11 )—while on the 
other hand the breeding male, in the pelvio filaments, 
possesses an organ through which such diffusion can 
take place. If a male Lepidosiren, with filaments, 
is submerged in de-oxygenated water but is allowed 
to koop up the oxygen tension in its blood by breath¬ 
ing air into its lungs, a rise in the oxygen content 
of the water is only what is to be expected. 


Before reliable conclusions can bo reached, informa¬ 
tion must be sought as to what happens when males 
with filaments are denied access to atmospheric 
oxygen. Prof. Graham Kerr found that Lepidosirens, 
if prevented from breathing air, quiokly die ; an 
instructive and perhaps conclusive experiment could 
be porformod if the times taken by ordinary male 
Lopidosirens to drown wore oomparod with those 
taken by males with filaments. If the ‘emissive’ 
hypothesis is correct then the brooding males must 
die moro quickly than the othors. 

Finally, it should be bomo in mind that in all 
cases where oxygen is actually excreted from the 
blood, as in the air-bladders of certain fish, glands 
for that purpose are present; in the Lepidosiren no 
such structural modifications have boon described. 

1 Nachr. Gcs. Gdttingen, Nr. 2; 1394. 

• Nature, 49, April 12, 1894. 

• Trans. Zool. Soc. Lond., 14; 1898. 

4 rhil. Trans., 192 ; 1900. 

I Anal. Anz., 83; 1908. 

• Trans. Zonl. Soc. Lond., 16, pi. 2, No. 6 ; 1901. 

1 “Anlraal Life", Gon. Ed. W. P. Pycrafb. "Reptiles, Amphibia, 
Elaiias and Lower Chordata", Ed. 3. T. Cunningham, Loudon ,* 1912. 

■ J. Linn. Soc. Zool., 37 ; 1930. 

» Proc. Roy. Soc. t 11, 106 ; 1929. 

14 Pror. Hoy. Soc., R, 110 ; 1032. 
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Metals and Man* 


T HE first annual Research and Development 
locture arranged by the British Science Guild 
was dolivorod, on May 16, in the hall of the Car¬ 
penters’ Company, London, by Sir Harold Carpenter, 
his subjoct boing “Metals in the Service of Human 
Life and Industry”. Lord Molchott, who presided, 
said that the lecture had been instituted to direct 
attention to tho importance of research—both purely 
scientific and technical —and the utilisation of its re¬ 
sults for the benefit of mankind. The British Science 
Guild desired the locture to be associated with tho 
name of Sir Richard Gregory, who as Editor of 
Nature, and in other activities, had done so much 
to seoure increased recognition of the services rendered 
by science and scientific workers to progressive life. 

Sir Harold Carpenter begun his lecture by pointing 
out that, of the products of the physical universe 
which have contributed most to the comfort of tho 
human race and the industrial progress of tho world, 
metals are entitled to the first place. Man’s most 
striking achievements have depended largely on tho 
use of metals, as indicated by ships, bridges, 
railways, automobiles, power stations, aeroplanes, 
telegraph and telephone systems and broadcasting. 

Leaving agriculture and fishing out of considera¬ 
tion, the beginning of metallurgy was the beginning 
of industry and also the beginning of civilisation. 
The material achievements of metallurgy constitute 
only a portion of its service to mankind, as it was 
in the practioe of this art that man developed 
mental attributes which led to the foundation of 
science and modern thought. From the practice of 
this art men acquired the mental habit of inquiring 
into the phenomena observed in order to attain 
control over them and thus over Nature also. 
Chemistry developed from the old art of metallurgy, 

* “UfiUb In tho Service of Human Life and Industry". 

British Science Guild, 6, John Street, AdeJphl, W.C.2. is., 
pottage, u. Id, 



but engineering did not do so ; yot in recent years 
the engineering, chemical, and metallurgical industries 
have reacted on each other in innumerable ways. 

The core of the earth probably consists mainly of 
an alloy of iron and nickel, but tho crust is of an 
entirely different composition. This crust has 
resulted from the gradual solidification of the earth 
from the state of a molten ball. During this solidifi¬ 
cation a sorting out of constituents has taken place, 
resulting in a layer of silicates on tho surface 
containing originally very little metal, but during 
further cooling a differentiation of tho constituents 
has taken place resulting in the separation of silicates 
and sulphides and the concentration of motals in 
certain parts. 

The calculated composition of the accessible crust 
indicates that, of the metals, only aluminium and 
iron are present in appreciable amounts, and that 
all other metals taken together amount to less than 
half of one per cent. If these metals were uniformly 
distributed, metallurgy would not exist. Tho con¬ 
centration of the motals in workable deposits in 
relation to concentration in the earth’s crust varies 
from 4 to 6 times in the cose of aluminium, to 4,000 
to 16,000 times in tho case of silver. 

From tho point of viow of the rise and develop¬ 
ment of the metal arts from the earliest times, the 
industrial history of mankind may be dividod into 
two major epochs—a stone ago and a metal age. 
Between these there was a transitional period in 
which the metals, as found in their native state, 
were used as stones. The definite establishment of 
a metal age was due mainly to tho discovery of the 
possibility of smelting metals from stones, and the 
importance of this discovery comos in the same 
category as the first method of producing fire 
artificially. 

The motals gold and copper wore tho first to be 
used by man, and both were obtained from native 
metals. From the mere melting of a native metal 
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to the smelting of an ore woh a great advance, and 
this discovery was, in all probability, the result of an 
accident at the edge of a camp fire. The observation 
by the early workers that copper, as obtained from 
different deposits, had different properties, lad to 
the mixing of other materials with the copper ore 
being smelted and ultimately to the production of 
bronze. It is generally recognised that so early as 
3000 B.o., the Egyptians were skilled in the smelting 
and casting of copper, but the earliest authentic 
bronzes date from about 1600 B.r. 

The next important discovery was the production 
of iron, and it is generally agreed that iron did not 
come into general use in Egypt until 1300 B.o., 
which may bo taken as the beginning of the iron ago. 
Tt appears that the Egyptians wort' acquainted with 
the carburising process for converting iron into steel 
about 1200 b.c,, and with the quenching process for 
hardening steel about 900 u.c. After this, no 
important metallurgical discovery appears to have 
been made for a long time. Brass was first made 
at the beginning of the Christian era, and the next 
discovery of prime importance was that of cast iron, 
which was first made in the fourteenth century. 
This discovery was the outcome of tho gradually 
increasing size of tho furnaces used for making 
direct iron. The smelting of iron ores in large furnaces 
with the use of coke began early in tho eighteenth 
century and marks the beginning of tho modem iron 
and steel industry. 

Tho next discovery of importance was the making 
of crucible steel at the end of tho eighteenth century, 
but steel did not become available in large quantities 
until the invention of the Bessemer process in 1856. 


Spectra of 

r_ PHE annual George Darwin lecture was delivered 
X at the Royal Astronomical Society’s meeting 
on May 12 ; the lecturer being Prof. V. M. Slipher, 
diroctor of the Lowell Observatory. He chose as his 
subject the spectra of the planets, the study of 
which has btxm, from the first, an important feature 
in the work of the Lowell Observatory. He noted 
that the advent of the spectroscope made it possible 
to learn something about the chemical composition of 
other worlds, and gave a sketch of the early work 
carried out by Sir William Huggins, using visual 
methods. 

The introduction of photographic methods made a 
great advance possible ; when the method was first 
used, the plates employed were insensitive to red light, 
and the infra-red region was quite excluded. Of late, 
the makers of plates have triumphed over these 
difficulties, and a great extent of the infra-red 
si>ectrum can now be photographed. This is specially 
important in planetary work, as there arc many 
interesting lines and bands in this region. 

An initial difficulty is that of separating planetary 
lines from those due to the terrestrial atmosphere. 
Prof. Slipher described different methods of dis¬ 
crimination ; comparing a planet with the moon at 
the same altitude, or comparing the planet’s spectrum 
at high and low altitudes. Also the terrestrial lines 
can be weakened by going to a high station. Some 
photographs have been taken at the San Francisco 
Peak, 11,000 ft, high, which is near the Obser¬ 
vatory. 


During the last seventy-five years the development 
has been rapid and during tho past thirty years 
more metal has been used than in all previous time. 

Sir Harold Carpenter traced tho progress of cast¬ 
ing metal from the first castings in stone moulds to 
the modem methods of centrifugal and pressure die 
castings. The properties of metals, including strength, 
ductility and malleability received attention, and the 
chemical properties, especially as regards their 
resistance to the chemical action of their environ¬ 
ment during service, that is, corrosion, were shown 
to be of the highest importance. 

The effects of science on metallurgy have been 
most marked and important. So recently as just 
over a century ago, changes in metallurgieal practice 
were mainly the result of chance discoveries or the 
consequence of a reaction to changing economic 
conditions. Scientific attention began to bo directed 
to the systematic search for new alloys, new methods 
of mechanical and heat treatment, more economical 
methods of manufacture, bettor plant and greater 
reliability of product. The most conspicuous illustra¬ 
tion of the influence of science on metallurgy is found 
in tho case of aluminium. It is tho most plentifully 
occurring metal in the earth’s crust and yet has 
beeomo available only within living memory. To-day, 
iron and aluminium are the two most important 
metals, iron having been used by man for over three 
thousand years and aluminium for under fifty years. 
The application of the methods of science to the 
ancient art of metallurgy, arid the increased know¬ 
ledge gained thereby, will contribute over increasingly 
to tho amenities of human life and the progress of 
art and industry. 


the Planets 

Another method, needing considerable dispersion, 
makes use of the shift of the planetary lines due to 
radial motion. This has been applied to Venus, with 
the result that oxygen cannot be traced in its spec¬ 
trum, but carbon dioxide is suspected. Great 
endeavours were made to test tho rotation of Venus 
by tho spectroscope. The slit was placed in various 
position angles, also with the spectroscope in two 
opposite positions, 180° apart; the plates were 
shuffled, and the measurer kept in ignorance of the 
conditions of exposure, to prevent any possible bias. 
Unfortunately, no positive result was reached, but 
Prof. Slipher considers that ten days might be 
named as a lower limit to the planet’s period of 
rotation. 

Some twenty-five years ago there was a con¬ 
troversy os to the presence of the a band, due to 
water vapour, in the spectrum of Mars. Lowell’s 
book on the planet, published in 1909, included a 
reproduction of spectra taken by Prof. Slipher in 
1908, showing the a band stronger in the Martian 
spectrum than in the lunar one. Some doubt was 
thrown on this by other observers, but the presence 
of a small amount of water vapour is now generally 
accepted. 

Prof. Slipher then proceeded to discuss the four giant 
planets ; their spectra resemble each other in showing 
series of conspicuous bands, which increase in strength 
as we go from Jupiter to Neptune. Spectrograms of 
Jupiter were shown, which exhibited bands far in 
the infra-red, to wave-length 10,000, but 8,600 was 
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the limit reached in the case of Uranus and Neptune. 
The origin of most of these bands is still unknown, 
but lines due to ammonia have lately been identified 
in the spectrum of Jupiter ; a slide was shown in 
which they were visible. It is appropriate finding 
ammonia in Jupiter, as the name is taken from the 
temple of Jupiter Ammon in Africa, which appears 
to have been the earliest source of supply of this 
substance. 

Allusion was next made to the determination of the 
period of rotation of Uranus by spectrograms taken 
at the Lowell Observatory in 1911, The equivalent 
focus used was 55 ft., and the usual precaution was 
taken of rotating the spectrograph through 180' , 
between two series of exposures. The deduced time 
of rotation was 10*7 hours. Some attempts are being 
made to see if Pluto shows any periodic variation of 
light, from which its rotation time can be deduced ; 
but there is nothing as yet to report. 


The suggestion, now generally accepted, that the 
stationary calcium linos in cortain stellar spectra are 
due to light-absorption in interstellar space, not in the 
stars themselves, was made at the Lowell Observatory 
in 1909. Prof. Sliphor spoke of some faint lines that 
were photographed on the dark side of Venus, but 
he is inclined to ascribe them to our own atmosphere. 
He express**! the opinion that there is a faint per¬ 
manent aurora present in the atmosphere, and 
showed some plates taken with long exposures, on 
which the auroral lines could be tracts!. 

At the conclusion of the lecture, the president, 
Prof. K. J. M. Stratton, presented the gold medal 
awarded by the Council to Prof. Sliphor for his 
spectroscopic work on planets and nebula*. He said 
that tilt* lecture itself sufficiently established the 
grounds for the award, and dispensed with the 
necessity of a presidential address on the subject. 

A. C. D. C. 


The 'Catkin' Radio Valve 


W ITH the rapid growth in broadcast reception, 
the general public has become usts! to 
frequent changes in the types and design of receiving 
valves. These new types have usually been aimed at 
giving improved performance under modern condi¬ 
tions of radio communication, and in the past, they 
have invariably appeared in the familiar glass bulb 
form. A radically different type of construction is 
adopted in the 'Catkin* valve, which was placed on 
the market on May 18, by the General Klee trie Co., 
Ltd. and the Marooniphone Co., Ltd. This new valve 
is really a small model of the high-power typo of 
‘Cooled-Anode-Transmitting’ (C.A.T.) valve which 
was produced for wireless transmitting stations a few 
years ago. 

In the new construction shown in the accompanying 
sectional diagram (Fig. 1), the amount of glass-work, 
with its fragility and dielectric losses, has been 
reduced to a minimum. The upper portion of the 
envelope is formed of the cylindrical copper anode 
which is Healed to the lower gloss portion by a 
vacuum-tight joint. The other electrodes are rigidly 
mounted inside this envelope, using mica spacing 
and insulating pieces where necessary. In the glass 
type of valve the electrode system is usually carried 
in the glass ‘pinch’ near the base, an arrangement 
which makes it difficult to ensure definite location 
and gives rise to considerable dielectric losses in 
some valve circuits. In the new construction, the 
lower ends of the electrodes are held rigidly in a 
suitable steel clamp with mica insulation, and the 
leads are brought out through the glass ring at tho 
base, being well spaced around its circumference. 
This arrangement makes it possible to obtain much 
greater precision in the electrode dimensions and 
spacing in manufacture, so that the mass-produced 
valves should conform much more accurately to a 
uniform performance than was possible hitherto. * 
The glass ring forming the lower portion of the 
envelope is supported in its base by a rubber clamp, 
which acts os an efficient sound insulator, thus re¬ 
ducing the susceptibility of the valve to microphonic 
effects. The much smaller diameter of the anode also 
results in comparative freedom from response to 
sound vibrations transmitted through the air, which 
sometimes form a source of trouble with glass valvos. 
Screen-grid and detector valves are, nowadays, 


usually metallised in order to avoid the effects of 
strong electric fields set up by charges on the glass 
envelope. The electric field within the anode of the 
Catkin valve is entirely uninfluenced by any sur¬ 
rounding charges. If further screening is required in 
order to reduce stray coupling to the anode itself, 
an octagonal tubular metal cover is provided fitting 
over the entire valve. In this form the valve is 
remarkably strong mechanically and its overall 
dimensions, including the standard four- or five-pin 
cap, are about f> in. by 1J in. diameter. 

Output valves do not require this outer screening 
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cover, and in this case tho exposed anode is given a 
coating of black enamel insulation. In all cases, 
since the anode is exposed directly to the air, liberal 
heat-dissipation is provided and the electrode system 
as a wholo runs at a lower temperature, thus reducing 
the liability of the valve to soften due to tho release 
of gases occluded on the inner Walls of the envelope. 

The Catkin valve is at present being supplied in 
four types, tho constants of which are similar to 
those of the corresponding glass vuIvch, mo that they 
are interchangeable with those in use in present-day 
receivers. 
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University and Educational Intelligence 

Birmingham. —Shortly after the death of Prof. 
John Henry Poynting in 1014 a fund was subscribed 
by his friends with the object of providing a memorial 
to him. Part of the money thus raised was used for 
the publication (by the Cambridge University Press) 
of a volume of his “Collected Scientific Papers”, of 
which a copy wan presen tod to every university in 
the British Empire and to representative universities 
in foreign countries. Another part of the fund was 
used for the purchase of a portrait to be presented to 
the University of Birmingham and hiuig in the groat 
hall of the University. The remainder, which was 
invested, together with the accrued interest, has beon 
offerod to, and accepted by, the Council of the 
University, for the foundation of a Poynting lecture, 
to be delivered at intervals of not more than two 
years by physicists of outstanding distinction. 

Cambridge.™ The Adams prize for 1931-32 has 
been awarded to A. H. Wilson, research fellow of 
Emmanuel College. 

The managers of the Balfour Fund have made 
grants of £50 to Mr. C. Forstor-Cooper, of Trinity 
Hall, for researches on the fauna of the Achenarass 
quarries and to I. T. Sanderson, of Trinity College, 
for researches on the vertebrate fauna of the 
Cameroons. 

It is recommended by the General Board that a 
readership in physiology be established with a pen¬ 
sionable stipend of £850, and that the first holder of 
the readership bo Dr. F. R. Winton, of Clare Collogo, 
at present University lecturer in physiology. 

It is reoommondod that an additional University 
lectureship and an additional University demon¬ 
stratorship be established in the Department of 
Anatomy. 

The degree of Sc.D., honoris causa, is to be con¬ 
ferred on the Marches© G. Marconi, and on Sir 
Frederick Gowland Hopkins, Trinity College, Sir 
William Dunn professor of biochemistry. 

At Clare College, H. McC. Taylor has been elected 
to a research fellowship. Mr. Taylor was a wrangler 
(£*) in the Mathematical Tripos Part II, 1930 aud 
was elected to a Smith’s prize and to an Allen 
scholarship in March 1932. 

Sheffield. —At a meeting of the Council, held on 
May 12, the following appointments were made : Dr. 
G. A. Clark, at present lecturer in physiology, to the 
chair of physiology, in succession to Prof. J. B. 
Loathes; Mr. W. R. Maddocks, as lecturer in 
metallurgy ; Mr. J. Dick, as assistant lecturer in 
mechanical engineering ; Mr. A. J. Macdougall, as 
assistant lecturer inline tall urgy. 

Wales.— Dr. W. R. Ivimoy-Cook has beon ap¬ 
pointed assistant lecturer and demonstrator in 
botany in University College, Cardiff. 


The University of London’s activities during 
1032-33, as reviewed in the Principal’s report, 
presented on May 10, showed steady progress despite 
the necessity laid upon it in oommon with all other 
institutions in the country of exercising the utmost 
care in husbanding its resources. The Bloomsbury 
site figures prominently in the report. The general 


design for the whole site was completed by the 
architect, Mr. Holden, and exhibited in the form of 
a sketch model. Building is to begin at the southern 
end, next to the British Museum, the material em¬ 
ployed being Portland stone with a brick core. The 
foundation stone is to be laid on Juno 26 by H.M, 
the King. In this connexion an outstanding event of 
the year was the gift of £100,000 by tho Corporation 
of the City of London towards the cost of a new 
Ceremonial Hall, and this gift was followed by others 
toward the same purpose by many other City com¬ 
panies, the aggregate total to date being £166,000. 
In a long list of other important benefactions, 
including £48,000 from tho Rockefeller Foundation 
for tho endowment of clinical research in connexion 
with Univorsity Collego Hospital and tho Medical 
School, an interesting item is the gift by tho editor 
and proprietor, Dr. William Page, of the copyright 
and material of the “Victoria County History” of 
which ninety-one volumes have already been issued 
and as many more are projected. The Pilgrim Trust 
has granted tho Univorsity £1,500 towards the cost 
of completion. The total admissions to the University 
in 1932-33 were 11,891 as compared with 6,295 in 
the first year after the War and 11,018 in 1931. 
Tho roll of internal students comprises 12,219 names, 
an increase of 529 compared with tho preceding 
year, while those registered as extomal students 
have been steadily maintained at about 13,000. 

Among the awards of Commonwealth Fund fellow¬ 
ships tenable by British graduates in American univer¬ 
sities for the two years beginning September 1933 
are the following : Mr. J. W. L. Adorns (Oxford) to 
the University of Chicago, in economics ; Mr. J. F. 
Danielli (University College, London) to Princeton 
University, in Chemistry ; Mr. J. E. Harris (London 
and Cambridge) to Columbia University, in zoology ; 
Mr. S. H. Jones (Swansea) to Johns Hopkins Uni¬ 
versity, in geology ; Mr. B. B. Kinsey (Cambridge) 
to the University of California, in physics ; Dr. J. H. 
Lamble (Liverpool) to the University of Michigan, in 
engineering ; Dr. Andrew McLean (Edinburgh) to the 
University of Illinois, in chemistry ; Mr. C. E. 
Marshall (Durham) to the University of Pittsburg, 
in geology ; Mr. H. S. A. Potter (Oxford) to Prinoeton 
University, in mathematics; Mr. E. A. Radice 
(Oxford) to Columbia University, in economics ; Dr. 
H. C. Rowan (Birmingham) to the Massachusetts 
Institute of Technology, in engineering ; Dr. J. C. E. 
Simpson (Liverpool) to the Rockefeller Institute, in 
chemistry ; Miss P. M. Skinner (Cambridge) to the 
University of Wisconsin, in mathematics ; Mr. R. H. 
Stoy (Cambridge) to the University of California, in 
solar physics ; Mr. I. W. Tervet (Glasgow) to the 
University of Minnesota, in botany ,* Mr. E. L. Triat 
(Cambridge) to Yale University, in psychology. Mr. 
G. G. Cilli6 (Stellenbosch and Oxford) has been 
awarded a Dominion fellowship, for astrophysics, 
and will go to Harvard University. The following 
have been appointed to fellowships tenable by can¬ 
didates holding appointments in government service 
overseas : Dr. C. M. Focken (Melbourne and Oxford), 
of the Department of Education, Government of 
New Zealand, to tho Colorado School of Mines, in 
engineering ; Dr. H. W. Mulligan (Aberdeen), of the 
Indian Medical Service, to the University of Chicago, 
in medicine; Mr. R. Mol. Tyndale-Brisooe (Cam¬ 
bridge), of the Department of Mines and Public 
Works, Government of Southern Rhodesia, to 
Harvard University, in geology. 
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Calendar of Nature Topics 

Weeds 

The unceasing battle against weeds lias now reached 
the spring phase, when the innumerable seedlings 
breaking through the newly-drilled cornfields and 
root breaks are receiving special attention. The aim 
is to disturb and weaken as many weeds as possible 
in the hope that the crop will master the remainder. 
Light harrows are used, and, even if some com is 
uprooted or potato sprouts knocked off, the Joss is 
more than compensated by the cleaner crop. In the 
com crops little further is done, for horse-hoeing 
between the narrow rows of cereals, one of the most 
skilled and exacting jobs of the agricultural worker, 
is now seldom practised. In roots, the struggle 
continues until the plants meet in the rows. 

Although hoes tmd harrows have been increased 
in size and improved in design, no alternative to the 
mechanical treatment of weeds is yet in genera) use. 
Two now methods of approach have been tried and 
are making headway. The best known consists in 
spraying the weeds in the standing crop of com with 
corrosive solutions or dusts. The success of these 
methods depends on the fact that the upright, waxy 
leaves of the com are much less damaged than the 
flat leaves of the infesting weeds. Another possibility 
is the use of stronger doses of more toxic compounds 
when the ground is unoccupied by a crop. The 
problem here is to discover a substance that is cheap 
enough to uso on an acre scale. It must ulso decom¬ 
pose in the soil to leave the land fit to be cropped at 
the proper time. 

The extension and perfecting of weed control by 
chemical means is highly desirable, but it must not 
be overlooked that certain indirect benefits accrue 
to the cultivator by his mechanical efforts against 
weeds. The soil is maintained in a well-aerated and 
crumbly condition, the loss of water is reduced, and 
active production of nitrates is encouraged. The 
value of these conditions is difficult to assess, bnt 
something would have to be done to attain them 
in any event. The farmer’s best ally in his cleaning 
operations is a dry season. The extraordinary 
summers of 1911 and 1921 enabled some of the most 
obstinate land to be set in order. But success is 
never complete; dormant weed seeds resist all 
efforts to make them germinate, and survive to open 
a fresh attack at some later season. 

Kangaroo Mouse of Western America 

In the high grounds of Nevada, Oregon and 
California, at an altitude of 4,000-6,000 ft., lives 
“one of the most remarkable of the many new and 
interesting mammals that have been discovered in 
North Arnerioa during the past few years”, the 
kangaroo mouse (Microdipodops megaoephalus). Prob¬ 
ably the newly bom young have never been seen in 
the nest, but the discovery of pregnant females in 
Nevada by E. Raymond Hall and Jean M. Linsdale 
showed that the breeding season reached its climax 
in May and early June and tailed off in July. The 
young are relatively large at birth and number one 
to six in a litter (J. Mammalogy, 10, 298; 1929). 
The mioe, six inches in length, progress rapidly by 
hopping along on their hind feet, and so great is the 
power and accuracy of their jumping that a young 
individual repeatedly leapt out of a can, ten inches in 
diameter and seventeen inches high, without touching 


the sides of the can. During the day, kangaroo mice 
live in burrows excavated in fine sand, and the en¬ 
trances to these they appear to block with sand when 
they enter them in the morning, so that they become 
invisible. Whenever an open burrow was discovered 
it was empty. The habit of living in loose fine sand 
results in spotted distribution where the type of soil 
varies markedly, and the distribution is further re¬ 
stricted because of the need of plants yielding the 
seeds which probably form the main part of the diet 
of the mice. 

Phaeocystis and Herrings 

Usually in May the sea becomes a brownish-green 
colour in patches owing to the presence of tho colonial 
flagellate Phoeocyetia . On examination, this organism 
is found to exist in the form of spherical gelatinous 
masses containing numerous small greenish-brown 
cells. Later on, these balls of cells beoome sausage¬ 
shaped. Multiplication is very rapid, and at this 
season naturalists' tow-nets become so clogged up 
with Phceocyetis that all the catches are spoiled. Its 
maximum occurs between the end of April and the 
beginning of June but thoro may be a secondary 
maximum in autumn. At Plymouth it appears 
regularly—nearly always in May—stays for a few 
weeks, and then disappears. 

Water coloured by Ph&ocyatis or diatoms has been 
given many names by fishermen in different places, 
such as ‘weedy water’, ‘stinking water’, and ‘baooy 
juice'. It has been shown that the presence of 
Phceocystis in the North Sea may have an important 
effect on the herring fishery. Herring avoid a large 
mass of this ‘coloured water' and will make a wide 
detour rather than go through it. In this way the 
shoals of fish may sometimes be defiectod from their 
normal haunts and turn up in some othor place 
where unexpectedly good catches will result while 
poor catches arc obtained on the usual and generally 
highly productive fishing grounds. 


Societies and Academies 

London 

Royal Meteorological Society, April 20. C. S. Durst : 
The intrusion of air into anticyclones. An examina¬ 
tion of the dynamical equations of a rotating fluid 
on a rotating globo shows that the descent of air 
in an anticyclone will cause an inflow towards the 
centre of the right order of magnitude to balance 
the outflow of air due to friction near the surface. 
An explanation is given of the empirical forecasting 
rule that warm-cored anticyclones are likely to 
endure. H. M. Vkrnon : The estimation of solar 
radiation in relation to its wanning effect on the 
human body. The globe thermometers described 
consist of globes of copper, glass or pasteboard, 
painted black or oovered with cloth, and with an 
ordinary thermometer fixed so as to have its bulb 
in the centre. Up to a certain point, tho larger the 
size of such globes the higher the temperature 
indicated on exposure to solar radiation, but the limit 
is practically reached with globes 6-9 in. in diameter. 
The temperature then indicated corresponds with the 
warming effect of the solar radiation on the human 
body. Globe thermometers are considerably influ¬ 
enced by wind velocity. J. Glabspoole : The rain¬ 
fall over the British IbIos of each of the eleven 
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decades during the period 1820 to 1929* Maps are 
given defining the rainfall experienced over the 
British Isles during each of the eleven decades 
1820-29 to 1920-29. The rainfall of each locality 
is given as a percentage of that for the standard 
period 1881-1915, so that each map presents a 
fairly simple distribution. The main feature of the 
distribution of rainfall during the decade 1920-29 
was that excesses were most marked in the west of 
Great Britain, while during the decade 1910-19 the 
excesses were most marked in the south of England. 

Geological Society, March 22. W. Wickham Kino : 
Tho Downtonian and Dittonian of Great Britain and 
north-west Europe. The discovery of a shell fauna 
(seven genera) and a gastropod in stages I. 5 to I. 9 
of the English Downtonian series is described. The 
fishes and crustaceans known in the British Silurian 
rocks, and the fauna common to the Downtonian and 
Dittonian series, are set out. These, whon combined 
with an examination of the physical conditions in 
the Siluro-Devonian period, afford a solution of the 
problem of the boundary between these two systems 
which is in agreement with the views of Norwegian 
geologists in relation to the Red Bay series of 
Spitsbergen. F. R. Cowper Reed : Downtonian 
fossils from the Anglo-Welsh area. 

Dublin 

Royal Irish Academy, Feb. 27. R. W. Ditchbttrn : 
The transmission of resonance radiation through a 
gas. In the first section the problem is formally 
reduced to a problem of transmission by absorption 
and scattering (as in a ‘foggy' atmosphere). In the 
second section two general equations for this 
type of transmission are deduced. The relation 
*= K E (where E is the radiation density and K 
is constant) is shown not to be true. In the third 
section two special cases are considered : (a) trans¬ 
mission outwards from the centre of a sphere : (b) 
transmission outwards from the centre of a long 
cylinder. 

Paris 

Academy of Sciences, April 3 (C IE., 196, 973-1056). 
Camille Matig non, ..Henri Moureu and Maurice 
Dod£ : The causes of the simultaneous production 
of 1-butene and 2-butone in the course of tho catalytic 
dehydration of butyl alcohol by alumina. The 
variations in tho proportions of the two isomeric 
butenes obtained in this catalytic reaction have been 
traced to the presence of impurities in the alumina. 
Traces of acid favour the production of the 2-butene. 
J. Cabannes : The depolarisation of diffused light 
by a uniaxial crystal when the optic axis is parallel 
to the diffused ray. Experimental study and theore¬ 
tical considerations. Jean Baptiste Senderens : 
The catalytic decomposition, in the gas phase, of 
the esters of the fatty acids by sulphuric acid pumice. 
Jules Haag was elected Correspondant for the Section 
of Mechanics, Gustave Binger for the Section of 
Geography and Navigation and Henri Devaux for 
the Section of Botany. Serge Finikoff : Surfaces 
the lines of curvature of which correspond with 
equality of the principal homologous radii of curva¬ 
ture. St, Golab : The conformal representation of 
two Finsler spaces. Soula : An integral equation. 
A. Tbortsis : The integration of a class of linear 
partial differential equations of the second order with 
an unknown function of n independent variables. 
Henri Cartan : Groups of pseudo-conformal trans¬ 


formations. Torsten Cablbman ; A differential 
inequality in the theory of analytical functions. 
F. E. Myabd : An absolutely general linkage between 
any two axes of rotation in space. A. Magnan : 
The optical determination of the direction of threads 
of air in motion. Jean Batj rand : Periodic pro¬ 
gressive waves at the surface of a basin of small 
depth. P. Dumanois : Concerning tho classification 
of liquid combustibles for internal combustion 
motors, with mechanical injection. Emile Sevin : 
The absorption of the cosmic radiation by the 
atmosphere. F. Prunirr : Concerning the equations 
of electromagnetism. J. Granikr : The conducting 
properties of india-rubber heavily loaded with lamp 
black, Vulcanised rubber containing 50 per cent of 
lamp black acts as a conductor for alternating 
currents and this conductivity ap|>ears to be elec¬ 
tronic as it is not a function of the time and the 
electrodes show no trace of corrosion. The resistance 
varioH with tho pressure and various applications of 
this property are suggested. J. Leoomte r The infra¬ 
red absorption spectra of some halogen derivatives of 
methane, studied with a recording spectrometer. A 
new type of instrument is described in whioh tho 
photographic paper is fixed : the only moving part 
is the prism with an attached mirror. Data are given 
for eloven halogen derivatives of methane. P. Fleur Y 
and G. A. Boutry. The exact measurement of 
photographic densities. Use is made of a photo¬ 
electric coll working at constant deviation, thus 
eliminating the phenomena of lag and hysteresis. 
The negative (of density A') and a wedge (of variable 
density V) are superposed, realising tho condition 
X+D = constant. The accuracy obtained is of the 
order of 0 1 per cent. F. Bourion, E. Rouyer and 
Mlle. O. Hun : The oryoscopic determination of the 
hydration of ions insolution. J ban Cournot and Mlle. 
Louise Halm : The measurement of the degree of 
polishing in view of the determination of the amount 
of corrosion of rustless steels. It has been shown 
that in studying the corrosion of chrome-nickel rust¬ 
less stools the exact condition of the surface must be 
capable of definition. An apparatus based on the 
use of a photoelectric coll is described which has 
given satisfactory results. Augustin Boutaric and 
Mlle. Madeleine Roy : The influence of radio¬ 
active radiations on the flocculation of colloids. The 
experiments described clearly establish that the 
sensibility of the flocculation to the action of the 
radioactive radiation does not depend on the chemical 
constitution of the granules but only on their electric 
sign. Pierre SttE : The determination of niobium 
by orthoxyquinoline. Under conditions detailed, 
niobium pentoxide forms a microcrystalline precipi¬ 
tate with orthoxyquinoline: the niobium thus 
separated can be determined either gravimetrically 
or volumetrically. Gttiohard : Remarks on the 
atomic weight of iodine. The author gives reasons 
for preferring 126-91 to the International Commission 
figure, 126 -932 and maintains the trustworthiness of 
direct determinations based on the use of iodine 
pentoxide. A. Tchakirian : The preparation of 
germanous iodide and the action of silver nitrate 
on the halogen derivatives of methane. Guy 
Emschwiller : The action of gaseous hydrogen iodide 
on some iodine derivatives of hydrocarbons : new 
methods of preparation of ethylidene iodide, vinyl 
iodide and methyliodoform. The reactions of gaseous 
hydrogen iodide with organic iodine compounds differ 
from those of aqueous hydriodic acid. Some new 
reactions are described leading to the preparation 
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with good yields of ethylidene iodide, vinyl iodide 
and methyliodoform. Martin Battegay and 
Elsaybd H^gazi : The chloride of thiourea, chloride 
of thionecarbamic acid or thiocarbamyl chloride. 
Raymond Furon : New observations on the exten¬ 
sion of the Cretaceous and of the Eocene in the Niger 
Colony. D. Sohneeoans and G. Emilianoff : The 
presence of Tertiary strata in the Gabon basin 
(Frenoh Equatorial Africa). Pierre Ukbain : The 
relative impermeability of the plastic sediments to¬ 
wards rain water, spring water and various alkaline 
solutions. Clays or marls may be impermeable to 
rain water and very permeable to spring water : 
hence the term impermeability has only a relative 
significance. Nicolas Menchikoff : The Devonian 
of Menakeb (Western Sahara). Georges and Boris 
Choubert : New tectonic observations on the Tabor 
massif. H. Colin and J. Aitgier : The soluble glycides 
of Lemanea nodosa. Floridoside and trehalose have 
been isolated from this alga. Muller and Desmakez : 
The differential microscopic characters of the bone 
of adult Cynocephalus and of human bone. It 
has been generally assumed that it is difficult, 
if not impossible, to differentiate the bone of the 
ape from human bone. The bones of the baboon, 
however, show characters clearly different from 
those of man. Abel Desjardins : The whirling 
vibrations of the organism. Eugene Donard and 
Henri Labb^ : The co-existonoe in the rootlets of 
barley of hyperglycemiant and hypoglycemiant 
bodies. Andrei Pacaud : An attempt at raising 
Simodaphnia and Moina in a synthetic medium. R. 
Guillemet and C. Schell : The sulphur of wheat, 
its nature and distribution. Correlation between the 
ratio of sulphur to nitrogen in wheat and the baking 
value of the flour. Gaston M^nier : Researches on 
the purification of air. A purifying apparatus. 

Washington, D.C. 

National Academy of Sciences ( Proc 19, 1 -207, Jan. 
15, 1933). Albert Ernest Jenks : Minnesota 
Pleistocene Homo— an interim communication. On 
June 16, 1931, a skeleton was found in constructing 
a new road some throe miles north of Pelican Rapids, 
in Pelican township of Ottertail county, Minnesota. 
The site showed no signs of a burial and was in 
laminated silt in the bed of a glacial lake (Glacial 
Lake Pelican). The skeleton is practically complete, 
possibly that of a woman aged seventeen years. The 
skull is that of an early form of Homo sapiens, of 
a generalised Mongoloid type, but shows noteworthy 
peculiarities. The skeleton was in sediment of late 
Pleistocene origin and has been named ‘Minnesota 
man*. Photographs are reproduced. C. Judbon 
Herrick : The functions of the olfactory parts of 
the cerebral cortex. In primitive types the olfactory 
system is the dominant feature of the cerebral cortex 
but in primates it is reduced to a subordinate position. 
At ail stages of cortical differentiation, an important 
function of the olfactory cortex is to serve as a non¬ 
specific activator for all cortical activities. G. Karl 
Huber and Elizabeth C. Crosby : A phylogenetic 
consideration of the optic teotum. The tectum reaches 
its greatest morphological development in the reptiles 
and birds ; in mammals, the sensory centres of the 
cerebral cortex have taken its place as the major 
sensory correlation centre. S. R. Detwiler : Experi¬ 
ments upon the segmentation of spinal nerves in 
salamander embryos. Reduction in number of ganglia 
following removal of somites and increase following 
insertion of an additional somite, support Lehmann's 


view that normal segmentation of spinal ganglia is 
determined by mesodermal metamerism. Harlow 
Shapley : A contribution to the study of galactic 
dimensions. Data from observations on isolated 
cluster type Cepheids in high latitudes indicates that 
these Cepheids outline the galactic system and may 
be so much as 30,000 light years from the galactic 
plane. Along the galactic plane the dimensions are 
probably greater, but direct measurement is rendered 
difficult by absorption. Peter M. Millman : The 
theoretical frequency distribution of photographic 
meteors. Donald H. Menzel : A simple derivation 
of the dissociation formula. The argument starts 
from Boltzmann’s formula for the distribution of 
atoms in different energy Btates. Dean B. Mc¬ 
Laughlin : A suggested mechanism of class Be 
stars. The spectra of these stars show wide emission 
lines of hydrogen divided by absorption lines, and 
cyclic changes of the relative intensities of the two 
components of each emission line occur. The stars 
arc considered as having atmosphoros so extensive 
and Tariffed that, to a first approximation, their 
atoms pursue independent orbits as satellites of the 
star, while the star itself is a temperature variable. 
E. B. Mains : Host specialisation of Erysiptie 
graminis Tritici. Two physiological forms of the 
powdery mildew of wheat have been found. Carl 
D. LaRub : Regeneration in mutilated seedlings. 
Cotyledons and hypocotyls of many different families 
rooted in nutrient solutions. The effect of light is 
different in different species and sometimes even for 
the cotyledon and hypocotyl of the same species. 
When the cotyledons were removed, the remaining 
plumules failed to develop. B. S. Hopkins and L. L. 
Qutll : The use of non-aqueous solvents in the 
study of the rare earth group. Differences in solubility 
of rare earth salts in water are small and separation 
is therefore difficult. Various alcohols and ethers 
have been tried as solvonts. Ethyl ether proved 
useful for the separation of neodymium and praseo¬ 
dymium nitrates. L. O. Brockway and Linus 
Pauling : The determination of the structures of 
the hexafluorides of sulphur, selenium and tellurium 
by the electron diffraction method. A beam of elec¬ 
trons of uniform velocity intersect at right angles a 
jet of tho gas, and the electrons scattered at right 
angles to the original beam are recorded photo¬ 
graphically. The results indicate octahedral models 
and the following interatomic distances: S—F, 
1*58 ± 0 03 A. ; So— F, 1-70 ± 0 03 A. ; Ta -F, 
1 -84 ± 0-03 A. Wilder D. Bancroft and John E. 
Rutzler, Jr. : Tho agglomeration theory of sleep. 
Sleep of various forms is postulated as due to reversible 
coagulation of some of tho proteins of the centres 
of consciousness; it can bo counteracted by the 
irritability of the sensory nerves. A peptising agent 
such as sodium rhodanate decreases this sensory 
irritability, but an overdose may affect the centres 
of consciousness and prevent sleep. Henry Eyring : 
The zero point energy and the separation of isotopes. 
A theoretical discussion based on the view that 
separation of isotopes in processes involving velocity 
of adsorption is a special case of the general influence 
of zero point energy on reaction velocity. John R. 
Bates : The reaction of hydrogen atoms with oxygen 
and the hydrogen chlorine reaction. Wilder D. 
Bancroft, Robert S. Outsell and John E, 
Rutzler, Jr. : Reversible coagulation in living 
tissue (11). Chronic alcoholism has been benefited 
by treatment with sodium rhodanate (peptisation 
therapy). (To 6e continued .) 
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Forthcoming Events 

[Meetings marked with an asterisk are open to the public .] 

Monday, May 22 

Victoria Institute, at 4.30 —(in the Central Hall, West¬ 
minster, 8.W.1).— Prof. Albert Fleiachmann : “Tho 
Doctrine of Organic Evolution in the Light of Modem 
Research’ 1 . 

Royal Gkooraphical Society, at 5.30.—Squadron- 
Leader A. R. M. Rickards : “The Towns of Wadi du ’An 
and Hadhramaut” (Geographical Film). 

Tuesday, May 23 

London School or Hygiene and Tropical Medicine, 
at 3.16.- —Dr. L. P. Lockhart: “Industrial Medicine as 
a Function of Public Health”.* 

Institute of Physics, at 5.1,'5—(at the Royal Institution, 
21, Albemarle Street, W.l).—H. Bradley : “Physics in 
the Boot and Shoe Industry”. 

Wednesday, May 24 

University or Cambridge, at 5. —Sir Charles Sherrington : 
“Mechanism and the Brain” (Rede Lecture). 

Kino’s College, London, at 5.30.—J. L. Hammond : 
“The Growth of Common Enjoyment” (Hobhouse 
Memorial Lecture).* 

Geological Society op London. —Discussion on “The 
Falling Water-Level in the Chalk under London”, to 
be opened by H. Dewey. 

Society of Chemical Industry (Food Group).—Annual 
General Meeting. 


Thursday, May 25 

Royal Society, at 4.30.—Dr. J. Chadwick: “The 
Neutron” (Bakorian Lecture). 

London School of Hygiene and Tropical Medicine, 
at 6.—Dr. C. J. Thomas: “Physically Defective 
Children” (succeeding lecture on May 29).* 

Courtauld Institute of Art, at 5.30.—P. Pelliot : 
“Recent Progress in Chinese Archeology”.* 

Chemical Society, at 5.30—(in the Meeting Hall of the 
Institution of Mechanical Engineers, Storey’s Gate, 
Westminster, S.W.l).—Prof. H. E. Armstrong: 

“Chemistry at the Cross Roads” (Hugo Muller Lecture),* 
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Language in the Service of Science 

S EEKERS after truth in Nature have always 
been regarded as disturbers of the peace and 
associates of the Evil One. It is not surprising, 
therefore, that throwing stones at men of science 
is a practice dating from very early times ; and 
it still continues, if in a somewhat different form. 
Since the powers of evil were let loose during the 
War, the earlier pebbles of theology have been 
largely replaced by the heavier stones of sociology, 
as expressed in a prize-epigram in the Spectator: 

Science finds out ingenious ways to kill 
Strong men, and keep alive the weak and ill— 
That these a sickly progeny may breed, 

Too poor to tax, too numerous to feed; 

and more recently science has been indicted as a 
primary cause of unemployment. There is, how¬ 
ever, an older missile that critics, chiefly literary 
men, never cease to hurl : the man of science, 
they say, cannot make himself intelligible to 
ordinary people ; he abuses the English language, 
and has little or no literary feeling. Dr. Cyril 
Norwood, the headmaster of Harrow School, in a 
recent Friday evening discourse at the Royal Insti¬ 
tution on “The Use of the English Language”, allies 
himself with these critics, but his stones are so 
soft and so polished, and the material of them is so 
excellent, that, far from doing harm, they should 
do good, even if they only disturb the still waters 
of complacency. 

In our rightful efforts to be natural, says Dr. 
Norwood, wo easily become careless in the use of 
words and slip into colloquialisms, and even slang. 
Men of science labour under the further dis¬ 
advantage, peculiar to themselves, that they have 
to use a highly technical vocabulary which, how¬ 
ever intelligible it may be to students of the 
particular science, is frequently meaningless to 
ordinary men and women. “The use of technical 
terms may very easily lead writers to employ 
language as a set of symbols only, and they may 
lose all sense of living words,” Technical language 
is a necessity, but its use is frequently overdone, 
and “men of science, even when writing for each 
other in scientific periodicals, would find that it 
would repay them to write as clearly and attrac¬ 
tively as they can. They should regard technical 
and specially invented terms as a necessary evil, 
an instrument to be employed as sparingly as 
possible. For one of. their main purposes must 
of necessity be the instruction of the general 
educated public who are not specialists in any 
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sense, and certainly in the propagation of ideas 
one who can explain himself in language which 
ordinary men and women can understand has a 
great advantage over one who has not this power”. 

Scientific workers will, we believe, agree generally 
with Dr. Norwood's moderately-worded state¬ 
ments, but it will be news to many that instruction 
of the general public is one of their main purposes. 
Perhaps it should be ; but there are few signs 
that it is so now. The investigator who is inclined 
to assume the role of populariser believes that if 
he does so his colleagues will accuse him of being 
superficial and inaccurate. There is, further, a 
doubt whether, as a rule, he is qualified to act 
in this capacity; for good popular exposition 
demands qualities that have little or no con¬ 
nexion with those which make for success in 
scientific research. The populariser of knowledge 
must be able to woo or conquer his reader’s 
attention by favour or by force ; he must steer 
a clear course between academic phraseology and 
the jargon called ‘journalese’ ; he requires imagina¬ 
tion to see things as ordinary people see them ; 
and, last but not least, he needs a sense of style. 
Ability to write or to speak plainly and pleasantly 
is seldom associated in the same individual with 
ability to do original work—there are, of course, 
some notable exceptions*—and it would be well if 
this fact were recognised by the popular Press, 
which has lately gone to extremes in ‘animating’ 
objective description by over-emphasising the 
personal element. We all realise the advantage of 
hearing or reading the words of a discoverer or 
author as they flow hot from his mouth or fountain- 
pen, provided he is a capable exponent; but we 
also realise how wise was Johnson to have a 
Boswell, and how fortunate was Darwin to have 
a Huxley and a Ray Lankester as disciples. 

The question of technical vocabulary is 
admittedly difficult. Although most would agree 
that in certain sciences there are words and 
expressions that almost or quite defy translation 
into ordinary language, yet in the great majority 
of sciences, pure and applied, it is possible to do 
so, if with Borne loss of precision, by using suitable 
devices, such as periphrasis and analogy. These, 
however, should be employed with caution, because 
periphrasis is the fruitful mother of jargon, and 
analogy, when false or faulty, has ever been an 
ignis faluvA, leading to wrong turns in science, 
religion and philosophy, and so blocking their 
progress. Men of science and technologists nearly 
always write and speak as if they are addressing 
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one another, although the slang they use, like 
common slang, is concise, and often remarkably 
expressive—to themselves. These remarks, how¬ 
ever, apply with equal force to other professional 
workers : lawyers, economists, stockbrokers, arohi- 
tocts, musicians and other professional men, all use 
their own special jargon, which few laymen can 
properly understand. Language has been com¬ 
pared with a living organism : it grows by assimi¬ 
lating more material than it discards, but its 
general structure remains intact. The simpler 
words that make the backbone of a natural 
language stand fast against the accidents of time 
and the desecrations of the profane ; they are 
and will remain the beat for common use. 

On the point of clear and attractive writing, 
it will be admitted that scientific men are, as a 
rule, far too engrossed in their special subjects to 
give much heed to style or method of presentation. 
A clear, brisk, and accurate style is, however, 
within the compass of all; but it requires effort. 
“All beautiful work,” said Ruskin, “is the easy 
result of long and painful practice” ; and if the 
man of science will not learn the rules of good 
writing and concentrate on applying them, he can 
only blame himself if he fails to make himself 
understood, and if another succeeds in reaping 
where he has sown. 

The word ‘style’ has several meanings : it may 
mean personal idiosyncrasy in expression; or 
mere ornament; more often, and perhaps more 
correctly, it means the power of expressing lucidly 
a sequence of ideas; but however it be defined, 
fundamentally it consists in choosing the right 
words and arranging them properly. “Style is 
connexion ; art is putting things in their places,” 
said the Master of Balliol (Jowett); and though 
we may hold his definition of art to be inadequate, 
we cannot dispute that, fundamentally, style is 
connexion: the connecting of words, of clauses 
in a sentence, of sentences in a paragraph, and of 
paragraphs in a composition; and all with the 
object of attaining clear and precise expression. 

The secret of a lucid style, as Dr. Norwood 
reminds us, is to simplify : cut out the redundant 
words, first the nouns and then the adjectives; 
avoid where possible the use of abstract nouns and 
long words; and beware of circumlocutions! 
Observance of these simple rules will go far to 
produce a good style; but a few more may be 
added, for example, prefer the active form of the 
verb to the passive; avoid the use of too many 
noun-adjectives ; and study the use of hyphens. 
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The noun-adjective is often clumsy or ambiguous, 
and the rules or conventions for the proper use of 
hyphens (see Tract No. VI of the Society for Pure 
English) arc honoured far more in the breach than 
in the observance in modern scientific literature. 

The other main element in a good style is pre¬ 
cision. “The chief aim in style,” said Flaubert, 
“ought to be absolute precision. There is only 
one noun that can express your idea, only one 
verb that can set that idea in motion, and only 
one adjective that is the proper epithet for that 
noun.” The chief obstacles to precise statement 
are want of clear thinking ; bad choice of words ; 
using too many abstract nouns, preposition-verbs, 
and circumlocutions; and faulty arrangement. 
Metaphors and analogies are useful in popular 
description, but find little place in rigidly scientific 
prose, as they often lack precision. Conciseness, 
first cousin to clarity, does not always make for 
precision, at least not for Flaubert’s “absoluto 
precision”. It is possible to be too concise (as 
readers of many modern abstracts are aware) and 
to introduce ambiguity by cramming a maximum 
of meaning into a minimum of words. On the 
other hand, what is more tedious than reading a 
treatise by an author who leaves nothing to his 
reader’s imagination, and disgorges the whole 
contents of his mind in sentences replete with 
qualifications and elaborations ? The artist, it has 
been said, is known rather by what he omits. Can 
we not all emulate the artist in this respect ? 

Other hall-marks of a good style are variety and 
sobriety. Although often guilty of monotony, 
scientific writers of to-day can seldom be accused 
of want of sobriety ; they err rather in the opposite 
direction, except when they make two or more 
words do the work of one, The populariser must, 
of course, be allowed some licenoe ; he has to fix 
and maintain the attention of his audience ; and 
if at times he tries to imitate authors like Shaw 
and Chesterton by immoderate use of hyperbole, 
paradox, parody, and alliteration, he may be for¬ 
given on the ground that the end justifies the 
means. Nevertheless, the elements of style are 
essentially the same for popular scientific, purely 
scientific, and ordinary literary description. If the 
writer of science is to be as successful as the 
literary man in his appeal to the educated public, 
he must observe the *rules of the game’, and 
furthermore, he must cultivate that prioeless 
possession of the true artist and the real man of 
acienoe, the passion to excel, which is at the root 
of all the best work that is done in the world. 


Metals and Civilisation 

Man and Metals : a History of Mining in relation 
to the Development of Civilisation . By Dr. T. A. 
Rickard. Vol. 1. Pp. xiii-t 506. Vol, 2. Pp. 
v I 507-1068. (New York : McGraw-Hill Book 
Co., Inc. ; London : McGraw-Hill Publishing 
Co., Ltd., 1932.) 50*. net. 

B UCKLE devoted six volumes to an intro¬ 
duction to the history of civilisation. Dr. 
T. A. Rickard gives us two bulky volumes on a 
single aspect of this subject, an aspect somewhat 
neglected by Mr. H. G. Wells, namely, the relation 
of mining and the use of metals to the develop¬ 
ment of civilisation. 

It may reasonably be said that no man living 
is better qualified to write on this subject than Dr. 
Rickard. He was trained at the Royal School of 
Mines, London. Since his student days he has 
spent nearly fifty years as a mining engineer, mine 
manager and consultant in various parts of the 
world, but chiefly in the United States. He hats 
been editor successively of three leading mining 
journals. He is also the author of several text¬ 
books on mining subjects. 

In his introductory chapters, Dr. Rickard shows 
how man emerged from savagery by the aid of 
tools, first of wood and stone, then of metal. In 
the masterly review of the history of mining which 
follows these introductory chapters, the author 
shows how the search for metals has aided the 
spread of civilisation in ancient times, in the 
Middle Ages, and in our own era. Also how the 
use of metals for money, credit, machinery, trans¬ 
port, communication and war has been a funda¬ 
mental factor in the development of our present 
world-wide civilisation. 

The author also dwells on the perversity of man¬ 
kind through which a blessing is often converted 
into a curse. In the earliest times “the sword was 
made before the ploughshare” ; in the immediate 
future “shall we mend our ways or go with the 
Gadarene swine down the steep slope of perdition ?” 
“The history of mining, like all other history, 
thunders a warning.” 

Dr. Rickard is a philosopher as well as a historian 
and an engineer; he is also a careful student. 
The dedication of his book “To the librarians” 
indicates his appreciation of the work of others. 
The lengthy lists of references at the end of each 
chapter are evidence of the care with which he baa 
studied his subject. Nevertheless, the treatment 
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in places seems to follow the preconceived 
methods of some mining geologists rather than 
the cautious following of the reef characteristic 
of the old-fashioned mining engineer. Dr. Rickard 
condemns rather thoroughly the legend of King 
Solomon’s mines in Rhodesia and prefers the later j 
theory that they are of recent Bantu origin. He 
offers no explanation of the destination of the 
very large amount of gold apparently taken from 
these workings, or of the workmanship of the gold 
ornaments, or of the finely made crucibles 
apparently used for assaying. These crucibles 
were turned on a wheel, not Bantu work, and may 
be found also around the ancient workings of 
Rouiberg and Blaubank in the Transvaal. These 
crucibles in both countries are characterised by 
a herring-bone pattern round the rims. The 
objections to South Africa not being regarded as ; 
a great centre for bronze and copper production 
are similar. The Middle Ages had no use for the 
million tons of copper estimated by Dr. P. A. 
Wagner to have been produced : nor is there 
any record of the thousands of tons of tin produced j 
being shipped to Europe in the Middle Ages. In j 
one district alone there are the remains of forty- j 
six furnaces and enormous quantities of slag. The j 
occurrence of nickel in ancient bronzes does 
not seem explicable from the limited Hungarian 
and Asiatic sources alone, but, as Dr. Rickard 
remarks, the chemical analysis of metallic relics 
has been sadly neglected. Many a * ‘Green-stained 
piece of old metal” has been assumed to be bronze 
when often it was copper. He also, on geological 
grounds, denounces as fable the stories of the 
rapid submergence of Leonesse in November 1099. 

Again, Dr. Rickard bases some important con¬ 
clusions on the statement that the pre-Roman 
Britons only possessed tools of wood and deers- 
horn. From “across the pond” we must remind 
him that Caesar's world-victorious army was 
defeated again and again and finally driven from 
Britain in 55 n.c.—surely not with tools of wood 
and deershom! The Romans did not finally 
conquer Britain for another hundred years although 
attempts were made. 

In these days of specialised study, it is often 
easy to find fault with any book which deals with 
a very wide subject. Dr. Rickard’s main con¬ 
clusion is well and truly established; he has 
shown convincingly the intimate relation between 
the history of mining and the history of man’s 
development from savagery, through barbarism to 
civilisation. * B. W. H. 


A Photogrammetric Survey in the Pamir 

Wiaaenachaftlicke Ergebniaae der Alai-Pamir Ex - 
pediiion 1928 . Im Auftrage der Notgemeinschaft 
der Deutsohen Wissenschaft. Herausgegeben von 
Dr. H. v. Ficker und Dr. W. R. Rickmers. 
Teil 1; Qeodatiache t Topographieche und GRazio - 
logiache Ergebniase . Von Dr. Richard Finster- 
walder. Band 1 : Oeoddtischer und glaziolog- 
ischer Teil. Pp. x 4* 218 + 23 plates. Band 2 : 
Kartenbeilagen . 12 maps. Teil 2 : Gkologische 

Unter&v chungen im nordwestlichen Pamir- Gebiet 
und mittleren Tranaalai. Von Dr. Ludwig Noth. 
Band 1 : Stratigrapkie (auaachliesalich Quartdr ), 
Tektonik. Pp. viii + 130 + 3 maps. Band 2 : 
Quartdre Ablagerungen , Morphologic. Pp. 
v + 131-211 4- 24 plates. Teil 3 : Beitrdge 
zur Fauniatik dea Pamir - Oebietes. Von Dr. W. F. 
Reinig. Band 1 : Okologie und Tiergeographie . 
Pp. viii -f 195. Band 2 : Syatematiacher Teil . 
Pp. iv -f 196-312 4- 6 plates. (Berlin : Dietrich 
Reimer (Ernest Vohsen) A.-G., 1932.) 6 vols., 

175 gold marks. 

HE Alai-Pamir expedition was a joint under¬ 
taking of the Notgemeinschaft der Deutschen 
Wissenschaft and the Academy of Sciences of the 
U.S.S.R., and its object was to explore the almost 
unknown north-western part of the Pamir. The 
sheet of the general map which accompanies these 
volumes extends from 72° E. to 73° 45' E. and from 
38° 30' N. to 39° 40' N., and most of this area was 
surveyed in greater or less detail. The actual 
survey reaches from the Kisil-su on the north to 
the southern border of the sheet, and from the 
Garmo Peak on the west to the Pamirski Post 
road on the east, stretching beyond that road in 
the Transalai and in the neighbourhood of Lake 
Karakul. The area oovered by the survey is about 
15,000 square kilometres. 

The expedition entered this area at the north¬ 
east comer on June 27 and left at the north-west 
corner on Oot. 16, and the topographical map is a 
truly remarkable result for less than four months’ 
work in so difficult a region. That so much was 
accomplished is due to the foresight with which 
the expedition was planned and to the fact that 
the survey was made by terrestrial photogram¬ 
metric methods and was plotted with the stereo¬ 
autograph after the return to Europe. No previous 
expedition in unknown country has relied so 
entirely upon these methods, and the very practical 
account given by Dr. Finsterwalder should be 
valuable to workers in other areas. He deals not. 
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only with the observations in the field but also 
with the subsequent preparation of the map, by 
the field observers themselves, with the help of 
the stereo-autograph. The chief instrument used 
in taking the photographs was the light photo¬ 
theodolite of Zeiss ; but where the difficulties of 
access were too great, a still lighter photogram- 
meter, without theodolite and using smaller plates, 
was employed for supplementary observations. 
Other instruments were used for triangulation 
and for field astronomy, and the astronomical 
position of several points was accurately fixed by 
Belajeff, one of the Russian coadjutors, with a 
more complete astronomical equipment. Two 
stations of the Russian Pamir Triangulation were 
found and thus the survey was linked with previous 
work. Certain discrepancies between astronomical 
and geodetic positions indicate defleotions of the 
plumb-line which deserve closer investigation. 

The area examined varies greatly in character. 
Towards the south-east it is a dry plateau where 
rock-waste accumulates and the hills are low and 
tame. Towards the west and south-west the rain¬ 
fall increases, snow gathers on the higher ground, 
and large glaciers flow out from extensive snow- 
fields. The valleys here are deeply cut and the 
hills are rugged, especially near the Garmo Peak. 
On the north is the high chain of the Trarmulai, 
with smaller snowfields and glaciers, and beyond 
this lie the steppes of the Alai Valley, through 
which the Kisil-su flows from cast to west. 

The most interesting part of the region, from 
the morphological point of view, is the glaciated 
area of the west and south-west. The topographers 
spent some eight weeks here, the survey was 
made in considerable detail, and the rate of move¬ 
ment of two of the greatest glaciers was determined. 
The method by which this rate was measured 
shows some of the advantages of photogrammetry. 
From the ends of a measured base upon the bank 
photographs are taken with the photo-theodolite, 
looking across the glacier. After the lapse of a few 
days one at least of these photographs is repeated. 
With the stereo-autograph thore is then no diffi¬ 
culty in determining with considerable precision 
the distanoe which any stone or other well-defined 
mark upon the glacier has moved during the 
interval. In sunny weather this interval must not 
be too long or some of the movement of a stone 
may be due to melting of the ice. One of the 
glaciers of which the rate was determined was the 
Fedohenko Glacier, the most remarkable of all. 
It flows from south to north, at right angles to 


the general trend of most of the main valleys. Its 
length is about seventy-four kilometres and 
Finsterwalder thinks that it is probably the 
longest glaoier on the earth outside the polar 
regions, 

A geologist can do nothing where the rocks are 
covered with snow, and accordingly Dr. Noth 
devoted his attention chiefly to the north and 
east of the region. With the help of the observa¬ 
tions of his colleagues he has produced a geological 
map of the whole area, but he is fully aware that 
such a map can be no more than an imperfect 
sketch. It will, however, be useful both to the 
reader and to any subsequent worker in the 
region. 

By far the greater part of the north-western 
Pamir consists of Palaeozoic and older rocks, with 
large intrusive masses. Lower Carboniferous beds 
have been definitely recognised, Middle Devonian 
and Permian beds with less certainty. The folding 
of these rooks was completed in the Permian 
period and the mass was raised above the sea. 
The Mesozoic era was a quiet time during which 
a surface of low relief was produced by erosion, 
the hills which rose above the general level being 
worn down, while in depressions below that level 
Mesozoic sediments were locally deposited. The 
Transalai range, on the northern border of these 
ancient rocks, is geologically distinct. Its northern 
slope consists of Cretaceous and Tortiary beds 
which have been strongly folded by a northward 
movement of the Pamir mass. This folding was 
completed in Miocene times and since then there 
has been no great change of form in any part of 
the region ; but the valleys upon the western 
border have been deepened by ice and river 
erosion, while in the dry interior the rock-waste 
produced by weathering remains. Two glacial 
periods can be recognised, during the first of 
which the glaciated area was considerably more 
extensive than during the second. 

Dr. Reinig, the zoologist of the German party, 
began to collect in the Fergana basin, before the 
expedition had reached its chief objective. He 
left the main party near Lake Karakul and 
travelled through the south part of the Pamir as 
far as Langar, near the border of Afghanistan. 
Accordingly, he deals with a much wider area 
than his colleagues. In the circumstanoes it was 
impossible to preserve or transport soft-bodied 
animals. Therefore he collected chiefly inseots, 
paying speoial attention to bees and Tenebrionidw, 
which, on aooount of their variability, might be 
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expected to yield the most valuable results. He 
gives a useful general aooount of the orography, 
climatology and vegetation of the whole region ; 
but perhaps his most interesting chapter is that 
upon the origin of the Pamir fauna. Owing to its 
cold and dry climate the fauna of the High Pamir 
is much poorer, both in species and in individuals, 
than that of the milder and moister western 
valleys ; but there are differences which cannot 
be due entirely to climate. During the first glacial 
period much of the Pamir was covered by ice, and 
animal life must have been greatly reduced. Most 
of the present fauna has entered the area since 
the ice retreated, and Dr. Reinig shows that there 
has been immigration both from the west and from 
the east. Another chapter, of special interest to 
zoologists, deals with variation in the Hymenoptera 
and Tenebrionidafi. 

The whole work is beautifully produced and the 
volumes are very convenient to handle and read. 
The paper is thick and strong but very light, and 
the print is clear. The numerous photographic 
views and panoramas are well reproduced and the 
maps and sections leave nothing further to be 
desired. Besides the general topographic map on 
the scale of 1 : 200,000 and the geological map 
upon the same scale, there is another with the 
contours in blue and the trigonometrical nets in 
red, and a transparent sheet showing the photo- 
grammotrie lines. There are also special maps of 
the greater glaciers on a larger scale, sections of 
two of them showing the rate of movement, and 
a sheet of geological sections. Philip Lake. 


The Play of Thought in Progress 

Adventures of Idem. r By Prof. Alfred North White- 
head. Pp. xii +392. (Cambridge; At the 
University Press, 1933.) 12 s. Qd. net. 

HIS is a book so rich in thought and covering 
so many fields of human experience that it 
is quite impossible to summarise or render an 
adequate account of it within the limits of a 
review. It is emphatically a book to be bought, 
read, re-read, and pondered. Not everyone will 
agree with the author's viewB, which are the 
expression of a highly individual philosophy, a 
particular attitude towards the problems of 
existence, but no one can read the book without 
receiving help and stimulus from the wisdom 
that permeates it and flashes into brilliance in 
many pregnant phrases. 


The book is complementary to “Science and 
the Modern World” and “Process and Reality”, 
but is complete in itself, and can be read without 
previous acquaintance with Whitehead's philo¬ 
sophy. There are four sections. The first deals 
with the influence exerted by Platonic, Roman, 
and Christian ideas upon the development of 
Western civilisation. 

In a few vivid chapters, Whitehead traces the 
growth of the humanitarian ideas which originated 
first as the intuitions of genius, and slowly made 
their way in the world, as the world ripened to 
receive them. Thus “at the close of the Dark 
Ages Europe started upon its second effort after 
civilization with three main advantages: its 
Christian ethics : its instinct for legal organization 
transcending local boundaries, derived from the 
Church and the reminiscence of the Empire : and 
thirdly its wider inheritance of antecedent thought, 
gradually disclosing itself as Hebrew, Greek, and 
Roman literatures. The total effect was the in¬ 
creased sense of the dignity of man, as man. 
There has been a growth, slow and wavering, of 
respect for the preciousness of human life. This 
is tlie humanitarian spirit, gradually emerging in 
the slow sunrise of a thousand years” (p. 105). 
This is what Whitehead means by the adventure 
of ideas in the history of the human race—their 
influence in promoting “the slow drift of mankind 
towards civilization”. 

There is, too, in all great thought an element of 
adventurousness—fresh ideas represent something 
novel, untested, unsafe : they are a leap in the dark. 
It is of the essence of life itself that it is a striving 
after expansion and novelty. It is “an offensive, 
directed against the repetitious mechanism of the 
Universe. . . . Life can only be understood as 
an aim at that perfection which the conditions of 
its environment allow. But the aim is always 
beyond the attained fact” (p. 102). 

A civilisation which has become static, which 
rests oontent with accepted ideas and customs, 
which puts safety first and refuses the adventure 
of ideas, is a civilisation about to decay. It can 
be rescued and transformed only by the influence 
of fresh ideas, new ends to pursue. “The founda¬ 
tion of all understanding of sociological theory— 
that is to say, of all understanding of human life 
—is that no static maintenance of perfection is 
possible. This axiom is rooted in the nature of 
things. Advance or Deoadenoe ore the only 
choices offered to mankind. The pure conservative 
is fighting against the essence of the Universe’’ 
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(p. 353). Our present civilisation has reaohed a 
period of stagnation and is doomed to slow decline 
unless some fresh and revivifying creative ideal 
emerges. Let us hope, with Whitehead, that “our 
present epoch is to be viewed as a period of 
change to ft new direction of civilization’'. 

In the second section of the book, Whitehead 
deals in similar fashion with the influence of 
scientific ideas upon European culture. Here 
again we meet with a rich tangle of thought to 
which a reviewer can do but poor justice. There 
is a valuable discussion of the main doctrines 
concerning the laws of Nature, of which White- 
head distinguishes four—the doctrine of law as 
immanent, the doctrine of law as imposed, the 
doctrine of law as mere description, and the more 
modern doctrine of law r as conventional interpre¬ 
tation. The influence of these varied conceptions 
of natural law upon scientific cosmologies is traced 
out historically. 

Linked with this general discussion is a brilliant 
treatment of the interplay of ‘‘specillation" and 
‘‘scholarship”—another facet of the adventure of 
ideas. Their contrast is exemplified by the Greeks 
of the classic period and the later Alexandrians. 

4 The note of Hellenism is delight, speculation, 
discoursive literature: the note of Hollonistic 
Alexandria is concentration, thoroughness, investi¬ 
gation of the special types of order appertaining 
to special topics”. Both are necessary for the 
advance of knowledge and understanding, but 
their proper balance is rarely achieved. 

Nowadays, according to Whitehead, the balance 
has tipped too far in the direction of “scholarship”. 
“Modem scholarship and modern science repro¬ 
duce the same limitations as dominated the bygone 
Hellenistic epoch, and the bygone Scholastic 
epoch. They canalize thought and observation 
within predetermined limits, hased upon inade¬ 
quate metaphysical assumptions dogmatically as¬ 
sumed. The modem assumptions differ from older 
assumptions, not wholly for the better. They 


exclude from rationalistic thought more of the 
final values of existence. The intimate timidity of 
professionalized scholarship circumscribes reason 
by reduoing its topics to triviality, for example to 
bare sensa and to tautologies. It then frees itself 
from criticism by dogmatically handing over the 
remainder of experience to an animal faith or a 
religious mysticism, incapable of rationalization” 
(p, 151). New directions of thought are required, 
and they will come through flashes of intuition, 
commencing as “sheer ventures of rash specula¬ 
tion”, which will be tested, criticised, exemplified, 
extended, by the patient work of scholarship and 
research. 

The third part of the hook is headed “Philo¬ 
sophical” and it contains a condensed account of 
Whitehead's own system of philosophy. It is 
extremely hard reading, and is likely to be ro- 
fractory to any but the professional metaphysician. 
For this reason, no attempt will be made hero to 
expound it. 

The last section deals with truth, beauty, art, 
adventure, peace, as qualities which should 
characterise a civilised society. The last two 
chapters are particularly fine ; in them Whitehead 
frees his thought from its often difficult and 
obscure expression and writes vividly and clearly. 
It is in these chapters that one can best grasp the 
purport of the book, and share the vision of reality 
which our great poet-philosopher offers us. 

I conclude with one further quotation, which 
gives some notion of what Whitehead means by 
“Peaoe”. “The vigour of civilized societies”, he 
writes, “is preserved by the widespread sense that 
high aims are worth while. Vigorous societies 
harbour a certain extravagance of objectives, so 
that men wander beyond the safe provision of 
personal gratification^. All strong interests easily 
become impersonal, the love of a good job well 
done. There is a sense of harmony about such an 
accomplishment, the Peace brought by something 
worth while” (p. 371). E. S. R. 


Short 

Strahlenoptik. Von Dr. M. Herzberger. (Die 
Grundlehren der mathematisohen Wissenschaften 
in Einzeldarstollungen mit besonderer Beriick- 
sichtigung der Anwendungsgebiete, herausge- 
geben von R. Courant, Band 35.) Pp. xiii -h 196. 
(Berlin: Julius Springer, 1931.) 19.40 gold marks. 
This volume, which is not a textbook, embodies 
recent work by the author and other workers, 
carrying this further in an attempt to give a unified 


Reviews 

exposition of erstwhile geometrical optics, not by 
the usual devious routes but rather by consistent 
application of the original method of Hamilton. 
The author goes far towards achieving this, 
although finding himself compelled to resort to 
conventional methods when considering the limit¬ 
ation of rays. The Subject, still in essence geo¬ 
metrical optics, gains considerably in perspicuity 
by reason of the inherent advantages of the 
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method and the conciseness of Herzberger’s I 
treatment. The author’s additions to the ter¬ 
minology are not such obvious gains. I 

As befits one of a well-known series of mathe- I 
matical monographs, the treatment most appro- | 
priate to the subject has been employed. This 1 
assumes substantial acquaintance with the pro¬ 
perties of matrices and the vector method, such as 
rather to limit the appeal of the work among 
average students. 

The book, consisting of eight parts, may be 
considered in two divisions. In Parts 1-4, after 
a brief general consideration of systems in aniso¬ 
tropic media, the basis is laid for the subsequent 
treatment, ray-tracing formulae being given 
incidentally. The chapter on Gaussian optics 
includes consideration of the general case with 
references to Gullstrand. 

* In Parts 5-8, devoted to the theory of aber¬ 
rations, a system of first order aberrations is 
worked out without applications, and generalities 
are given for finite aperture and field. The author 
follows T. Smith closely, the last part being con¬ 
fined entirely to work by this writer. 

Adequate bibliographical reference is for the 
most part given, although one misses mention of 
certain names which suggest themselves in places 
(for example, Rayleigh, Schwarzschild). 

Handhuch der physikalischen und technischen 

* Mechanik. Herausgegeben von Prof. Dr. F. 

Auerbach und Prof. Dr. W. Hort. Band 3 : 
Statilc und Dynamih elastischer K or per nebat 
A nwendungsgebieten } zum Qebrauch fur Ingenieure , 
Physiker und Mathematiker. Pp. ix +468. 32 

gold marks. Band 4, Halfte 1 : Statik und 
Dynamih elastischer Korper nebst Anwendungs - 
gebietenj zum Gebrauch fur Ingenieure , Physiker 
und 'Mathematiker . Lief. 1. Pp. vi + 198. 16 

gold marks. Lief. 2. Pp. xiv + 199-036. 72 

gold marks. Band 4, H&lfte 2 : Technische 
Physik der featen Korper , zum Qebrauch fur 
Ingenieure , Physiker und Mathematiker . Pp. 

xiii-f614. 75 gold marks. (Leipzig: Johann 
Ambrosius Barth, 1927-1931.) 

This monumental handbook in seven volumes 
now nears completion, the only outstanding parts 
to be published being the conclusion of vol. 5 (on 
the mechanics of fluids) and the complete index 
for the whole work. Of the volumes here noticed, 
the first (vol. 3), besides covering familiar ground 
in elasticity, includes an article on earthquakes and 
seismic waves, by Gutenberg. Vol. 4 rangos over 
a wide field of technical elasticity and the pro¬ 
perties of matter, and summarises much work that 
is not otherwise easily accessible in collected form. 
Among the articles may be mentioned several on 
crystal structure (including one on polycrystals 
and their investigation by X-rays), two on the 
growth- and deformation-texture of organic sub¬ 
stances and of metals, and one on workshop testing 
of materials. A regrettable feature of the publication 
is the very high price (particularly in sterling) of 
the last published, vol. 4. 


Methods of Social Study . By Sidney and Beatrice 
Webb. Pp. vii+283. (London, New York and 
Toronto: Longmans, Green and Co., Ltd., 
1932.) 8s. 6d . net. 

This excellent work gives the prolegomena to an 
applied science of society. The authors think that 
sociology has reached the stage occupied by the 
physical sciences a century ago ; and that scientific 
method can bo strictly applied to help the 
theoretical and practical progress 6f sociology. 
Such developments as the adoption of an official 
audit in public administration, the recruitment of 
| civil servants and the organisation of trade unions, 
are not merely the outcome of blind forces hazily 
understood by the trial and error method, but the 
result of hypotheses actually arrived at by social 
workers and philanthropists working along the 
lines of scientific method. The authors of this 
work then discuss questions relating to the mental 
equipment of the social investigator, to the study 
and compiling of social facts and to the use of 
statistics. The groat difference between social and 
physical sciences is given by their object : 
“Treasure your exceptions” should be the motto 
of the first ; “scrap your exceptions” seems to 
be the physicist’s point of view. Hence the social 
problem is not to find out how to get men and 
women to fit into society, but how to make a 
society into which will fit the men and women 
with all their differences and peculiarities of 
character, health and occupation. T. G. 

Zoologie der Madagascar . Par G. Grandidior et G. 
Petit. Pp. 258+48 plates. (Paris: Soci^te 
d’Editions G6ographiqucs, Maritimes et Co- 
loniales, 1932.) 

Tins is the first of a series of useful semi- 
popular volumes dealing with the land of the 
lemurs. It is admirably illustrated and fulfils its 
purpose well. One of the authors clearly has an 
intimate personal knowledge of the mammals, the 
account of which occupies nearly half the work 
and is illustrated by 27 plates. The invertebrates 
are treated very briefly, for os yet they are little 
known. The bibliography is particularly valuable. 
The French know how to write such books ; they 
select the form in which they might lecture, 
bringing in all necessary scientific facts, but no 
others, in an attractive manner. 

Elementary Physics: for Medical , First Year 
University Science Students and General Use in 
Schools . By G. Stead. Fourth edition. Pp. 
xiv +457. (London : J. and A. Churchill, 1933.) 
105. 6d. 

In this, the fourth edition of the book, very few 
changes have been made but some additional 
matter has been introduced, notably in the sec¬ 
tions on X-rays and radioactivity. Both of these, 
although brief, appear to be somewhat too ad¬ 
vanced for so elementary a work. The book 
Bhould be of use to medical students, for whose 
benefit the mathematical work has been reduoed 
to a minimum. 
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Structure of Alloys* 

By Prof. W. L. Bragg, o.b.f,., f.r.s. 


W HEN one metal is alloyed with another, in 
a series of varying relative proportions, 
generally several now alloy structures (phases) | 
appear which are different from each other and i 
from the structures of either pure metal. In the j 
usual type of diagram, the composition of the alloy 
is represented along a horizontal scale starting j 
with the pure metal A on the left side and ending 
with the pure motal B on the right side : tem¬ 
peratures are plotted vertically. In a typical case, 
the addition of small quantities of the metal B to 
the metal A does not alter its characteristic 
structure, the atoms remaining in the same relative 
arrangement. Atoms of B replace a corresponding 
number of atoms of A in an apparently random 
manner, and the only observable change iR a 
uniform contraction or expansion of the A 
lattice. There is thus a more or leR8 extended 
single phase region on the left of the diagram. As 
the proportion of R is increased, a limit is reached 
at which the A structure can no longer absorb B 
atoms in this way, and beyond this point a new 
phase appears. The new phaSe, which is richer in 
the B constituent, has a different atomic arrange¬ 
ment, as has been confirmed by X-ray analysis. 
Throughout a certain range of composition the 
two phases co-exist and each is constant in com¬ 
position, the amount of the first phase decreasing 
and of the second phase increasing in passing 
through the two-phase region from left to right. 
The first phase finally disappears, and a new 
region of single phase is entered, to be succeeded 
by two-phase regions and single phaso regions 
alternately. The last single phase region on the 
right hand side includes as a limiting ease the pure 
metal B. 

Such phase diagrams have been worked out for 
many alloys by metallurgical methods, The 
boundaries between single phase and two-phase 
regions are determined by examining polished and 
etched surfaces under the microscope, and thermal 
and electrical measurements aid in outlining the 
diagram. The single phase regions are bounded 
on each side by lines of which the departure from 
the vertical shows that the extent of the phase is, 
to some extent, dependent upon temperature. The 
liquidus and solidus boundaries above each phase 
region show at what temperatures solidification 
from the melt begins and ends. 

In recent years, X-ray methods have played an 
important part in the construction of phase 
diagrams, the ‘powder method’ being particularly 
suitable for this purpose. Westgren’s name will 
always be associated with this field of inquiry, in 
which he was a pioneer. Several methods differing 
in their experimental detail have been used. In 
one method the alloy in the form of a fine powder 

* FrMny eveolug dlMOuno delivered at On* Royal Institution on 
March 17. 


is placed in a Debye-Koherror camera, and irra¬ 
diated with monochromatic X-rays of suitable 
wave-length. The diffracted beams form a pattern 
of lines upon a strip of photographic film, which is 
in the form of a cylinder with the powder at its 
axis. The pattern is characteristic of the alloy 
structure, and if not too complex, the structure 
can be completely analysed by studying the 
pattern it produces. In a single phase region the 
character of this pattern remains the same through¬ 
out the range of composition, the only change 
being a shift in the positions of the lines due to 
the expansion or contraction of the lattice. When 
| the boundary of the single phase region is passed" 
and the two-phase region is entered, the photo¬ 
graphs show the pattern of both constituent 
phases superimposed. The linos of one become 
fainter, and of the other stronger, as the region is 
traversed. Since in this region each phase is 
constant in composition, the lines, though alter¬ 
ing in intensity, do not shift their positions. If 
the lattice dimensions of a phase as determined 
by the powder photograph are plotted against 
composition, a sloping line is obtained in the single 
phase region and a horizontal line in the two- 
phase region. The composition at which the two 
lines intersect is a highly accurate index of the 
position of the phase boundary. 

X-Ray Technique; 

The wave-length of the radiation used in making 
the photographs must be adapted to the alloy 
which is being examined. It must not be Absorbed 
too heavily by the alloy powder, both because 
the diffracted lines are then weak, and because 
the absorption implies a re-scattering of radia¬ 
tion in all directions with consequent darkening 
of the background. For example, cobalt, iron and 
chromium Xa radiations are excellent for examin¬ 
ing iron alloys, since they are of lower frequency 
than the iron ‘absorption edge* and hence are 
little absorbed. A cobalt radiation gives a large 
absorption of cobalt Xp rays in the specimen 
if these waves have not previously been filtered 
out. Copper radiation is extremely inefficient 
owing to the very large absorption, which produces 
a blackened film on which scarcely any lines are 
discernible. 

It is possible to obtain powder photographs 
which at the same time give the pattern of lines 
throughout the complete circle, and enable the 
lattice dimensions to be worked out with high 
accuracy. The latter are most useful indices in 
elaborating tho phase diagram. A recent design 
of camera by Bradley, combined with an ingenious 
method of evaluating the results, enables spaoings 
to be compared with an accuracy approaching* 

I 1/50,000 when the crystalline material is suitable, 
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while at the same time the camera is of the ordinary 
circular type utilising short exposures and including 
the complete pattern. All ‘precision methods’ of 
measuring spacing depend upon the useful feature 
that rays diffracted backwards through nearly 180° 
enable a very accurate comparison of spacing with 
wave-length to be made. The particular feature 
of the method referred to above is the way in 
which errors due to incorrect placing of the 
specimen, absorption in the specimen, film shrink¬ 
age, and uncertainty as to camera-radius, are 
automatically eliminated. 

Powder cameras must bo calibrated by taking 
in each camera a photograph of a crystal with 
known spacings. Quartz is very suitable for this 
purpose. It is constant in composition, has a 
small temj)erature coefficient, and gives a large 
number of very clear lines. The quartz photograph 
may become as important in X-ray work as the 
comparison iron spectrum in spectroscopy. 

Nature of a ‘Phase’ 

The determination of phase boundaries by 
X-rays is merely the application of a new method 
to a problem already dealt with by well-established 
metallurgical technique. The particular contribu¬ 
tion of X-ray analysis is its determination of the 
atomic arrangement in the alloy. It is found that 
each phase has a characteristic geometrical 
pattern of atomic positions. This is in accord 
with the findings of analysis in other crystalline 
bodies such as inorganic and organic compounds, 
but there is a new feature in alloy structures 
which is peculiar to them. The phase is an abso¬ 
lutely definite arrangement of ‘sites’ for atoms, 
if one may put it in that way, but in many cases 
the way in winch the atoms are distributed amongst 
these sites turns out to be of secondary import¬ 
ance, and may vary widely. Such a feature is 
foreign to the typical inorganic or organic com¬ 
pound, where the atoms of various kinds have 
each their appointed positions. 

An example of this peculiar feature is given 
by the structures of two closely related alloys the 
compositions of which approach the ideal formulae 
Cu^Zn# and Cu a Cd a . These alloys, which appear 
as phases in the copper-zinc and copper-cadmium 
systems, are obviously similar in nature. They 
are hard and brittle with a characteristic fracture 
and sheen. X-ray analysis by Bradley has deter¬ 
mined their complex structure, in which there 
are 52 atoms in the unit cube, the ‘y structure’. 
From the similarity in atomio ratio and the 
correspondence in. chemical properties of zinc and 
cadmium, it would be expected that the arrange¬ 
ment of zinc atoms in one and of cadmium atoms 
in the other would precisely correspond. The 
sites for atoms in the two alloys are indeed almost 
identical, but Bradley has been able to show that 
the distribution of zinc atoms amongst these sites in 
the one alloy is entirely different from the arrange¬ 
ment of cadmium atoms in the other. Clearly 
the peculiar complex y structure is determined by 


something apart from the distribution of the 
atoms ; the latter is a secondary feature influenced 
by the relative sizes of zinc and cadmium atoms. 

We find similar phases, or arrangements of atomic 
sites, in different alloys. For example, the alloys 
of copper, silver, gold with metals of the B sub¬ 
groups such as zinc, cadmium, aluminium, gallium, 
tin form an a face-centred cubic phase like that 
of copper, silver, gold themselves, a body-centred 
P phase, and a complex y phase with 52 atoms 
in the unit cell. All y phases have similar physical 
characteristics such as their extreme hardness. 
Since the geometrical arrangement of atomic sites 
in each phase appears to be quite definite, while 
at the same time independent of the atomic dis¬ 
tribution, by what is it determined ? 

Hume-Rothkry’s Law 

The answer to this question is provided by a 
brilliant hypothesis which we owe to Hume 
Rothory, the truth of which has now been verified 
by a large number of examples. Hume-Rothery*s 
law states that each phase appears when the ratio 
of valency electrons to atoms has a value char¬ 
acteristic of that phase. For example, the p phase, 
which is body-centred cubic, is found when there 
are three valency electrons to every two atoms, 
examples being the alloys CuZn, Cu a Al, CuJSn. 
Assigning one valency electron to copper, two 
valency electrons to zinc, three to aluminium, and 
four to tin, it will be seen that in the first of these 
compounds there are three electrons to two atoms, 
in the second six electrons to four atoms, and in 
the third nine electrons to six atoms. An even 
more striking example is found amongst the y 
structures to which reference has already been 
made. Here the electron-atom ratio is 21 : 13, 
examples being Cu 5 Zn B , Cu*A 1 4 , Cu ai Sn a . A 
hexagonal, close-packed c structure which appears 
in many of the alloy systems has a ratio 7 :4, 
as evidenced by CuZn„ Cu a Sn, AgZn a , Ag»Al a , 
AuCd p , A very large number of alloys obeying 
this law is now known, and it will no doubt be 
added to as other systems are examined. 

There are exceptions to the rule. It must further 
be borne in mind that an alloy phase is not definite 
in composition but extends over a range in the 
phase diagram which may be broad or narrow. 
The composition which gives one of the above 
ideal electron-atom ratios may be towards one 
side of the single phase region, or even just out¬ 
side it. It is justifiable to say, however, that the 
electron-atom ratio is a main factor in determining 
the arrangement of atomio sites in the phase. The 
range of the phase is modified by other factors, 
which make it broad or narrow and displaoe it 
one way or the other, but they are of secondary 
importance. Starting with copper, silver, or gold 
and alloying them with other metalB, we run 
through a similar series of phases. The higher the 
valency of the second metal, the smaller is the 
amount of it which has to be added in order to 
produoe each new phase. Quantitatively this may 
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be expressed by saying that its contribution is to 
be reckoned in terms of added valency electrons, 
according to Hume-Rothery’s law. 

It is an interesting feature that the metals of 
the triads iron, cobalt, nickel; ruthenium, rhodium, 
palladium; osmium, iridium, platinum ; form 
similar phases of the p and y types. In these 
alloys the valency zero must be assigned to the 
transition metals ; for example, 

3 : 2 phase FeAl, CoAl, NiAl 
21 : 13 phase Fe»Zn llf Co 6 Zn ai , Ni 6 Zn 2 i, 
Rh*Zn ai , Pt B Zn 2 ,. 

To sum up, the arrangement of atomic sites in 
an alloy phase appears to be due not to tho inter¬ 
action between the metals of one kind and those 
of another kind, but to the interaction between 
all the metal atoms on one hand, and the common 
electronic structure, to which they join in contri¬ 
buting their valency electrons, on the other hand. 
The metal atoms can be shuffled about between 
the phase-sites without a profound alteration of the 
nature of tho phase, as if the structure were almost 
indifferent to the nature of the atoms in the various 
sites so long as they provided the quota of valency 
electrons. It has been shown by Bradley, for 
example, that ternary alloys and presumably alloys 
of any complexity assume the y phase if the total 
electron-atom ratio is 21 : 13. 

Segbkgation of Atoms into Phase-Sites 

Two aspects of the problem of alloy structure 
may thus be distinguished. The first concerns the 
geometrical arrangement of the sites for atoms, 
characteristic of each type of phase. Its elucida¬ 
tion must be sought for in the electron-atom 
interaction as part of the problem of metallic 
structure in general. The second concerns the way 
in which the atoms distribute themselves amongst 
these sites. It has been known for some time that 
this distribution may vary in a given phase. On 
one hand, atoms of each kind may segregate into 
certain positions in a symmetrical way, so as to 
build a crystal structure of definite pattern like 
those found in inorganic and organic compounds. 
In some of the y alloys, for example, similar atoms 
occupy certain sets of the sites which are related 
by the crystal symmetry, and the other atoms 
oooupy the remainder. 

Alternatively, we may find the formation of a 
super-lattice. In a simple p structure of the body- 
centred cubic type, for example, there are two 
atomic positions in each unit cubio cell, at comers 
and centres, which are crystallographically iden¬ 
tical. In such structures as CuZn, or FeAl, one 
atom occupies the comers and the other the 
centres. In p alloys of more oomplex composition, 
however, the unit of pattern repeats in a larger 
distance, so that it is neoessary to stack several 
cubes together and select symmetrically certain 
positions from the large unit for one of the atoms, 
m coder to represent the unit of pattern. An 
X-ray photograph of such an alloy shows as a 
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primary feature the lines due to the body-centred 
cubio arrangement characteristic of all p phases. 
In addition, subsidiary lines due to the super¬ 
lattice appear, which indicate that the unit of 
pattern is upon a largor scale. The segregation 
of the atoms into preferred positions may be 
followed by studying these lines. 

As opposed to the formation of a super-lattice 
or of a regular crystalline segregation, we find in 
other cases that the X-ray diagram indicates 
merely the arrangement of tho atomic sites, as 
if the atoms were arranged in an absolutely 
random manner amongst these sites. Such a 
random arrangement would affect the X-ray 
diffraction pattern as if each site were occupied 
by an identical unit of mean composition. Many 
examples might be quoted, a very striking one 
being given by Westgren. The alloy Cu B Si has a 
complex structure in winch there are twenty 
atoms in tho unit cube. This p' structure is 
assumed instead of the simple p structure by 
certain alloys with a 3 : 2 electron ratio, and is 
similar to one form of the element manganese, the 
p-manganeso structure. An X-ray photograph of 
Ou»Si gives lines identical in arrangement and 
relation in intensity with those of p-mariganese, 
in which, of course, all atoms have the same 
scattering power, so that the scattering by each 
atomic site must be that of a mean effective atom. 
Further, it may be noted that the six atoms of 
Cu»Si cannot be distributed in any regular way 
between twenty atomic positions, since 6 is not 
a factor of 20. Structures which give such an 
effect arc said to be structures of random replace¬ 
ment. 

The transition between the two extremes of 
regular and random replacement may be observed 
in one and the same alloy. Alloys at high tempera¬ 
tures or which have been rapidly quenched from 
high temperatures show random arrangement, 
whereas alloys subjected to prolonged annealing 
have a regular or super-lattice structure. The 
potential energy of the symmetrical structure must 
be less than that of the disordered structure, and 
hence it is tho stable structure at low temperatures. 
At high temperatures, however, the thermal 
movements are causing the atoms constantly to 
change places, a disordered arrangement having 
a higher entropy than an ordered arrangement. 

The study of these changes in arrangement is 
of great interest and importance, because they 
affect the physical properties of the alloy. It is to 
be emphasised that we are not coneemed here with 
a phase change, since the phase remains tho same 
throughout. We are dealing with continuous 
changes from order to disorder within the same 
phase structure. 

The segregation of atoms into regular positions 
was surmised by Tammann in 1919 as an explana¬ 
tion of the changes in resistance of annealed alloys. 
One of tho most fully examined cases is that of 
the gold copper alloy AuCu studied by Johannson 
and Linde. In this case we are dealing not only 
with regular and irregular distribution of atoms, 
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but also with an alteration of crystalline form. The 
alloy of perfect arrangement is tetragonal in 
symmetry, and the symmetry passes by change 
of axial ratio into the cubic type as the tempera¬ 
ture is raised. A similar but simpler case will be 
discussed here, where the arrangement of the 
atomic sites remains the same throughout. This 
is the case in the iron aluminium alloys examined 
in detail by Bradley. 

The alloy of composition FeAl is a structure of 
the p type, with iron atoms and aluminium atoms 
at comers and centres of the unit cube. Iron has 
itself a body-centred cubic structure, and it is 
found that, when aluminium is dissolved in iron, 
there is a very wide continuous range of this body 
centred cubic phase extending from pure iron to 
FeAl. The added aluminium atoms simply replace 
iron atoms. Two types of super-lattice are built 
up. When the composition is FeAl, iron atoms at 
the ccfitres of the cubes are entirely replaced by 
aluminium atoms, so that the structure is of the 
type known as a ‘CsCl’ structure. It may be 
noted that there is no crystallographic distinction 
between corners and centres, so that we might 
equally well describe the arrangement as one of 
aluminium atoms at corners and iron atoms at 
centres. When the composition is Fe a Al, and the 
alloy is carefully annealed, one half of the cube 
centres chosen in a symmetrical way are occupied 
by aluminium and the other half remain iron 
atoms. 

By observing the super-lattice lines in the 
photographs, Bradley has been able to follow out 
the process of replacement at all compositions 
between pure iron and FeAl. Taking first annealed 
alloys, the first aluminium atoms to enter the 
structure replace iron atoms at random. At a 
certain concentration, the aluminium atoms desert 
cube corners and one sot of cube centres, and tend 
to concentrate in the remaining set of cube centres, 
finally at Fe a Al occupying it entirely. Past this 
point, since one set of cube centres is now full, the 
further aluminium atoms start filling up the remain¬ 
ing set of cube centres. At a certain point, in order 
to equalise the distribution between the two sets 
of centres, these two share the available aluminium 
until finally at FeAl they are completely filled. 
The quenched alloys show a curious phenomenon. 
Up to 25 per cent atomic aluminium they have 
apparently random replacement. Past that point, 
within less than 1 per cent change in composition, 
they change over into a distribution in which all 
comers are occupied by iron, and centres by a 
random replacement of iron by aluminium. 

Random Replacement 

When an X-ray photograph shows an apparently 
random replacement, are we to interpret this as 
meaning that the atomic sites are occupied by 
iron and aluminium as if they were the ‘black 
and white balls* of a problem in probabilities ? On 
physical grounds this is not to be expected. The 
Fe*Al and FeAl structures show us that aluminium 
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atoms under conditions of ideal equilibrium tend 
in the first plaoe to avoid being nearest neighbours 
by segregating in to cube eontres, leaving the 
comers for iron, and further to avoid being in 
cubes which arc side by side (Fe»Al structure). We 
must postulate a slight increase in potential energy 
when aluminium atoms are at centres of contiguous 
cubes, and ft larger increase when two find them¬ 
selves at a comer and centre of the same cube. 
I am indebted to Dr. Williams for calculations 
concerned with this effect. If we suppoBo a small 
increase V of potential energy to be produced by 
one of these undesirable contacts, it is then 
possible to calculate the proportion of atoms in 
‘disorder’ as opposed to ‘order at a series of 
temperatures. 

The calculation shows that it is impossible to 
account for the whole range between complete 
order (which we know to exist by the evidence 
of super-lattice lines) and complete disorder, in 
any range of temperature experimentally avail¬ 
able. The difference between annealing and 
quenching could at the most produce a slight 
disorder. The conditions we have set are, however, 
not true to actualities. As the structure becomes 
more disordered, the contrast between the ordered 
position and disordered position for a given atom 
becomes less, and so V must be supposed to 
diminish, until finally one can picture a state where 
no criterion is possible—the atom is completely 
demoralised by the corrupt state of society in 
which it finds itself. 

It is possible, however, that what appears 
to bo random replacement is not really a purely 
fortuitous distribution. We may suppose that 
within each small crystallite of the metal there 
is for the most part an ordered distribution, but 
that this ordered distribution is frequently getting 
out of step*. To take a simple case of a linear 
row, we may suppose an alternation Al-Fe-Al-Fe 
to take plaoe for a part of the row, and that then 
owing to an excess of iron, two iron atoms follow, 
so that when the alternation recommences, 
aluminium and iron atoms have changed places. 
This process may be frequently repeated. Since 
the effects of all atoms in crystal planes are 
summed when the X-rays are diffracted by the 
crystallite as a whole, the result as regards diffrac¬ 
tion would be an apparently random replacement 
of iron by aluminium. A kind of structural 
twinning within the crystal, which does not alter 
the orientation of its axes but only the succession 
of its atomic planes, is possible. 

The behaviour of the quenched iron aluminium 
alloys suggests some such explanation. So long 
as aluminium is present in quantities less than 
25 per cent in atomic proportions, there is apparent 
random replacement. Beyond this point the segre¬ 
gation suddenly appears by which aluminium 
goes into cube centres alone. May not this be 
because below 25 per oent the excess of iron 
causes the structure to get ‘out of step*, two 
successive layers of iron atoms causing a part of 
the crystallite with aluminium at oentres of cubes 
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to continue as a pattern in which the same atoms 
go to comers ? Beyond 25 per cent aluminium, 
eaoh cube must have contiguous cubes containing 
aluminium at centres, so that there is no question 
as to what is a centre and what is a corner. The 
plan of iron at comers and aluminium at centres j 
is therefore carried out throughout the crystallite. ; 

Though so many problems of alloy constitution 


are still to be solved, an important step forward 
has been made by the recognition that the arrange¬ 
ment of atomic sites and the segregation of atoms 
into these sites are separate problems, and by the 
discovery of similar phaso-struotures in alloy 
series of different metals. There is promise of 
reducing to order the vast array of hitherto 
uncorrelated data. 


Medical Research in Great Britain 


T HE annual report of the Medical Research 
Council'*' again indicates the great variety of 
the scientific investigations carried out under its 
auspices with the ultimate aim of improving the 
health and well-being of the community. The 
scope of the research work initiated and aided by 
the Council has, as in previous years, been widened 
by grants from a number of public bodies interested 
in research work within the medical field, by the 
availability of university laboratories for use by 
investigators receiving grants from the Council, 
and by co-operation with Government depart¬ 
ments and tho committees of Privy Council for 
Industrial and Agricultural Research. The Council 
has exercised the strictest economy in the use 
of its available funds : the salaries of all its 
officers, and of all members of the scientific staff 
and whole-time grant holders have been ‘cut’ on 
the Civil Service scale. The reduction of various 
subsidies reoeived from other public bodies im¬ 
perilled the progress of different schemes of 
research, the abandonment of which, at the stage 
reached, would have been a very wasteful pro¬ 
cedure. Fortunately, voluntary benefactions from 
private souroes and notably those received from 
the Rockefeller Foundation and tho Leverhulme 
Trustees prevented the setback in the work of the 
Council from being, it is hoped, more than tem¬ 
porary, 

Three changes occurred in the composition of 
the Council during the year, Mr. W. S. MorriBon, 
Prof. E. D. Adrian and Prof. A. E. Boycott taking 
the places of Major A. G. Church, Prof. li. Muir 
and Sir J. Herbert Parsons respectively. 

The Council points out that tho promotion of 
olinical research has always been given a primary 
place in its policy from the beginning of its work. 
The problem has been to find means of promoting 
tho conditions in which clinical research work can 
be brought to its fullest development. With the 
co-operation of University College Hospital, 
London, the Council has maintained a Clinical 
Research Department there, with Sir Thomas 
Lewis as director, with charge of beds and free 
from all preoccupations except those of gaining 
new knowledge by clinical research. During the 
past year, the Rockefeller Foundation has generously 
provided a sum of money to endow in perpetuity 
the directorship of this Research Department, 

* Report of the Medio&l Research Council for the year 1931-1082. 
Committee of the Privy Council for Medical Research. (London; 
H.M. Stationery Office, 1983.) U. net. 


thereby releasing funds which the Council will 
apply to further clinical research elsewhere. The 
University of Aberdeen and tho National Hospital 
for Nervous Diseases, Queen Square, London, have 
also shown their sympathy with clinical r^earch : 
at the latter, a Research Department is in course of 
formation and Dr. E. A. Carmichael has been 
appointed by the Council as whole-time director. 

The scope of the clinical work at University 
College has been widened. In earlier years the 
Department of Clinical Research dealt chiefly 
with cardiac problems and especially those of 
cardiac mechanism ; more recently it has taken 
up problems of the peripheral blood circulation. 
At present, studies of hypertension and cardiac 
asthma are bringing problems of kidney function 
into view, and special attention is being paid to 
the symptom, pain. Interesting correlations 
between anginal pain and that derived from 
muscular ischaemia have been found. 

The National Institute for Medical Research has 
continued the regular distribution of the standards 
hold under the Therapeutic Substances Act, and 
of those held on behalf of the Health Organisation 
of the League of Nations. The international 
standards for vitamin A (carotene) and vitamin 
D (a solution of irradiated ergostorol in olive oil) 
were prepared in the Institute and together with 
the standard for vitamin B, (a dry adsorption 
product from an extract of rice bran prepared in 
Java) have now been issued for general use. 
Work has also been carried out on serum standards 
and a standard for Type 1 antipneumococcus 
serum has been prepared and issued. A review is 
at present in progress of different preparations 
coming under the general title of “Tubercle 
Vaccine’\ to ascertain tho practical interpretation 
given by manufacturers to the regulations made 
under the Therapeutic Substanoes Act. The 
Institute also has obligations with regard to 
standards required by the new “British Pharma¬ 
copoeia”, other than those already held under the 
Therapeutic Substances Act, namely, those for 
digitalis, strophanthin and strophanthus tincture : 
the latter two were prepared during the year. A 
conference was held in London in July under the 
auspices of the Health Organisation of the League 
of Nations to discuss the possibility of establishing 
a uniform notation in units for the oestrus-pro¬ 
ducing hormone and eventually for other hormones 
for the reproductive functions. The conference 
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recommended the adoption of a sample of the 
ketohydroxy form of the crystalline hormone as the 
international standard and entrusted the Institute 
with its preparation and distribution. 

The work on canine distemper by Dr. Laidlaw 
and Mr. Dunk in, which was aided by the Field 
fund, has now been brought to a successful con¬ 
clusion. Its progress has been described in previous 
reports. The whole cost of the work, spread over 
ten years, has been about £55,000. This has been 
supplied by the Field Fund, of which about 
£22,000 was contributed from British sources and 
£15,000 from the United States, while the rest, 
in services of staff, and in accommodation and 
other facilities, has been provided by the 
Council from its Parliamentary grant-in-aid. A 
review has been made of the results of simul¬ 
taneous side-to-side inoculation with anti-serum 
and virus. This method appears to be rather 
less efficient in producing a solid and durable 
immunity than the original vaccine and virus 
method. 

The usefulness of this work is not limited to the 
prevention and cure of canine distemper. The 
method of using vaccine and virus has been 
employed for the immunisation of man against 
yellow fever in West Africa and is also being used 
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for the prevention of rinderpest among oattle in 
East Africa. At least one type of epidemic disease 
in silver fox farms appears to be due to the virus 
of canine distemper, and should therefore be pre¬ 
ventable by similar means. 

Work has also been continued oil other virus 
diseases of both man and animals. In addition, 
a series of different bacteriophages has been 
subjected to critical filtration through Elford’s 
filters. The diameter of the smallest is identical 
with that found for the virus of foot-and-mouth 
disease. The largest is stopped by a filter of such 
coarseness as to indicate that its particles are 
almost within the range of microscopical detection. 
The size of any one bacteriophage has been found 
constant and uniform independently of the nature 
of the bacterial organism which it attacks, and it 
is unchanged by purification. It appears that the 
bacteriophages are distinct infective agents of the 
nature of viruses. Confirmation is found in the 
fact that specific immune sera can be produoed to 
different bacteriophages by injecting them into 
animals. 

In concluding this brief review, it may be 
mentioned that the report describes, amongst 
numerous other investigations, work on malignant 
disease and nutritional problems. 


News and Views 


National Academy of Sciences Medal Awards 

It is announced by Science Service, Washington, 
D.C., that at tho closing session of the meeting of 
the National Academy of Scioncos hold in Washington 
on April 24-26, the following modal awards were 
made : Alexander Agassiz medal for oceanography 
to Dr. Albert Defant, of tho Institute for Oceano¬ 
graphy, Berlin, for his studies on atmospheric and 
oceanic circulation and his notable contributions to 
theoretical oceanography ; Public Welfare medal to 
Dr. William H. Park, of New York, for his work as 
head of the research laboratories of the New York 
City Department of Health as a pioneer and leader 
both in research and in the application of scientific 
discovery to the prevention of disease ; J ohn J. Carty 
medal and award for the advancement of science, a 
newly-established honour of the Academy, post¬ 
humously to the xAan in whose honour it was named, 
the late Dr. John Joseph Carty, who was noted for 
his accomplishments in the field of electrical engineer¬ 
ing, particularly as they influenced the development 
of electrical communication ; Henry Draper medal 
to Dr. V. M. Slipher, of the Lowell Observatory, 
Flagstaff, in recognition of his spectroscopic 
researches, which have opened up several important 
fields in astronomic research ; Mary Clark Thompson 
medal to Dr. Francis Arthur Bather, formerly keeper 
of the Department of Geology, British Museum 
(Natural History), for his services in the fields of 
palaeontology and geology. 

At the same meeting of the National Academy 
of Sciences, the following men ofscienoe were elected 


to membership of the Academy: Dr. Oswald 
Theodore Avery, Rockefeller Institute for Medical 
Research, known for his work in bacteriology ; 
Harold Delos Babcock, physicist at tho Mount Wilson 
Observatory, Pasadena; Dr. Thomas Barbour, 
curator of reptiles and amphibians at the Museum 
of Comparative Zoology, Harvard University ; Dr. 
Alphonse Raymond Dochoz, professor of medicine in 
Columbia University ; Dr. Bernard Ogilvio Dodge, 
plant pathologist in the New York Botanical Garden ; 
Dr. Eugene Floyd DuBois, professor of medicine in 
Cornell University Medical College; Prof. Griffith 
Conrad Evans, professor of pure mathematics in the 
Rice Institute, Houston, Texas ; Bancroft Gherardi, 
vice-president of the American Telephone and Tele¬ 
graph Company, New York City; Dr. Herbert 
Eugene Ives, physicist at the Bell Telephone Labora¬ 
tories, New York City ; Prof. Walter Richard Miles, 
professor of psychology in Yale University ; Prof. 
Samuel Alfred Mitchell, professor of astronomy in 
the University of Virginia and director of the Leander 
McCormick Observatory of the University ; Prof. 
Linus Pauling, professor of chemistry in the California 
Institute of Technology, Pasadena; Prof. Joseph 
Fels Ritt, professor of mathematics in Columbia 
University ; Prof. Henry Clapp Sherman, Mitchill 
professor of chemistry in Columbia University. 

Technical Training of the Police 
Lord Trekqhabd*s recently issued annual report as 
Commissioner of Police of the Metropolis (Omd. 4294. 
London : H.M. Stationery Office) has been received 
with mixed feelings. In all essentials, however, 
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the case which has been made out for reorganisa¬ 
tion is unassailable. The suggested formation of a 
police college is one of the recommendations to which 
exception has been taken, tho grounds of objection 
being apparently that experience is the only training 
of use to the police officer. It is interesting to compare 
this point of view with that on the Continent. In 
Belgium, France and Germany, schools for the 
technical training of the police have been in existence 
for many years. In Belgium, for example, all police¬ 
men are required to take a short course at the school 
of scientific police. The course is designed to give the 
candidate an elementary grounding in the application 
of scientific methods to the detection of crime. More 
advanced courses up to the standard of a univorsity 
degree are available for the higher ranks. In this 
respect tho reorganisation advocated by Lord 
Tronchard will bring tho system of police training 
closer to the Continental model. Having regard to 
the great advances which have been made in the 
application of scientific methods to the detection of 
crime in recent years, this is all to the good. It has 
been proved beyond doubt that the laboratories of 
the technical police can and do greatly assist tho 
progress of criminal investigation. Apart from the 
pr&otioal work itself, a great deal of research work is 
done in these laboratories, which are specially 
equipped for tho purpose. Absence of facilities has 
made this impossible in England, where very little 
Investigation of this kind has been done. Wo may 
oertainly hope that the implications of Lord 
Trenohard’s report will become explicit in this 
direction and that we shall have a department for 
the scientific detection of crime, 

Musk-Rats at the London Zoo 
Thu Zoological Society is indeed rendering a 
valuable service by putting specimens of the musk¬ 
rat on exhibition. By this means it is hopod to 
spread information of the grave menace which 
threatens large areas of Great Britain from the hosts 
of musk-rats which have insidiously appeared among 
us. It will be remembered that an article by Prof. 
J. Ritchie on this subject appeared in Nature of 
March 18, p. 386. As was pointed out there, the 
musk-rat was originally introduced into Great 
Britain a few years ago to encourage ‘fur-farming*; 
but the enthusiasts who entered into this scheme 
had no knowledge of the habits of the animals or of 
their amazing fecundity. As a consequence of bad- 
housing, many made their escape to the nearest 
rivers, or sheets of open water, where they remained 
unmolested amid ideal conditions for a considerable 
time, because their presence was unsuspected. It 
was not until railway embankments, dams, water¬ 
mills and the foundations of bridges were found to 
have been seriously damaged over large areas of the 
country, that the peril in our midst was realised. It 
has now been made illegal to import or keep musk¬ 
rats in Great Britain. The ill-advised introduction 
of the grey-squirrel has given abundant cause for 
repentance; but the mischief done by this pest is as 
nothing compared with the potential mischief which 
threatens from the musk-rat. 


Another rodent of no little interest just added to 
the collection at the Gardens of the Zoological 
Society is the rook-oavy, or moco-oavy, of Brazil, a 
near relation of the guinea-pig. It is a cave-dweller, 
but boulder-strewn areas Herve it quite as well, 
though even in these fastnesses it is eagerly pursued 
by the natives, who find its flesh delectable. In 
appearanco it is more slender than tho guinea-pig, 
with a long snout, and soft grey fur. A collection of 
humming-birds from tropical Amorica, two of those 
remarkable reptiles, the egg-eating snakes, giant 
land-crabs from Gambia, and migratory locusts in 
tho wingless, hopper-stage, are other additions adding 
still further to tho attraction of the Gardens just now. 

Zoological Society of London 

The report of tho Zoological Society for 1932 
impresses with tho magnitude of the undertaking : 
a membership of 8,307, a visitors’ list of more than 
a million and a half, an annual income of £130,403 
and expenditure of £128,803, and a surplus of assets 
over liabilities amounting to £143,413. In spite of 
their magnitude tho figuros, compared with those of 
the past four years, show some effect of tho present 
financial stress, but this has scarcely affected the 
steady progress made in tho Gardens in London and 
at Whipsnode. Tho health of the animals has 
improved, a noteworthy record being the absence 
of any death from tuberculosis amongst the primates, 
whereas in 1920, 43 died from this disease alone. 
The architectural experiment of a new gorilla house 
of unique construction (see N attire of May 6, p. 640) 
should contribute further to the health of animals 
admittedly difficult to keep in captivity. Tho position 
of the “Zoological Record” Fund has improved, but 
tho loss on each volume is still much greater than the 
£600 per annum contributed by the Society, and 
societies, institutions and individuals who wish the 
“Record” to be maintained are requested to support 
tho “Record Fund” by annual donations. Appeal 
is also mad© for contributions towards tho mainten¬ 
ance of the famous herd of Chillingham Park white 
cattle, since a sum of £600 per annum is required to 
moot the rental of the Park at Chillingham Castle 
in Northumberland, which has been loosed for seven 
years with the object of preserving the herd. 

University of London and the British Museum 

In a correspondence between the Trustees of the 
British Museum and the Court of the University of 
London, published in the Times of May 18, the 
former body extends a cordial welcome and warm 
congratulations to the Univorsity on the acquisition 
of a home which will express its functions as a centre 
of humanistic and scientific research for Great 
Britain and the Empire. The Trustees touch on what 
everyone will recognise as an all-important element 
in the future development of teaching and research 
in the University, when thoy point to the oppor¬ 
tunities for co-operation between the Museum and 
the University which will arise. In this connexion 
they refer more particularly to relations with the 
Institute of Archeology, for which a scheme is under 
the consideration of the University authorities. This 
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will bo a groat step forward in the study of archaeology 
in London. On one hand, the increased activity in 
archaeological research of recent years and the need 
of trained men to take full advantage of the oppor¬ 
tunities for arohaBological investigation which are now 
open in many directions, liavo for some time past 
made the need for nn archaeological institute, such as 
is contemplated, a matter of urgency. On the other 
hand, the efforts of the Museum to meet the varied 
requirements of the general public, the advanced 
research worker and the student in archeology, 
appreciated as they have been, have made an undue 
and unjustifiable demand on the energy and time of 
the staff. An earnest of future benefit to the Uni¬ 
versity is already offered in the intimation that that 
very necessary adjunct of a practical training, a 
supply of cultural material, will be available for the 
Institute from the superabundance of the Museum. 

Lower Thames Valley Deposits 

A temporary exhibition is now on view in the 
prehistoric section of the British Museum, which 
includes a sequence of stone implements and flakes 
found by Mr. J. P. T. Burchell in the area between 
Swan scorn be and Northfloot in North Kent. The 
exhibit illustrates Mr. Burohelfs correlation of the 
industries with the glaciations of the Thames area, 
this involving a fresh interpretation of the events 
following the Boyn Hill Terrace deposits. Briefly, 
his contention is that following on the Boyn Hill 
or ‘100 ft.’ terrace, with Clactonian I (abraded and 
striated), Clactonian II, Acheulean and early Mous- 
terian, comes a period of elevation with pauses, 
causing terraces at progressively lower levels, in 
which are early Mousterian abradod implements, 
until Sunk Channel No. I was cut. These deposits 
were then sealed by glaciation and the deposit of 
Combe rook. Melt-water gravels then formed in the 
valleys and on the plateaux, which contain abraded 
implements of the above cultures. A period of olova- 
tion and aggradation and submergences followed, in 
which a thick layer of brick-earth with middle 
Mousterian implements was laid down over a wide 
area. There was then an elevation and an accumula¬ 
tion of sub-aerial doposits containing upper Mous- 
torian and Aurignaoian implements with coarse 
pottery. This was followed by a glaciation and the 
deposition of Trail and/or strong loam with ‘rafts’ 
of Combo rock, the equivalent of the Upper Hessle 
boulder clay of Yorks and East Anglia. 

It will bo seen that Mr. Burohell’s interpretation 
differs from that of the geologists, who have hitherto 
regarded the Taplow or ‘50 ft.* terrace as oarlier 
than the Combe glaciation. Archroologists and 
geologists alike havo recognised the division of tho 
Taplow or *50 ft.’ terrace into a lower gravel with 
heavily rolled Acheulean and early Mousterian 
artefacts, as at Ealing and Hanwell, and an upper 
brick-earth, sealing floors containing unrolled middle 
Mousterian implements, as at Acton, Crayford, and 
Northfleet. Mr. Burcholl finds that this sequence 
constitutes two dietinot terraces separated by the 
glaciation responsible for the Combe rock. Capping 
the brick-earth is the glacial deposit known as the 


Trail. Among the exhibits are photographs of 
critical sections, as well as implements, in support of 
Mr. Burohell’s view, os against that current in 
geological circles, that the Combo rock is to bo 
equated with the Trail, This correlation is rejected 
by leading archaeologists in the ‘Handbook’ of the 
Prehistoric Congress, 1932, p. 10. Mr. Burchell's 
discovery of coarse pottery in association with an 
upper Mousterian or Aurignocian industry is rendered 
less unorthodox by tho evidence of Leakey from 
Kenya and Peyrony in France. Tho identification 
of extensive areas of brick-earth in the Swansoombo 
district containing shells belonging exclusively to land 
types seems to form a link with the upper loess of 
the Continent. 

Physics in the Boot and Shoe Industry 

The nineteenth lecture in the “Physics in Industry” 
series of tho institute of Physics was delivered by 
Mr. II. Bradley, director of the British Boot, Shoe 
and Allied Trades Research Association, on May 23, 
on “Physics in the Boot and Shoe Industry”. A 
problem of first-rate importance in the boot and shoo 
industry is mensuration or anthropometry. How 
shall a foot be measured in order to specify concisely 
and accurately its shape ? The industry has hitherto 
relied on the eye and skill of handicraftsmen of the 
old school ; few of those now remain and thero is 
need for a scientific method of foot specification. A 
useful start has been made on this investigation, and 
experiments with the most recently designed foot- 
measuring instrument have proved most successful. 
Measurements of tho foot when stationary should 
be supplemented by a knowledge, either qualita¬ 
tive or quantitative, of tho requirements of the 
foot in motion. As yet very little is known 
in this direction and experimental investigations 
were planned several years ago. The proposed ex¬ 
periments are closely allied with physiological 
studies. More about the change in conformation 
of the foot during walking is required. Further¬ 
more, in the case of normally healthy feet the arches 
of which havo not broken down, there are three main 
points of pressure, namely, under the heel, the inside 
joint or ball, and the outside joint; it is necessary 
to know how the body weight is distributed among 
these several points of support and how this distribu¬ 
tion changes during walking. For a material in 
common everyday use, leathor has received little 
attention from physicists, particularly in Great 
Britain. Tho science of leather has developed during 
the past thirty yoars mainly on the chemical side 
from the point of view of its manufacture. A lino 
of investigation into the physical properties of 
leather, which has been selected because there is a 
likelihood of its being profitable in two or three 
directions, is the reaction of leathor to the influence 
of water both in the liquid and vapour state. 

Alcoholic Fermentation 

The twenty-second Bedson lecture was delivered 
on May 19, at Armstrong College, Newcastle-on-Tyne, 
by Prof. A. Harden, emeritus professor of bio¬ 
chemistry in the University of London, who took as 
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hia subject “Alooholio Fermentation*'. Besides the 
president (Dr. R. E. Slade) and the chairman (Prof. 
G. R. Clemo), the past presidents. Prof, P. P. Bedson 
and Dr. J. T, Dunn, and Profs. H. J. Hutchens, 
Irvine Maeson and H. L. Riley were present. Dr, j 
Harden traced the history of the scientific investiga¬ 
tion of fermentation from Lavoisier to Buchner and 
then outlined briefly but with great clarity the work 
of Neuberg, Meyerhof, and others as well as his own. 
Ho developed and reviewed the equations advanced 
for the process, discussed the rflle of the hexose mono* 
and diphosphates formed, and the oo-enzymes re¬ 
quired in yeast, muscle extracts, and bacteria. The 
fermentation processes leading to glycerol, the glycols, 
compounds of the butane series, lactic acid, and 
fumaric acid were all dealt with, as well as the energy 
relationships in muscle contraction with which those 
processes are linked. Finally, the differences between 
the actions of extracts and living cells were discussed. 

Jubilee of the University of Oxford Junior Scientific Club 
On May 20, at tho University Museum, Oxford, 
the Junior Scientific Club held a successful and largely- 
attended conversazione to celebrate the jubiloo of its 
foundation. The Club was inaugurated in 1882 with 
tho object of bringing together undergraduato and 
bachelor of arts members of tho University for the 
discussion of scientific matters. The holding of con¬ 
versaziones has always been an important part of 
the Club's activities, and special interest was attached 
to last Saturday's gathering in view of,tho fact that 
the Club has just passed the fiftieth year of its useful 
existence. Numerous demonstrations and exhibitions 
of scientific objects had been arranged by tho Club, I 
supplemented by some assistance from others, j 
Among the features that excited most interest wore 
a demonstration by Prof. J. G. Gray of the properties 
of gyroscopes, experiments with liquid air, phenomena 
of polarised light, series of insects, chiefly butterflies, 
illustrating tho theory of mimicry and tho phe¬ 
nomenon of seasonal change, and an exhibit of tho 
results of a zoological survey of Bagley Wood. The 
Main Court, including the Pitt Rivers Museum of 
ArchsBology and Ethnology, was open throughout 
the evening ; and a water-colour drawing by Bernard 
Gotch of the entrance to the Old Ashmoleiui, together 
with objects from the historic scientific collections 
there preserved were also on view. The guests of the 
Club were received by the president, Mr. D. H. P. 
Peel, of Merton College. 

Janies Watt Memorial Institute, Birmingham 

On May 16, Mr. A. E. L. Chorlton, M.P., president 
of the Institution of Meohanical Engineers, opened 
the James Watt Memorial Institute in Great Charity 
Street, Birmingham, which has been provided out of 
the funds subscribed at the James Watt Centenary in 
1919. The original scheme for which the funds were 
raised included both the endowment of a chair at*the 
University of Birmingham and the erection of a 
building for the joint use of engineering societies. 
The sum subscribed, however, did not allow of the 
scheme being carried out in its entirety, and after 


establishing a research scholarship and defraying other 
expenses, the balance was placed in the hands of 
trustees, by whom the present premises have been 
leased and fitted up with a hall, committee room and 
library. In declaring the premises open, Mr. Chorlton 
reminded those present that the Institution of 
Mechanical Engineers had its birth in Birmingham 
and remarked that the Memorial Institute could not 
fail to contribute to progress by bringing engineers 
together for intercourse and discussion. 

Alaskan Earthquake of April 26 

On tho night of April 26, much damage was 
caused in several towns in Alaska by an earthquake. 
The epicentre, as determined by tho U.S. Coast and 
Geodetic Survey, lay in Lat. 61° N., Long. 163° W., 
a point north-west of tho Kenai Peninsula, the time 
at the origin being 9.36 p.m., eastern standard time. 
An interesting and unusual observation was made 
by Mr. Earl L. Williams at Gaithersburg, Md., 
4,000 miles from the epicentre. While working in 
his observatory at about 10 p.m,, he noticed that 
tho bubble in the spirit level attached to his telescope 
was sliding to and fro with a slow, oven motion 
(Science Service, Washington, D.O, April 27 and 28). 
Similar observations have boon made in a few other 
earthquakes. For example, on May 9, 1877, about 
74 minutes after the great Iquique earthquake, the 
Russian astronomer Nyron noticed unusual oscil¬ 
lations in the bubble of a spirit-lovel fixed to the 
transit instrument in Pulkova Observatory, more 
than 8,000 miles from tho epicentre. Again, on April 
4, 1906, after the Kungra earthquake, movements 
were observed in levels at Tando Masti Khan (Sind) 
and Thedaw (Upper Burma), which are respectively 
about 660 arid 1,300 miles from tho epicentre. 

Fifth Pacific Science Congress 

Reference has already been made in these 
columns to the Fifth Pacific Science Congress to be 
held in Victoria and Vancouver on June 1-14 
(Nature, April 22, p. 681). From a report dated 
May 2 issued by the National Research Council of 
Canada, it appears that of 393 scientific papers 
roceivtsl for presentation at tho Congress, 131 have 
come from Japan, 101 have boon received from the 
United States, fifty-six from Canada, seventeen each 
from China and Now Zealand, eleven each from 
Australia and Great Britain, eight from the Nether¬ 
lands Indies, four each from Hawaii, Mexico, Siam, 
and the Netherlands, three each from India and 
Peru, two each from Norway, Straits Settlomont and 
Federated Malay States and Sweden and one each 
from Colombia, Denmark, Ecuador, Fiji, France, 
Guatemala, Philippine Islands and Spain. Arrange¬ 
ments are being completed whereby through the 
courtesy of tho British Post Office, the Canadian 
Marconi Company, the Bell and British Columbia 
Telephone companies, a demonstration of a long 
distance wire and radio circuit will be made at the 
Congress and a speaker heard from Great Britain. 
Corntndr. C. P. Edwards, Director of the Radio 
Branch, Department of Marine, Canada, is in charge 
of tho demonstration. 
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World's Grain Conference 

Sir Daniel Hall, director of the John Innes 
Horticultural Institute, Merton, Surrey ; Sir John 
Russell, director of the Rothamsted Experimental 
Station, Harponden, Herts ; and Prof. William Robb, 
director of research of the Scottish Society for Re¬ 
search in Plant Brooding, Corstorphine, Edinburgh, 
have been appointed by the Ministry of Agriculturo 
to represent the British Government at the World’s 
Grain Conference to bo held at Regina, Canada, on 
July 21 -August 4. At the Conference experts from 
all the chief grain-producing countries of the world 
will examine every aspect of the grain problem. The 
agenda provides for u thorough examination of the 
present trends of tho world wheat position and the 
question of controlling production of wheat and other 
cereals. - Another difficult problem to be faced is 
changes that may be necessary in the financing of 
the world wheat surpluses. Wheat import standards, 
improvements in merchandising and marketing and 
economy in transportation and storage will also be 
considered. In addition, various technical groups 
will discuss soils, seeds, fertilisers, pests, oeonomios, 
harvesting, machinery u-nd milling. A prominent 
position amongst the educational exhibits will be 
occupied by the display which is being arranged by 
the Rothamsted Exjmrimontal Station undor the 
personal supervision of Sir John Russell. The 
exhibit will include sheaves of wheat from the 
89th successive crop grown on the sunn* field under 
varying conditions, and will demonstrate recent 
research into potato and other root crops in which 
Canada is now particularly interested. 

World Petroleum Congress 

The international nature of tho petroleum in¬ 
dustry, coupled with numerous strides it has made 
during the last decade, make tho holding of a Congress 
at this juncture desirable. The need for such a 
Congress on technical mutters is unquestioned, 
particularly in view of the international discussions 
which have takon place in recent years concerning, 
specifically, nomenclature and methods of testing, 
and it was high timo that an earnest endeavour was 
made to co-ordinate these discussions and bring 
about some measure of universal agreement. Tho 
Institution of Petroleum Technologists is in every 
way qualified to sponsor such a Congress and, since 
the proposal was first put forward and adopted, the 
organising efforts of the Committee have met with 
great success and encouragement. At a recent 
general meeting of the Institution, the arrange¬ 
ments for the Congress, which is to bo held at the 
Imperial College of Science and Technology, South 
Kensington, 8.W.7, on July 10-25, were discussed 
fully and a very comprehensive programme, dealing 
with all phases of the petroleum industry, was 
presented. Among the subjects to be reviewed are 
petroleum geology and production, oil collection, 
treatment, transport and measurement, hydro¬ 
genation, bituminous materials, refining problems, 
alternative fuels and international co-operation in 
standardisation. Tho Congress has been recognised 


by His Majesty’s Government and delegates from 
various societies, institutions and committees con¬ 
cerned with petroleum technology all over the world 
have been appointed and will take an active part 
in the vital work scheduled for this Congress. Apart 
from the technical business of the Congress, there 
will l)o a government reception to the delegates, a 
lecture by Sir John Cadman at the Royal Institution, 
visits to works and laboratories of interest, exhibitions 
of films illustrating the petroleum industry at the 
Imperial Institute, a banquet at the Mayfair Hotel 
on July 24 and a numbor of social functions, which 
are now universally recognised as essential factors 
to the oohieveinent of a full measure of success in 
undertakings of this character. 

Atmospheric Pollution 

The eighteenth report of the Department of 
Scientific and Industrial Research on tho “Investiga¬ 
tion of Atmospheric Pollution” (H.M. Stationery 
Office, 5s. net) records observations for the year onding 
March 31, 1932. It shows that tho co-operation of 
local authorities Ims been well maintained in spite 
of the financial difficulties of* the times. Comparisons 
between towns on tho basis of the tests, should, it 
is stated, bo made with caution. A deposit gaugo 
may be placed in a position where conditions are not 
truly representative, and it is the trend of tho results 
over a period rather than the absolute weights of 
deposit which should be stressed. From this point 
of view there is evidence of improvement in the atmo¬ 
sphere of some provincial towns of Great Britain. 
This cannot be said of tho deposit of tarry matter, 
which is “pre-eminently a product of domestic fires 
and there is little reason to think that the amount 
of smoko from domestic fires has decreased much 
in recent years”. Deposits of sulphate have increased 
in some places, notably Ravenscourt Park, London. 
Such increase, it may be inferred, may be due to tho 
increase in the sulphur content of the fuels burnt™ 
some fuel oils are rich in sulphur—or to the concen¬ 
tration of fuel burning on one site, such as in large 
power stations. London does not show up well in 
the matter of smoke fog while Coventry again has 
an excellent record, ascribed last year to the use 
of gas for domestic and industrial heating. 

International Illumination Congress, 1931 

The final report and statement of accounts of the 
International Illumination Congress, 1931, held in 
London and tho provinces under the presidency of 
Mr. C. C, Paterson, has now been published. Upwards 
of a hundred papers, contributed from all over the 
world, were presented at the technical sessions in the 
provinces. Some of these papers contained important 
original matter tliat has led to much discussion. 
Donations amounting to more than £6,000 were 
received from industries, etc., connected with electrical 
engineering and £2,000 from the gas industry. Grants 
of £724 have been made for the development of 
illuminating engineering. The Committee states that 
the success of the Congress exceeded the most 
sanguine expectations. 
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New Journal of Experimental Agriculture 

The publication of the now Empire Journal of 
Experimental Agriculture is, as tho Minister of Agri¬ 
culture states in his prefatory message in the first 
issue, “a natural and valuable development from 
the Imperial Agricultural Conference of 1927”, for 
“in an Empire which fundamentally is founded on 
agriculture it is impossible to over-estimate the value 
of co-operative research work in agriculture”. 
Furthermore, to quote the introductory message 
from the Secretary of State for the Dominions, it 
is of the utmost importance “to provide that those 
who are responsible for guiding agricultural policy 
shall keep in close touch with each other and shall 
quickly pool for the common advantage every new 
fruit of discovery and invention in tho agricultural 
field”. It Is to meet those needs that the new journal 
has been published. The contents of the first number 
(April 1933) indicate that all types of problems 
dealing with crop or animal husbandry will lie within 
tho scope of the journal. Subjects such as soil in¬ 
vestigations in Canada and Cyprus, nutrition of 
sheep and dairy cows, animal disease, grasshind 
management, haymaking machinery, Canadian wheat 
breeding and residual values of crops are dealt with, 
and, as an interesting contrast to the problems of 
to-day, an account of grain growing in Kent in the 
thirteenth century is included. 

Announcements 

At tho annual general meeting of the Linnean 
Society of New South Wales, held on March 29, Prof. 
A. N. St, G. H. Burkitt, Ohallis professor of anatomy 
in the University of Sydney, was elected president 
for tho ensuing year. 

At a meeting of the Linnean Society of London, 
held on May 24, tho following were elected foreign 
members : Dr. Elmer D. Merrill, director of the New 
York Botanical Garden ; Dr. Erwin Baur, director 
of the Kaiser* Wilhelm Institute of Genetics, 
Munchoberg; Prof. Adolf Pascher, professor of 
botany in the German University, Prague ; and Prof, 
Filippo Silvostri, professor of genetics and agrarian 
zoology, Portici. Mr. F. J. Killington and Mr. Thomas 
Sheppard were elected associates of the Society. 

Prof. H. S, Taylor, David B. Jones professor of 
chemistry in Prinoeton University, was presented with 
the Mendel medal of Villanova College, Fa., U.S.A., 
on May 4. Tho Mendol medal was founded by the 
Augustinian fathers of Villanova College in 1928 to 
commemorate the well-known work of Gregor Mendel. 
It is awarded annually to (t a Catholic who has 
signally advanced tho cause of science”. Prof. Taylor 
has been associated with chemistry at Princeton 
since 1914, and was appointed David B. Jones 
professor in 1927. He was made a fellow of the 
Royal Society in 1932, and is the author of numerous 
papers dealing especially with catalysis and the 
mechanism of chemical reaction. In collaboration 
with Prof. E. K. Rideal he wrote “Catalysis in 
Theory and Practice” and ho is also the editor of a 
‘^Treatise on Physical Chemistry”, 


The twelfth annual conference of tho Institut 
International de Documentation (formerly de Biblio¬ 
graphy) will be held at Brussels on July 18-21, A 
series of lecturos is being arranged and visits to 
institutions in the neighbourhood will be a feature 
of tho programme. Further information can be 
obtained from tho Secretary, British Society for 
International Bibliography, Science Library, South 
Kensington, London, S.W.7. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ; A head¬ 
master of the Sheffield Junior Technical School for 
Boys The Secretary for Education, Education 
Office, Leopold Street, Sheffield (May 31). A domestic 
science mistress at the Polyteclmic, Bogont Street, 
London, W.l The Director of Education (June 2). 

I A lecturer in electrical engineering at the Kingston - 
upon-Hull Municipal Technical College —The Director 
of Education, Education Offices, Guildhall, Hull 
(June 3). An inspector of technical schools and 
colleges either in electrical engineering or chemistry 
(fuel technology)—-The Director of Establishments, 
Board of Education, Whitehall, London, S.W.l (Juno 
3). An assistant lecturer in education at University 
College, Hull The Registrar (June 9). A teacher of 
I domestic economy (cookery and dietetics) at the 
! Belfast Municipal College of Teclmology—The Princi- 
j pal (June 10). An assistant lecturor in physics 
| in tho University of Manchester--The Registrar 
(.June 16). A professor of physiology at tho 
University of Birmingham -The Secretary (Juno 12). 
An assistant lecturer in botany at the University 
of Bristol -The Registrar (June 17). A professor 
of metallurgy at tho University College of South Wales 
and Monmouthshire, Cardiff—The Registrar (Jime 
17). Instructor lieutenants in mathematics, science 
and engineering in tho Royal Navy The Advisor on 
Education, Admiralty, S.W.l (July 1). Throe 
rest^arch bacteriologists in the Medical Research 
Department, of the Government of India ; a pro¬ 
fessor of biochemistry and nutrition, a professor of 
malarioiogy and rural hygiene (including venereology 
and tuberculosis) and a professor of vital statistics 
and epidemiology, and an assistant professor of public 
health administration, an assistant professor of 
biochemistry and nutrition, an assistant professor of 
malariology and rural hygiene (including venereology 
and tuberculosis), and assistant professor of vital 
statistics and epidemiology, at the All-India Institute 
of Hygiene and Public Health, Calcutta —The High 
Commissioner for India, General Department, India 
House, Aldwych, W.C.2 (July 1). A city engineer 
and surveyor for Capetown—Messrs. Davis and 
Soper, Ltd., Agents of the Corporation, 64, St. Mary 
Axe, E.C.3 (July 6). A research workor and a civil 
engineer for the Malaria Survey of India—The 
Secretary, Indian Research Fund Association, Simla. 
India (July 31). A lecturer in biology at tho Stock- 
well Training College for Women, London, S.W.9— 
The Principal. An assistant in the Department of 
Domestic Science of Battersea Polytechnic, London, 
8.W.11—The Principal. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspo7idents. Neither 
can he undertake to return , nor to correspond with 
the urriters of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Scales of Loudness 

In the course of an extensive investigation into 
the measurement of noise, it became clear that the 
accepted standards of sensitivity of the human oar 
both on a basis of absolute pressure and subjective 
loudness needed revision. Previous work on this 
subject has been largely directed towards telephone 
conditions of listening, whereas in the more usual 
case of listening under ‘free space’ conditions, other 
factors such as the collecting power of the outer 
ear, and diffraction of the sound waves by the 
listener’s head are involved. In order to obtain 
representative data, measurements have been made 
on 48 people of the just inaudible sound pressures 
at typical frequencies. All the subjects were of 
normal hearing and the pressures wore those measured 
by a microphone of accurately determined field 
calibration in the absence of the subject. The figures 
given in Table I are the modes of the results and, 
therefore, refer to tho most probable values. The 
subjects were chosen to represent both sexes and 
ages from fiftoen to sixty-fivo years. 

Table I 

Kmpicncy 100 200 400 800 1,600 a,200 0,40) 

Pressure 

R.M.8. 

Dynes/ 0 0030 0 0018 0-00040 0-00023 0 00020 0-00020 0-00007 
8q, cm. 

The unsatisfactory nature of the loudness scalo 
based on tho law of the logarithmic sensitivity of 
the ear, and conveniently embodied in the decibel 
scale, becamo obvious during experience with the 
method of assessing noise in terms of tho intensity 
of an 800 cycle note which appears equally loud. By 
expressing tho results in decibels above tho threshold 
of audibility at 800 cycles, the figures should, by the 
above law, bo proportional to loudness. Experience 
gained on tho measurement of a groat variety of 
noises shows this is not so; for example, the 
relation between two noises assessed in this way at 
90 and 45 db. is judged by the averago person to 
be that one is much more than “twice as loud” as 
the other. Since this aural comparison of loudness 
is so common and is, indeed, the final criterion of 
any scale of loudness, measurements wore mode on 
30 people to determine what meaning, if any, could 
be attached to the estimate “twice as loud”. The 
results wore surprising in that, in spite of misgivings 
on tho part of the subjects, the results were quite 
concordant. This result was in agreement with that 
obtained over a more restricted range by Ham and 
Parkinson* who also gave a reference to a paper 
by Richardson and Ross*. After preliminary 
measurements, the normal range of intensities 
at 800 cycles was oovered in steps of 2 : 1, start¬ 
ing from 100 db., which was called 100 on the 
loudness scale. What is perhaps more surprising 
is that the curve obtained with 4 : 1 steps agreed 
very well with that derived from the 2 : 1 steps. 
Table II gives the final average figures for the 


relation between decibels above the threshold at 
800 cycles and loudness deduced from these 2 : 1 
and 4 : 1 estimates. 

Table II 

Db. above Thres¬ 
hold at 800 

cycles .. .. 0 49 58-5 68-5 80 87 -5 94 -5 100 104-5 108 110 
LoudncM .. ..05 10 20 40 00 80 100 120 140 160 

An alternative loudness scale constructed as 
suggested by Kingsbury* by integrating the minimum 
do toe table intensity changes, redetermined at 800 
cycles for free space conditions, while being bettor 
than the simple decibel scale, was much less in 
accordance with mental estimates than tho above. 

To make the loudness scale apply to other fre¬ 
quencies the equal loudness contours determined by 
Kingsbury were redetermined for free space conditions, 
and his figures, obtained with a telephone, found to 
be applicable. His results were extended to 0,400 
cycles and up to 100 db. 

Several years’ oxporionco with the 800 cycle com¬ 
parison tone method of assessing noise intensities 
has shown that it is most reliable, particularly for 
fairly steady noises, assessments by different indi¬ 
viduals being usually to within ± 2 db. A suitable 
800 cycle valve oscillator, direct roading attenuator, 
and single headphone have been developed in easily 
portable form, and this apparatus has been used to 
measure a great variety of noises both in the labora¬ 
tory and in particular places such as streets, build¬ 
ings, etc. The attenuator roads directly in decibels 
but the above table enablos the corresponding loud¬ 
ness figures to be determined. 

An account of the development of this apparatus 
and the determination of the above tables from the 
physical, psychological and practical points of view 
will be published in the near future. 

B. G. Churcher. 

A. J. King. 

Research Laboratories, 

Metropolitan-Vickers Electrical Co., Ltd., 

Trafford Park, 

Manchester. 

1 J. Ac. Soc. Am., April, 1932. 

1 J. Gen. Ptychol., April, 1030. 

• PHyi. Rev., 29 , 588 ; 1927. 


Diffraction of Electrons in Amorphous and in 
Crystalline Antimony 

A thin layer of antimony was deposited on a film 
of cellulose nitrate by evaporating in high vacuum. 
The specimen was then examined by electron 
diffraction in transmission. It was mounted in such 
a way that it could be rotated about an axis lying 
in the plane of the film and perpendicular to the 
electron beam. The following results were obtained 
and could be repeated at will: 

When the metallic deposit is not too thick (showing 
weak or medium absorption of light) the diffraction 
pattern (Fig. 1, a) shows that the structure is 
amorphous. Numerous tests with other metals and 
blank films exclude the possibility that the pattern 
observed may be due to a cause other than the 
deposit of antimony. 

If the deposit is very thin, the amorphous state 
remains absolutely unchanged for an indefinite time 
(at least for six months); electronic bombardment 
seems to have no influence. In the case of medium 
thickness, crystalline spots appear after some time 
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and within a couple of hours tho whole him shows 
a crystalline structure (Figs. 1 b and c) agreeing 
perfectly with the results of X-ray analysis 1 . As 
shown by the figures, the crystallites are not 
oriented at random but tend to arrange them¬ 
selves so as to form a single crystal having its 
rhombohedral axis normal to the surface of tho 
film*. Sometimes after crystallisation the amor¬ 
phous state persists at the edge of tho film where 
the thickness of tho deposit is least. Tho crystallisa¬ 
tion seems to set up strains in the film as it often 
breaks afterwards and scarcely ever before. It 
may be added that the deposit shows a metallic 
lustre in tho amorphous state as well us after 
crystallisation. 

With thick deposits (strong absorption of light) 


substance. Now crystalline antimony has a density 
6-7 and as molting does not influence the value 
appreciably, it seems reasonable to use the same 
value for our amorphous antimony. Tho formulae 
then yield : (i ^ 0H5 x 3 . 47 „ 2 -95 A. 

in excellent agreement with the experimental value 
given below. 

In tho presont investigation, four subsequent 
‘maxima’ of decreasing intensity wore observed. The 
corresponding values of d 1 and d are given below : 


j Maximum 

1 (strong) 

2 (medium) 

3 (weak) 

4 (weak) 

! d - J (in Ar l ) j 

0-336 

0*614 

0«79 

0-791 

d (in A.) 

2 99 

1*94 

1 -47 

1-20 



(a) (b) (r> 

Fio. 1. Electron diffraction pattern* In antimony. 

(a) Amorphous ; 0^-46 11 . (W Crystalline ; 0---45 0 . (c) Crystalline; 0-0°. Diffraction of lOertrons (40-, r >0 kv.) in antimony. Tbo 

normal of tho Aim makes an angle 6 with the direction of the electron beam (axis of rotation vertical). Tho scale Indicates tho 
reciprocal grating constants d ‘ calculated from Bragg’s law ; A- lit/ sin 9. 


only the crystalline structure was observed. It may 
be pointed out, however, that in this case the films 
often crack somo seconds or minutes after the 
evaporation has finished. From this it is inferred 
that the deposit is probably still amorphous for a 
short £ime after condensation. 

I may be allowed to emphasise that in the case 
of Fig. 1, a tho state should be considered as truly 
amorphous and not colloidal. This is based on the 
fact that the diffraction pattern is sensibly the same 
with different specimens and at different times. 
Crystallisation is either perfect or absent. Moroover, 
the diffraction pattern of the amorphous state shows 
little analogy with a ‘broadened’ powder diagram 
of crystalline antimony. On the other hand it agrees 
well with that to be expected from a packing of 
spherical monatomic molecules as in a liquid*. It 
is well known that in this case tho ‘grating constant ’d 
(calculated by putting into Bragg’s law tho value 
of tho diffraction angle for the first maximum) is 
related to the mean intermolecular distance a by the 
formula : 

d a a 

where a is a constant which Keesom 4 puts equal*to 
0-81, but which by a more rigorous treatment* and 
by considering the strong decrease of the scattering 
of electrons with the diffraction angle, would come 
out slightly higher (perhaps 0-85). As shown in the 
papers quoted, the value of a in A. is approximately: 



where M is the molecular weight, D the density of the 


A measurement of the intensities sufficient for a 
calculation of tho frequency curve* for the inter¬ 
molecular distance could not be made. 

J. A. PRTNH. 

Natuurkundig Laboratnrium dor 
Hij ks -Univorsitoi t, 

Groningen. 

1 A. J. Bradley, Phil. Mag., 47 , 057 ; 1024. "Strukturburtcht”, 60. 

* K. Kirchner, Saturwi$8., 80, 12:4 ; 1W32. 

* J. A. Prlns, Z. Phys., 66 , 017 ; 1029. N alarm**,, 19 , 436 ; 1931 . 
1 W. H. Keosom and J. de Smedt, Proc. Rag, So<\ Amiterdam, 85, 

118 ; 1922 ; 86 , 112 ; 1923. 

* F. Zernfko and J. A. Prina, Z. Phy*., 41 , 184 ; 1927. V. Debye and 
H. Menke, Phyi. Z., 51 , 797 ; 1930. 


Influence of Light on Paramagnetic Susceptibility 

The so-called ‘photomagnetic effect* was first 
described by Boso and Raha 1 as a decrease in tho 
paramagnetic susceptibility of chromic chloride and 
of several other salts on exposure to light. Later tho 
same authors oorroctod themselves 3 and claimed an 
increase in susceptibility followed by a slow decrease. 
fipocchia 3 > 4 and Gortor* have also investigated the 
effect, the former finding a slight increase followed by 
a slow decrease, while the latter found only the 
decrease. None of those workers states the sensitivity 
of the apparatus used, although Speechia, who used 
the capillary rise method, says that water gave a 
deflection of 3,000 scale divisions. 

I have investigated the offoct in solutions of ferric 
chloride, chromic chloride, and neodymium nitrate 
by a method similar to that doseribed by Decker*. 
In this method a small rod (test-piece) is suspended 
between the pole pieces of the magnet and tho couple 
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acting on it is a function of the difference in volume 
susceptibilities of the test-piece (K 9 ) and of the sur¬ 
rounding solution In order to eliminate errors 

from variations in field intensity the test-piece was 
mado of glass filled with gadolinium oxide so that 
/£<>«= if,. The apparatus was sensitive to 0 005 per 
cent, apparently about four times less sensitive than 
Specchia’s apparatus. The light sources were a 100 
watt microscope lamp, and a carbon arc. Cupric 
chloride solution was used to filter out the infra-rod. 
The results obtained in every ease confirmed those 
of Gorter; no increase was observed, but a slow 
decrease took place. The temperature increase due 
to radiation absorption was about 0-0002° per second, 
which was roughly that expected to cause tho ob¬ 
served decrease in susceptibility. A marked move¬ 
ment of tho test-piece ocourrod on exposure to light 
from which the infra-red had not been thoroughly 
screened off. This was doubtless due to a radiometer 
effect. It could be almost eliminated by making the 
light path strictly parallel to the test-piece. 

It may be worth mentioning that tho explanation 
of the increase in susceptibility given by Bose and 
Raha 7 seems to be open to the following objection. 
They suggest that the light oausos a temporary 
breakdown of the 1-coupling betwoen paramagnetic 
ion and associated solvent molecules, thereby reduoing 
the orbital moment damping. Such a mechanism 
could scarcely give rise to their observed increase of 
the same ordor of magnitude in didymium suits, as in 
say ferric chloride, because in tho former cose the 4/ 
electrons which are responsible for the paramagnetism 
ore almost completely screened from external in¬ 
fluences, while for elements of the first transition 
series the orbital moments are usually strongly if not 
completely damped by the electrons of neighbouring 
ions or molecules. 

P. W. Sklwood. 

Frick Chemical Laboratory, 

Princeton, N.J. 

1 Bo#o and Jiaha, Nature, 127 , 520, April 4, 1031. 

1 Bose and Kaha, Nature, 180, 644, Oot. 8, 1932. 

* Specchia, Nature, 130 . 697, Nov. 6. 1932. 

4 Speochia, Nuovo Cinutnto, N.R., 8, 291 ; 1931. 

4 Gorter, nature, 130 , 60. July 9, 1932. 

* Decker, Ann. Physik.. 79. 324 ; 1926. 

* Btww and Kaha, Z. Physik, 80 , 361; 1933. 


Supersaturation of Liquids with Gases 

Although it is well known that liquids may be 
supersaturated with gases, the extent to which a gas 
may be retained in supersaturated solution does not 
seem to be generally realised, and no quantitative 
information about the phenomenon is given in most 
textbooks on physical chemistry. 

We recently had occasion to repeat some experi¬ 
ments by E. C. Gilbert 1 on the oxidation of hydrazine 
by potassium ferricyanide, in which the course of 
the reaction was followed by measuring the rate at 
Which nitrogen gas was evolved. The velocity 
constants obtained were much higher than those 
recorded by Gilbert at the same temperature and 
with the same initial concentrations of reagents. It 
was found that the, rate of evolution of gas was 
controlled mainly by the rate of stirring, increasing 
with the latter up to about 1,000 r.pjn. (The rate 
of stirring in Gilbert's experiments was 250 r.pun.) 

That this result was due to aupersaturation of the 
aqueous solution by the nitrogen produced in the 
reaction, and not to genuine variation of the reaction 
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rate with stirring, was shown by allowing the reaction 
to proceed for some time in unstirred solution, and 
then stirring vigorously. Rapid evolution of gas 
occurred, and the total volume evolved soon equalled 
that which would have been obtained if the solution 
had been stirred from the beginning. In sorao cases 
the amount of nitrogen which accumulated in the 
unstirred solution was seven or eight times the 
normal solubility of the gas. 

Since the course of many reactions is followed, in 
quantitative work on chemical kinetics, by noting 
• the rate of evolution of a gaseous product, it is 
important to emphasise the fact that suporsaturation, 
unless broken down by adequate means, is likely to 
invalidate completely results obtained in this way. 

The extent to which suporsaturation may occur 
in solutions saturated with gases under -pressure has 
already boon demonstrated in papers which appear 
to have received less attention than they deserve. 

K. 8. Wyatt 1 found that an aqueous solution of 
nitrogen, saturated at a pressure exceeding 100 
atmospheres at air temperature, could be brought 
to atmospheric pressure without the immediate 
formation of bubbles in the liquid, and F. B. Kenrick, 
K. L. Wismor, and K. S. Wyatt* obtained similar 
results with oxygen, nitrogen and carbon dioxide. 
J. Metachl* investigated the supersaturation of water 
and various organic solvents with oxygen, nitrogen, 
hydrogen and oarbon dioxide at five atmospheres 
pressure, and found that the resulting solutions were 
very stable at atmospheric pressure, vigorous agita¬ 
tion being required before all the excess gas could 
be removed. Metschl's paper contains references to 
earlier work on the subject, mostly of a qualitative 
nature. 

When a solution is supersaturated with a solid, 
introduction of a crystal of the solid immediately 
induces crystallisation, but in the case of a solution 
supersaturated with a gas, the presence of bubbles 
of the gas is not similarly effective. For example, 
in the oxidation of hydrazine by ferricyanide, gas 
is slowly but continuously evolved, even when the 
solution is unstirred, without breaking down the 
supersaturation. 

Further work is being carried out on this reaction. 

T. N. Richardson. 

Kenneth C. Bailev. 

Trinity College, 

Dublin. 

March 28. 


1 J. Phyt. Chon., 85 , 3631; 1931. 

* Tram. Hoy. Soc. Canada , [111], 18 , 127 ; 
4 J. PHys . Cham., 88 , 1308; 1924. 

4 J. Phyt, Chen., 88 , 417 ; 1924. 
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Alkylanilines with Tertiary Alkyl Groups 

The preparation of alkylanilines containing ter¬ 
tiary alkyl groups by the reaction of tertiary alkyl 
halides with aniline is known to present serious 
difficulties. Thus Nef 1 obtained only a poor yield 
of tertiary butylaniline in this way and his attempts 
to prepare tertiary amylanilino furnished only an 
impure product. By using suitable modifications of 
Neffs method, it has been possible to obtain tertiary 
butylaniline, tertiary amylaniline and tertiary hexyl 
aniline in a state of purity. 

An examination of the reactions of these amines 
has revealed some surprising abnormalities. The 
tertiary alkyl group is split on by heating the amines 
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with aqueous mineral acids. This type of fission takes 
place more readily with the aryl sulphonyl deriva¬ 
tives of the amines. Thus while tertiary butylaniline 
is converted into aniline to the extent of 50 per cent 
by heating it with 15 iV sulphuric acid at 120 n -140° 
for 14 hours, the p -toluene sulphonyl derivative of 
tertiary butylaniline yields more than 90 per cent 
of the p -toluene sulphonyl derivative of aniline when 
it is heated with 15 N sulphuric acid for 1 hour at 
135°-145°. The experimental evidence so far obtained 
indicates that the readiness with which the alkyl 
group is split off by the action of hot diluted sulphuric 
acid is in the order tertiary butyl < tertiary amyl 
< tertiary hexyl. 

It has also been observed that tho free amines 
do not react readily with acetic anhydride or with 
aryl sulphonyl chlorides. On the other hand, methyl 
iodide reacts with tertiary butylaniline fairly readily. 
Some of these reactions appear to find an explanation 
on tho electrochemical theory recently elaborated by 
Robinson*. 

A detailed account will be submitted for publica¬ 
tion elsewhere shortly. 

W. J. Hiokjnbottom. 

Department of Chemistry, 

University of Birmingham. 

1 Nef, Liebig i Annal*n, 809, 164 ; 1809. 

1 Bobliuou “OiiMtnp or an Electrochemical (Electronic) Theory of 
tho Course of Organic Reactions”. 


Higher Homologues of Sulphur Hexafluoride 

In fractionally subliming solid sulphur hexafluoride 
at low temperatures, we have noticed that the last 
fraction liquefied before vapourising. The vapour 
was obtained in a fairly pure Btate after repeated 
fractionation and its density was determined with a 
miorobalance. As fractionation proceeded, the 
density rose rapidly from approximately 73 (that of 
sulphur hexafluoride) to the neighbourhood of 126, 
at which it remained steady. A new sample of sulphur 
hexafluoride was then prepared and a further quantity 
of the heavy constituent obtained. Two density 
determinations carried out independently by each 
of us on different microbalances and with different 
samples, gave values of 126 and 120. 

From these figures it is evident that the gas has 
a molecular weight of about 256 and is probably 
SiFj, (molecular weight 254). During the preparation 
of the sulphur hexafluoride the air present in the 
apparatus was previously displaced by nitrogen. 
Hence the possibility of contamination by oxygen 
compounds was excluded. Moreover, the gas was 
allowed to stand over concentrated potash for a long 
period before fractionation, so that the new gas 
resembles sulphur hexafluoride in not being easily 
hydrolysed.. Its boiling point is in the vicinity of 
0° C. We have also obtained, in very small quantity, 
a volatile oil, immiscible with and unattacked by 
water, which may be a still higher homologue of 
sulphur hexafluoride. 

We are proceeding to analyse these compounds and 
to investigate their properties. 

K, G. Denbigh. 

R. Whytlaw-Gbay". 

Chemistry Department, 

The University, 

Leeds, 

May 16 . 


Inheritance of Intelligence in Man 

In a recent paper 1 Dr. C. C. Hurst has discussed 
the inheritance of intelligence in man. After adverting 
to the fact that the data of Galton and Woods show 
that general intelligence in adults grades continuously 
from high to low both in general and in selected 
populations, Dr. Hurst finds it convenient to adopt 
ten grades of intelligence, because some of the data 
he uses is already so graded. Ho regards as a special 
non-segregating type those families which consist only 
of Grade 5 (mediocre) offspring whatovor the grades 
of the parents, while ho is content to classify os 
segregating a family of four Grade 4 (dull) offspring of 
parents themselves both of Grade 4. 

Grade 5 is certainly peculiar, as will be seen at 
once from the frequently distribution of some of the 
data which is plotted upon permille paper in Fig, 1. 
The grading is stated to be equivalent to that of 
Galton except that the number of grades in reduced 
by compressing into Grade 5 six of Gniton's grades, 



(C, B, A, a, 6, c). It is just because these grades are 
merged into one that so many families consist only 
of Grade 5 offspring. These non-segregating families 
arc a product of the system of grading and it is 
difficult to follow Dr. Hurst when ho states that 
“the gradings are naturally imperfect . . . but, 
taken as a whole, tho results show a general agree¬ 
ment which . . . signifies a close approximation 

to reality.’* 

Dr. Hurst proceeds to develop a basic gonetical 
formula for tho inheritance of natural intelligence. 
This development, also, appears to bo highly arbitrary, 
for by using three grades only a much simpler 
formula would surely emerge, while forty grades 
would yield a formula no less portentous than, and 
possibly quite as useful as Dr. Hurst’s hexagenic one, 
with its 729 genotypical forms. It may perhaps be 
remarked that it seems somewhat lavish to postulate 
729 genotypical forms in a hypothesis framed to 
justify ten discrete grades of intelligence. 

A. F. DurroN, 

Greenbonk, Garston,. 

Hertfordshire. 

April 1. 

1 Proe. Rty. Soc,, B, 118, SO; 1982. 
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In placing major and minor genes on an equal 
footing, Mr. Dufton has failed to roulise the modest 
rdle played by modifiers in a genetical formula. Had 
he worked out the formula, he would have discovered 
that the 729 genotypes produce only seven different 
kinds of offeetivo gametes, so that the formula is not 
go complex as he imagines and is thus more effective 
in predicting the inheritance of intelligence than ho 
realises. 

The statement that the special non-segregating 
families have parents of any grades is obviously 
incorrect. Reference to Tables IT, TV, VII and IX. of 
my paper shows that each non-segregating family has 
a Grade 5 parent, since it is those that arc being 
tested. 

It is suggested that the non-segregating families 
are merely a product of the system of grading and 
that if mediocrity had been divided into six grades 
instead of one, there would have boon no non¬ 
segregating families. An examination of the tables 
of data shows that this inference has no foundation 
in fact. So far as the non-segregating families are i 
concerned, it is immaterial whefchor modiocrity is 
graded in six grades or one ; the fact remains t-liat they j 
produce modiocrity only and no higher or lower grades 
of intelligence. So far as the segregating families arc 
concerned, the grading of mediocrity in six grades 
would produce in Tables III, V, VI, VIII, X and XI 
an aberrant and abnormal frequency curve making the 
results unintelligible both statistically and genetically. 

After many yearn* trials and tests in my investiga¬ 
tions of the Leicestershire families, I found it impos¬ 
sible to divide mediocrity into grades with any 
certainty. On the other hand, it was usually easy to 
distinguish the adjacent higher and lower grades 
from mediocrity since they differed in kind rather 
than in dogroe. The intelligence quotient (/.Q.) 
tests of children carried out also confirmed this 
discontinuity of mediocrity. For those reasons, 
Woods’s ten grades wero adopted and his data 
utilised, tho eleventh, grade 0, boing added as a 
necessary sequence of tho formula. 

It is realised that, liko other scientific formula*, the 
present formula is only tentative, representing as it 
does the present state of knowledge. But it is basic 
and it is clear that no simpler formula would cover 
the present data. Human intelligence is not so simple 
a matter as Mr. Dufton would havo vis believe, and it is 
now too late to attempt to account for its inheritance 
on the basis of a single Mendelian difference. 

The alternative suggestion that forty grades would 
be quite os useful, may be nearer the truth than 
Mr. Dufton imagines, although the facts available do 
not warrant such a conclusion. Further rosearch with 
more refined and precise methods of grading will no 
doubt increase the number of grades and the number 
of minor genes concerned. It is doubtful, howevor, 
whether any subdivisions of the presont grades would 
affect the basic discontinuity between stable NN 
mediocrity and nn higher unstable and lower grades. 

Recent research indicates that more important 
developments may bo expected from a comparative 
study of the modifying genes for general intelligence 
(Spearman’s jjr) and those for the special faculties 
(Spearman’s ft). There is evidence, for example, that 
the modifiers of general intelligence (nn) also act as 
modifiers of musical ability (mm), and tho question 
arises whether theso same modifiers also act as 
modifiers of other special faculties. 

Cambridge. C. C, Hurst. 

April 6. 
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A Possible Property of the Positive Electron 
Thk detection of the positive electron (called 
positron) by Blackett and Oochialini 1 and by 
Anderson 1 inakoH it very probable that the positron 
has a great importance in the building up of nuclei. 
Anderson 8 suggests that the proton may consist of a 
neutron and a positron. In favour of this hypothesis 
wo may mention the experiments of Stern (still 
unpublished), who found that tho magnetic 
momentum of the proton is three times greater than 
it should be if the proton were to behave like an 
elementary particle in Dirac’s theory. Following 
Heisenberg 3 , both the proton and the neutron obey 
Fermi statistics and have u half integral spin 
momentum. This leads at once to the conclusion 
that, if the hypothesis of Anderson is true, the 
positron should obey Bose statistics and have an 
integral spin momentum (0 or 1). If this view should 
be confirmed by other experimental evidence wo 
should understand better why the positurns can only 
be found in nuclei ; for. since positrons havo 
symmetrical wave functions, they can always be 
placed in the deepest energy levels. It seems to be 
an advantage of the proposed hypo thesis, that 
contrary to Dirac’s theory of ‘holes’* an essential 
asymmetry between positive and negative electricity 
is introduced into the laws describing the behaviour 
of elementary particles. Since the Light-quanta also 
have whole number momenta, it seems that it may 
be a general rule, that symmetrical wave functions 
are combined with integral momenta and anti- 
symraotrical wave functions with half integral 
momenta. 

W. Etsasrer. 

Physikalisches Institut, 

Teohnischen Hochscliule, 

Zurich. April 25. 

1 Proc. Roy. Soc., 180. 009 ; 1933. 

1 Phye. Rev., March, 1033. 

• Z . Phye., 77. 1; 1932. 

4 Proc . Roy. Roc., 108, JJW); 1932. 


Recent Magnetic Disturbances 

A very notable magnetic disturbance—the groatqst 
recorded at Stonyhurst for more than four years— 
occurred on April 30-May 2, the greatest movements 
being between noon and midnight on May 1. The 
‘storin’, as it may fairly bo called, began with a 
typical ‘sudden commencement’ at 16h. 27m. G.M.T. 
on April 30, when declination suddenly fell 2' and 
then rose 6\ whilst horizontal foroe fell 36y followed 
by a rapid rise of 75y. No important movements 
followed until about 21h., when a ‘bay’ formed in 
both I) and H, lasting about four hours, after which 
conditions wen) quiet until about 13h. on May 1, 
when tho greatest movements began to manifest 
themselves, and the disturbance ended almost as 
abruptly as it began at about lh. on May 2. The 
range in D was 60' and in HF 436y, ranges which 
havo not been exceeded since 1929 Feb. 27-28. 

It is noteworthy that there had been no spots on 
the visible hemisphere of the sun since April 21, 
when a small but active group, which passed the 
central meridian on April 20, died out. If this spot 
group is in any way associated with the magnetic 
disturbance, on the theory of emission from the sun 
of particles which roach the earth’s atmosphere, the 
time of transmission of those particles, presumably 
emitted when the disturbed area was on or near the 
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central meridian of the nun, would be ten or eleven 
days, and their velocity 175-150 km. per second. 

Another recent disturbance which seems to suggest 
the possibility of a long-deferred activity associated 
with a spot group occurred in February. On that 
occasion the largest spot group which had appeared 
for more than two years, and showed considerable 
activity, passed the central meridian on February 7, 
and disappeared at the west limb on February 13, 
without any accompanying magnet it! disturbance. 
Thereafter the disc wan completely free from spots 
until February 27. On February 19, however, a 
very notable magnetic disturbance commenced, 
which for six consecutive days ranked as ‘great’, 
and for a further three days as ‘moderate* in the 
Stony hurst system of characterisation. In this 
instance the time interval between the central 
moridian passage of the spot group and the commence¬ 
ment of the magnetic disturbance was twelve days, 
and that to the maximiun range, which occurred on 
February 21, was 14 dayH ; if a physical association 
betwoon the two is assumed, this would imply 
particle velocities of 150 km. and 125 km. per sec. 
respectively, which are of the same order of magni¬ 
tude as those postulated in the more recent disturb¬ 
ance, and are moreover of the order of radial velocities 
whioh have boon observed spectroscopically in 
prominences and dark hydrogen flooculi. 

Hitherto, it has been considered that the most 
probable interval between the occurrence of a spot 
group on the central meridian and an associated 
magnetic storm is about one and a half days, with 
a range of from two days before to four days after 
the central meridian passage 1 . 

An interval of 1J days implies a velocity of trans¬ 
mission of the particles of about 1,200 km. per sec., 
and this interval seems well established for cases in 
which the association of spotH and storms is fairly 
obvious. But the possibility of an association in 
particular cases at much longer intervals does not 
appear to be ruled out, and if such an association 
can be proved, it might go far to clearing up much 
of the obscurity which still remains as to tho relation 
between terrestrial magnetic conditions and solar 
phenomena. Tho present time, when with the 
approach of sunspot minimum the solar conditions 
are much simplified, is an eminently suitable one for 
carrying out such an investigation. 

The problem, however, is not simple, for if it bo 
admitted that particles with so low a velocity as, 
say, 120 krn. per sec, may be responsible for tho 
production of magnetic disturbances, then there 
seems no reason why particles with any velocity 
between this and the maximum attainable may not 
be productive of disturbance, with any interval up 
to 14 days between the central meridian passage 
of the disturbed solar area and tho associated magnetic 
disturbance. If it is found that the length of observed 
interval does not vary continuously throughout its 
range, but tends to be grouped round certain values, 
there would bo an indication that the particles con¬ 
cerned tended to have certain specific velocities, 
perhaps related to their size, or to the wave-lengths 
of light responsible for the radiation pressure to 
which their velocities may be attributed. 

J. P. Rowland, S.J. 

Stonyhurst College Observatory, 

Nr. Blackburn. 

May 9. 

1 of. Greaves Mid Newton, Mm, Not. Roy. A*t. Soe 88, 650, end 

88, 84, 


A Destructive Lightning Plash 

On Tuesday, May 9, at 3.40 p.m., a single destruc¬ 
tive flash of lightning came to earth on my property 
at St. Marybourno, Andover, doing freakish damage 
there besides blowing very many of the electric light 
fuses in the village and ‘blowing up’ fourteen tele¬ 
phone boxes. The lightning struck a tree and a wire 
fence about 100 yards from the house but tho charge 
of current in tho local 230 volt village circuit was 
such that tho fuses wore not merely blown but those 
in my house made of copper 26 s.w.u. blew out the 
asbestos packing and deposited bright metallic 
copper all over the inside of the porcelain covers. A 
wireless wot that was connected to the lighting circuit 
and to a well exposed aerial was not damaged at 
all oven though there was no earth connexion to 
the aerial. A proper lightning guard is now in place. 
In my absence, the wireless sot was not actually 
turned on; had it been, more things might have 
happened. 

The more freakish incidents, however, occurred 
where the lightning actually struck. The tree struck 
is a black Italian poplar about 50 foet high then 
bursting into loaf, but there are no visible marks 
higher than about 20 feet. Below this there is a 
narrow score down one side and on the other a great 
area of the tree is stripped bare and tho bark thrown 
about. The troo stands 7 feet away from a wire 
fence put to protect a 3-year-old quick fence from 
tho cattle, and there is a similar wire fence 7 foot 
beyond. At a point 30 feet up tho hill from the 
ti*eo there is a iabumam straining post and about 
15 foot from this post is the nearest corner of an 
American wind pump with galvanised iron tower and 
galvanised sails. This stands 35 feet high and would 
appear to have been an excellent route for the 
lightning to earth, but it was not touched. The top 
of the straining post whore a branch of the lightning 
evidently stria ok was blown to pieces and tho bits 
scattered for about 30 feet. This post was split down 
to the ground but the Lightning left it at the bottom 
wire 16 inches above the ground and made this red- 
hot, burning off the zinc as far as the tree. There 
tho strained wire broke and tho lightning smashed 
i the oak post at this point breaking it clean in half 
and splitting both ends. The three intermediate oak 
posts are undamaged except for being scorched by 
the rod-hot wire. 

At the foot of tho smashed post a big flint put 
there to help steady it showed a mark which attracted 
the attention of Mr. F. H. Mackintosh, a well-known 
geologist, who thought it due to tho lightning, and 
when I tried to lift the flint up the upper half came 
clean away from the lower half. A number of small 
flints also showed clean new fractures. This post, 
No. 4 from tho start, was 7 feet from the tree and 
the flash dug a trench between in the turf ubout two 
feet wide and one deep, throwing the earth and sods 
as much as twenty feet away, and two sods wore 
left in the treo about 12 and 15 foet up. 

It so happened that my gardener, Mr. Waters, woe 
standing at tho door of the house and was looking 
that way at the time as he did not like the look of 
j the cloud; he saw the earth and stones thrown 
( up like a shell-burst and as they fell a cloud of' dark 
I smoke and steam blow away. Almost immediately 
| after tho flash there was a deluge of min of very 
i short duration—0 03 inch ail told. This no doubt 
started before but was overtaken by the flash. Some 
of the bark was combed into a fine matted fabric 
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and nearly black. Some of these fell 50 to 60 feet 
away but the short sharp wind may have helped 
them to travel. A second trench was dug through 
the quick fence to the further wire fence. 

About 100 yards of the fence was badly damaged. 
Continuing down the hill the 9th post was broken 
clean through below the bottom wire but posts 
5, 6* 7 and 8 were not touched, nor were posts 10, 11, 
12, 14, 1ft, 18, 21, 22, 23. Posts 13 and 15 showed 
slight damage near the ground but post 17, which 
had been an oak gate post, was split from the top 
wire to the ground. Posts 19, 20, 24 and 25 showed 
slight damage near the ground. This fence went on 
another 100 yards to the river but no more posts 
showed any damage. 

Going up the hill from the straining post much 
the same sequence of damaged and undamagod posts 
was found. Perhaps it may be worth mentioning 
that post No. 1ft, 100 feet from the straining post, 
had the top broken cloan off and below the bottom 
wire the post was split open so badly that the one 
part was nearly free. 

Only ton minutes before cows had been lying 
round the mill but fortunately they had been taken 
away to be milked. 

The whole village was properly scared by the flash 
which seems to have been of exceptional violence, 
and they were expecting me to come and dig up 
the thunderbolt. 

St. Maryboume, 0. V. Boys. 

Andover. 

May 15. 


Photographic Graticules 

In the annual report of the Department of 
Scientific and Industrial Research, 1932-1933, par. 4 
on p. Ill, dealing with the work of the British 
Scientific Instrument Research Association, gives the 
impression that photographic graticules were not 
produced in Great Britain previous to the investiga¬ 
tion carried out by the British Scientific Instrument 
Research Association to which the paragraph refers. 
This arises as the result of certain excisions which 
I made for the purpose of reducing the draft drawn up 
by the British Scientific Instrument Research 
Association to a length suitable for its inclusion in 
the Report of the Department of Scientific and 
Industrial Rosearch. I had no intention, in abbre¬ 
viating the draft, of rendering it open to being road 
so as to convoy this wrong impression. 

In fairness to Mr. Julius Rheinberg, I should like 
to direct attention to the fact that he did great 
service to tfie optical industry during the War by 
developing the manufacture, by his firm, of large 
numbers of graticules required in instruments for 
Service purposes, and that his firm has been regularly 
supplying “grainless” and “filmless” photographic 
graticules since that time, though I loam that 
production of the latter variety has now been dis¬ 
continued. I am the more sorry that the excisions 
should have made the paragraph oapable of giving 
rise to the impression mentioned above since, on 
one occasion at my personal request, Mr. Julius 
Rheinberg undertook the production of gratioules of 
a particular kind needed-for a new type of instrument 
which had just been developed by a British manu¬ 
facturer who had failed to obtain satisfactory 
graticules of that type from any other source. 

Herbert Jackson. 

26, Russell Square, W.C.l. 


An Oestrogenic Substance from Plant Material 

In a recent communication 1 A. Butenandt mentions 
the identity of animal folliclar hormone with the 
substance found by him also in plant material. In 
this connexion I should like to take the opportunity 
of presenting the results of my researches, which will 
appear shortly in full in the Bulletin of the Polish 
Academy of Sciences. 

From ft5 kgm. of the female flowers of the willow 
I obtained a semi-crystalline substance having a 
strength of 35,000 m.u. of the follicular hormone. 
After the further extraction of this original prepara¬ 
tion with 60 per cent ethanol and benzene, more than 
11,000 m.u. were found in the benzene fraction. 
From the alcoholic solution I obtained by G. Marrion’s 
method 7 -5 ingm. of crystals, the properties of which 
were identical with the properties of trihydroxy- 
oestrin prepared by me from female urine. The 
microscopical aspect and the solubility in various 
solvents of the two substances were in both cases 
very similar ; the absorption spectrum in the ultra¬ 
violet and the melting point of the acetyl derivatives 
(126°) boing identical. By mixing crystals of the 
willow preparations with crystals of trihydroxy- 
oestrin from urine (rn.p. 277°) the melting point of 
the urine preparations was lowered only 1°. 

The substances differ, howevor, in their biological 
activity, which in plant material was about 1,000 m.u, 
in 1 mgm., whereas in the purest preparations of 
trihydroxyoestrin from urine I have found the 
activity to bo 4,000 m.u. in 1 mgm. (aqueous injections 
in five doses, each 0-2 c.c. in 36 hours). From the 
mother liquid after the crystallisation of trihydroxy¬ 
oestrin, a yellow substance in the form of small 
particles separated, the activity of which was about 
1,800 m.u. in 1 mgm. The small quantity of this 
substance prevented, however, its further examina¬ 
tion. 

Holer law Skarzyj&bki. 

Institute of Medical Chemistry, 

Jagellonian University, 

Cracow. 

April 1. 

1 Naturwus., 21, 49; 1933. 


Detection of Traces of Carbon Monoxide in Air 

In Nature for March 25 and May 6, pp. 441 and 
654 respectively, it has been pointed out that 
carbon monoxide con be detected in air (1) in 
proportions of 0*016 per cent by the palladium 
chloride solution method, and (2) in proportions 
of 0-004 per cent by the Hartridge reversion 
spectroscope. 

While palladium chloride papers have been used 
here to this order of accuracy, the iodine pentoxide 
method is used when the detection (and measure¬ 
ment) of still smaller proportions is required; it 
has been claimed* that 10 • grams of carbon monoxide 
can be detected as iodine in this way. Such sensitivity 
has not been required here ; we have, however, used 
this method to detect one part in 200,000 (0*0005 
per cent), and find it suitable for routine use. 

H. R. Ambler. 

Research Department, T. C. Sutton, 

Woolwich. 

May 8. 


1 Aokerm&nn, Ohm, Ztg., 67 , 164; 1933. 

• Taut* and Jung maim, ww- «. Wat$«rfach. t 96,1049; 192T, 
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Burmese Spirit-World* In Man for April, Maung Htin 
Aung describes certain beliefs relating to spirits held 
in Burma. Spirits are of many kinds, but fall into 
two main divisions—the higher, which are wor¬ 
shipped, and the lower, which are not. The former 
are Buddhist, or pre-Buddhist which became semi- 
Buddhist on the introduction of that religion into 
the country, among them being ‘tho thirty-seven 
Nats*. The lower spirits have not yet been described 
in detail. Of them there are three kinds. Tho com¬ 
monest, the ah-aain-tha-yb, are ‘ghosts’ which wish 
to hurt and frighten human beings. There are four 
grades, of which the lowest, the hmin-zar , appear in 
tho form of small animals, darting out of the dark¬ 
ness. If one of these runs around a man three times 
completely, he will die in seven days. The tha-hab 
appear in various forms and make noises. The 
tha-yb and the tha-bet do not differ greatly and are 
more powerful than tho tha-hsk. They can inflict 
physical injury and prefer human flesh to the meat 
which satisfies the first two grades. Witch masters 
give these spirits meat regularly to have them as 
servants ; but if they then fail to supply the meat, 
they are liable to be attacked. The dt-ta-aount 
guards hidden treasure, its power varying with the 
value of the treasure. It does not harm human 
beings unless they attempt to take the treasure. The 
kyat is totally harmless, and lives in holes in the 
ground, coming out at night to feast and laugh the 
whole night through. Thoy are kindly and often 
entertain travellers at their feasts. All these spirits, 
being forms of evil, are frightened by religion and 
piety. When a spirit is troublesome, it may be driven 
away by summoning a monk to recite prayers, or a 
master of magic to exercise his art against it or by 
an offering made to the Nats, who order tho spirit to 
leave, or by appealing to an administrative officer, who 
orders it not to interfere with the King’s subjects on 
pain of exile. A spirit is powerless to disobey an 
order of exile from the Crown. 

Mesolithic Culture in Palestine. Three communica¬ 
tions in the Journal of the Royal Anthropological 
Institute, vol. 62, pt. 2, deal with the mesolithic period 
in Palestine, which was unknown before the investiga¬ 
tions therein described. Miss Dorothy Garrod 
describes the excavation of the caves of Shukba and 
Mughoret el-Wad, Mr. Turvile Petre that of the cave 
of Mugharet el-Kerbarah, and Miss Dorothea Bate 
reports on the animal remains from the caves, in 
so far they throw light on the mesolithic fauna of 
Palestine. The stratifloation of the two caves 
excavated by Miss Garrod was much involved. In 
the Shukba cave the strata extended from Byzantine 
to Mousterian. At Mugharet el-Wad, the outer 
chamber showed remains of all ages to Arab times 
in inextricable oonfusion, while the inner chamber 
had an undisturbed sequence of four strata of upper 
paleolithic. The terrace of this cave, however, 
showed from reoent to bronze overlying a mesolithio 
stratum with two subdivisions, which corres¬ 
ponded with a clearly marked typologioal differentia¬ 
tion. The evidence from the two caves points to $ 
distinctively characterised microlithio culture, pre¬ 
cisely like nothing previously known, and therefore 
distinguished by the name ‘Natufian’, divisible into 
a Lower (Mugharet el-Wad B.2) and an Upper 
(Mugharet el-Wad £.1 and Shukba). A tentative 


h Items 

dating 5000—4000 b.c. is suggested. At Mugharet 
el-Kerbarah, Mr. Petre found a comparable culture 
which was particularly rich in worked bone. It 
resembles the Lowor Natufian of Mugharet el-Wad and 
represents the earliest phase of Natufian yot known. 
Miss Bate reports that many forms well represented 
in the cave deposits havo become much rarer or have 
disappeared in the modern fauna. Such aro a horse, 
a largo ox or buffalo, and the spotted hy«ena. There is 
nothing to suggest domestication, thougli the Natufians 
wero acquainted with agriculture. In Mousterian 
times the door was the predominant form ; by 
Mesolithic times the gazelle was predominant. 
This points to a change of climate from moist to 
dry and inferentially from a wooded to open country. 

Reptiles and Amphibians of the Pacific Islands. In 
connexion with their description of tho reptiles and 
amphibians collected in the Pacific Islands by the 
Whitney South Sea Expedition during the years 
1920-30, Charles E. Burt and May Danheim Burt 
discuss tho geographical relationships of the fauna 
(Bull. Amer. Mus. Nat. Hiat., 63, art. 5, Dec. 1932). 
The reptiles and amphibians on the islands of the 
Pacific Ocean are obviously derived from East Indian 
elements, which in turn show strong Asiatio and 
Australian affinities. The fauna of the South Sea 
Islands has been dorivod from New Guinean (or 
Papuan) elements and its eastward migration seems 
to have taken place through the Solomon, Banks, 
Santa Cruz and Now Hobrides groups to New 
Caledonia and the Loyalty Islands in the west and 
to tho Fiji group and points still closor to America 
in the east. That this distributional pathway has 
been made use of by the oriental fauna as a whole, 
is indicatod by the progressive and continuous 
reduction in the number of species inhabiting the 
more distant areas. It has even resulted in a few 
instances in the transplantation of oriental forms 
into the New World, Uhanoe dispersal has been very 
common in this distributional pathway, which has 
been determined by the linear order in whioh the 
greater land masses are arranged. 

Night Migrations of Schistomysis and Pseudocuma. In 
a short paper (“Quantitative Studies Between the 
Tide Marks”, Glasgow Naturalist , 1932) Mr. Richard 
Elmhirst, superintendent of the Scottish Marine 
Biological Station, Millport, gives some interesting 
information as to tho abundanoe of some common 
animals of tho beach. He shows that there is a set 
of tidal migrants whioh invade sandy shores after 
darkness. These include several amphipods, the 
mysid Schistomysis spiritua and the cuinacean 
Pseudocuma cercaria. In hauls taken in February 
1932 at the water’s edge in a sandy bay, Schistomysis 
was found in quantities near low water at 7.30 p.m. 
with the moon obscured. At 5 a.m. at low water with 
the moon shaded there were only a few left but a 
large number of Pseudocuma had taken their plaoe, 
Neither species was abundant at 10 p.m. when the 
moon was clear and the tide rising. Thus Schistomysis 
apparently left the shore when the moon was clear 
and was later replaced by Pseudocuma. Further 
hauls on different occasions show that these two 
species do not usually occur together but are found 
at different times of night or in the early morning in 
the same place. On the other hand, several amphipods 
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wore taken with Pseudocuma , especially at midnight. 
The proportions of the sexes were different at different 
times, adult females of Schistomysits occurring more 
frequently at 9 p,m, or midnight than in the early 
morning. 

Aristogcnesis. In a communication to the National 
Academy of {Sciences, Washington, on April 25, Prof. 
Henry Fairfield Osborn defined the term “aristo- 
genesis”, which lie had proposed at the meeting of the 
British Association in 1931. It is to be used os a 
descriptive term, without theoretical significance, and 
implies the orderly creation of something better or 
more adaptive, as observed when tracing series of 
fossils through successive ages. The new characters 
which tend towards betterment, arise independently 
in widely separated geographical areas, at the same 
or difforent aristogenie ratos. They are definite 
secular changes, rather than the changes due imme¬ 
diately to new habit or environment which were notod 
by Lamarck. They were studied by Waagen in evolv¬ 
ing series of shells of fossil mollusca, and by Osborn 
himHelf in the grinding teeth of successive fossil 
mammalia. The new characters which Osborn formerly 
namtnl “ recti grad at ions” may now botter be termed 
“aristogenes”. They develop more slowly than the 
“allometrons”, or changos in the proportion of parts. 

Spray Spreaders. The days belong to the past when 
a fungus attack was combatted by spraying infocted 
plants with a fungicide only. Modem Hpmy fluids 
contain a ‘spreador’ or wetting agent in addition to 
the fungus-destroying or insect-killing substance. A 
very useful survey of the various substances which 
can be used as spreaders and their chemical actions 
with some fungicides and insecticides appears in the 
1032 Year Book of the Horticultural Education 
Association (vol. 1) entitled ‘The Present Uses and 
Future Development, of Spray Spreaders” by Hubert 
Martin (pp. 76-84). The author deals first with the 
action of sproadors, and then discusses the various 
classes of substances used to this end. Soap was the 
first, and is, perhaps, still the most widely used 
spreader, but it is shown to have many limitations. 
A new method for its preparation from fatty acid and 
dilute alkali is described and shown to require less 
labour of preparation than the standard mothod of 
making a stock solution. The newer spreaders—sapa- 
mines, agrals and sulphite lyo -■ are described and 
by-products from oil refinement and oils themselves 
can also be used. The special question of spreaders 
for sulphur and the new idea of using a spreader for 
Bordeaux mixture are also discussed. The article 
is of great interest to all scientific horticulturists. 

Volatile Transport of Silica. In a contribution on 
this subject from the Geophysical Laboratory at 
Washington by J. W. Greig, H. E. Merwin and E. S. 
Shepherd (Amer. J . Jan. 1933, pp. 61-73), 

experiments are described showing that if the 
volatileH that are driven off from rocks when they 
are heated are under a small pressure, transfer of 
silica through the vapour phase is brought about at 
an important rate. In the absence of water or other 
volatiles, under conditions otherwise identical, the 
transfer was found to be too slow to be appreciable 
by the methods adopted. In the experiments, which 
were conducted at constant temperature, silica was 
vapourised from the inner surface of scaled bulbs of 
silica glass and deposited on platinum as crystals of 
crystobalite. When the temperature was high, 


crystobalite formed a continuous crust on the inner 
surface of tho tubes. It was found that even a small 
pressure of the volatiles produces a striking effect in 
inducing crystallisation in certain silicate liquids. 
This phenomenon may be applied to prepare crystals in 
glass for the study of equilibrium relationships in cases 
where it would otherwise be extremely difficult to grow 
crystals. Tho various deposits of crystobalite are 
described and illustrated by eight photomicrographs. 

Magnetic Data and Mine Surveying. In a paper read 
before the Institute of Mint' Surveyors (Staffordshire 
and Warwickshire Branch), on April 8, Mr. T. G. 
Booking directed tho attention of mino surveyors to 
certain phenomena of terrestrial magnetism which 
have a practical hearing on the accuracy with which 
precise magnetic surveying may be carried out. For 
accurate surveys, it is essential in the first place that 
the degree of magnetic disturbance occurring during 
tho process of surveying should be known, and for 
the use of mining engineers, the Colliery Guardian 
and the Iron and Coal Trade.& Review publish every 
week tables provided by the Royal Observatory, 
Greenwich, and tho Metoorological Office, which give, 
by moans of appropriate symbols, a measure of the 
disturbance in magnetic declination as recorded at 
Abinger and Eskdalemuir respectively. The ideal 
conditions for magnetic surveying are obviously at 
times of little or no disturbance, and Mr. Booking 
points out the possibility of forecasting favourable 
periods by making use of the well-known tendency 
of magnetic! disturbance and magnetic calm to recur 
at intervals of about twenty-seven days, equivalent 
to the synodic rotation period of the stm. In 1918, 
Dr. 0. Chroe, in a paper read before tho Institution 
of Mining Engineers, pointed out that there is 
decidedly more than the average chance that a day 
which follows about twenty-seven days after a dis¬ 
turbed day will show more than normal disturbance 
and, conversely, that a day which follows about 
twenty-seven days after an international ‘quiet’ day 
will show less than normal disturbance. Using the 
daily Abinger magnetic data, Mr. Hocking con¬ 
structed a chart covering tho period April, 1928- 
March, 1933, by arranging tho daily symbols suc¬ 
cessively in horizontal rows of 27. The recurrence 
tendency becomes at once apparent by well- 
marked groupings or sequences of similar symbols. 
Mr. Booking advocates that in Great Britain 
magnetic surveying should be carried out between 
10 h and 14 h G.M.T. ; during these hours his analysis 
shows that a small i>ercentage only of magnetic 
disturbances occur and, in addition, the rate of 
change of the diurnal variation of declination is 
then usually least. 

Low Temperature Research. The “Reports and 
Communications” made by the Kamerlingh Onnes 
Cryogenic Laboratory at Leyden to the First Inter¬ 
national Committee of the International Refrigeration 
Institute at the Sixth Congress held at Buenos Aires 
in the summer of 1932 have been issued as a separate 
volume of 460 pages by Ijdo of Leyden. Under the 
head of thermometry. Prof. Keesom reports that the 
coefficient of increase of pressure with temperature 
for helium has been found to be 0-0036609 by the 
Leyden and 0 0036606 by the Berlin observers, the 
normal boiling point of oxygen —182-977° and 
-182-966°, of hydrogen -262-764° and -262-780° 0. 
by the two laboratories, that Leyden is not prepared 
to accept the international scale of the resistance 
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thermometer m defined by the Paris agreement of 
1927, that for resistance thermometry at helium 
temperatures a phosphor-bronze is best and that 
thermo-electric oouples of gold with 1 per cent cobalt 
and silver with 1 per cent gold are most suitable. 
Other communications deal with vapour pressures of 
hydrogen and helium, specific heats, speed of sound, 
a bibliography of thermodynamic diagrams for 
refrigerants, magnetic susceptibilities, and the effects 
of low temperatures on organisms. 

Latitude Variation of Cosmic Rays. A. H. Compton 
has published (Phya. Rev. t March 16) the results of 
an elaborate co-operative investigation into the geo¬ 
graphical distribution of cosmic rays. Seven sots of 
ionisation chamber apparatus were constructed and 
measurements wore made at 69 stations. Tho ion¬ 
isation due to the cosmic rays was compared with 
that due to a Y-ray source, and measurements with 
different thicknesses of lead shielding allowed cor¬ 
rections to be applied for local y-rays. The ionisation 
plotted against barometric pressure (including there¬ 
fore both altitude and ‘barometer effect’) lies on a 
smooth curve for any one latitude, but the ionisation 
curves for high latitudes lie definitely above those for 
more equatorial regions. At sea-level the change in 
intensity from tho highest to the lowest latitudo was 
14 }>or cent, at 4,400 metres it was 33 per cent. The 
change with latitudes was moro consistent when 
plotted with reference to the earth’s pole of uniform 
magnetisation. The shape of the curves is in excel¬ 
lent agreement with the theory of Lemaitre and 
Vallarta, which considers the effect of the earth’s 
magnetic field on electrons coming from remote apaoe, 


and a well fitting curve is obtained by assuming that 
a considerable portion of the ionisation at high 
latitudes is due to electrons with energy about 
7x10* volts. It appears that the variation cannot 
be due to the magnetic deflection of particles within 
a few hundred kilometres of the earth, and it seems 
likely that the primary cosmic rays consist at least 
in part of charged particles. These experiments are 
apparently the first to give any systematic inform¬ 
ation about tho primary cosmic rays as distinguished 
from the secondaries which they produce. (See also 
Nature, May 20, p. 713.) 

Energy Absorbed in the Cold Working of Metals. 
Rosenhain and Stott, working at tho National Phys¬ 
ical Laboratory, have measured the evolution of heat 
produced by drawing down a wire in a diamond die 
(Proc. Roy. Soc., April). The wires were of copper 
and of aluminium and tho drawing was carried out 
continuously with the die immersed in a calorimeter 
full of oil. The tension in the wire was measured by 
passing tho wire to and from the die over pulleys 
connected to electrically-indicating spring balances. 
The results indicate that tho heat liberated is loss 
than that equivalent to tho work performed, so that 
some energy becomes latent in the deformed metal. 
Since this energy is measured as a small difference on 
a rather small quantity of heat, tho accuracy of 
measurement is not high, and the differences in the 
manner of working the metals make it impossible 
accurately to compare the valuos with those of other 
workers. The ordor of magnitude of tho values is, 
however, the same as that obtained by Farren and 
Taylor, who used a bar stretched in a testing machine. 


Astronomical Topics 


Astronomical Notes for June. There is a close con¬ 
junction of Mars and Jupiter at 9 p.m. on June 4, 
Mars being 15' south of Jupitor ; the planets will be 
abovo the horizon in England until after midnight. 
On the o'veiling of June 8 there is a conjunction of 
Mercury and Venus, Mercury being about a degree 
north of Venus. The planets will be low down, but 
it may be possible to observe them. Saturn may be 
observed in the morning hours, but its south declina¬ 
tion of nearly 17° is a hindrance to accurate work. 

The sun roaches the solstice, and summer com¬ 
mences, at 9 p.m. on June 21. 

No occupations are visible in London under 
favourable conditions. 

Absorption of Light in the Galaxy. Several astrono¬ 
mers have in recont years expressed the opinion that 
the amount of absorption of light by scattered matter 
in interstellar space is greater than that previously 
assumed, and in consequence that the ordinarily 
accepted distances of remote objects need reduction. 
A Science Service bulletin of April 19 gives an out¬ 
line of work being carried on by Prof. Joel Stebbins 
and Dr. G. M. Huffer at Washburn Observatory, 
Madison, Wis. They conclude that there is more 
matter in interstellar space than that embodied in 
the stars themselves, and that we probably do not 
see even to the centre of our galaxy, much less to 
the farther side of it. The suggestion has already 
been made that the dark obscuring cloud in the 
Sagittarius region may hide from us the bright central 
region of the galaxy, which may be conjectured to exist 
from the analogy of the great nebula in Andromeda. 


Variation of Latitude. The Cookson floating tele¬ 
scope, lent by Cambridge Observatory to the Royal 
Observatory, Greenwich, has now been in use there 
for three periods of soven years. The period of seven 
years is that in which the curve of latitudo variation 
is expected to repeat itself, as its principal compo¬ 
nents have periods of 14 and 12 months. A large 
diagram, showing the variations for 21 years, is 
reproduced in Monthly Notices of the Royal Astro¬ 
nomical Society for March. The first seven years show 
tho largest amplitude, attaining nearly 0 30* in each 
direction. In the second period it is smaller, barely 
exceeding 0*20". At tho end of tho second period 
and the beginning of tho third there are four years, 
1925-28, in which the variation barely reaches 0-10*. 
After that it rovives somewhat, though riot reaching 
tho amplitude of the first period. As Sir Frank Dyson 
describes it : “The natural period had been damped 
out and a fresh start was made in the second half of 
1929”. 

Tho same issue of tho Monthly Notices contains 
a paper by Dr. J. <J. Dobbie, investigating tho 
effects of tidal displacements of the vortical on 
latitude variation. Some recent work by Dr. 
H. Stetson suggested that this might amount 
in magnitude to 0*09*, which would be on im¬ 
portant fraction of the whole variation. Dr. 
Dobbie’s investigation, which makes use of the 
Miohelaon-Gale experiment on tides in pipes, gives 
a much smaller value, barely reaching 0*01', 
which is practically negligible. It is inferred that 
the effects noted by Stetson arise from some 
other cause, 
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Vitamin Content of Butters 


B UTTER is an important source of vitamins A 
and D in the diet, but the amounts present 
vary with the feeding of the cow and also, in the 
case of vitamin D, with the amount of sunlight to 
which the animal is exposed. Summer butter is more 
potent than winter butter. Since much of the butter 
consumed in Great Britain is imported, it is essential 
to know whether it can compare in vitamin value 
with the home-produced article and whether storage 
has any influence upon its potency. Experiments 
carried out during the past few years by Crawford, 
Perry and Zilva on Australian, New Zealand and 
English butters add to our information on this 
subject.* 

Ilia tests were carried out on young rata : for 
vitamin A assays they were given a diet deficient in 
this vitamin, but containing irradiated hardened 
vegetable oil, dried yeast and lemon juice to supply 
vitamins I), B and C respectively. When growth had 
ceased, small doses of butter were given daily for 
four weeks and the growth rate compared with that 
of other animals supplied with 3-6 drops of cod liver 
oil daily. For vitamin D tests tho animals were kept 
on McCollum’s racbitogenic diet No. 3143: the 
prophylactic method was used and the positive 
controls were given 3-6 drops of cod liver oil daily. 
All the animals were killod after 28 days and the 
ash content of the dried fat-free bones of the hind¬ 
legs estimated. The ratio of ash to organic residue 
was worked out and the degree of protection from 
rickets expressed as a percentage of tho protection 

* Medical Research Council. Special Report Berios, No. 176: 
Vitamin Content of Australian, New Zealand and English Mutton. 
By M. E. F. Crawford, K. O. V. Perry and S. S. Zilva. (London : H.M. 
Stationery Office, 1932.) it. net. 


given by the cod liver oil. Three doses of butter 
were usually employed, 0*1, 0*2 and 0*0 gm. daily, 
and six rats were put on each dose. 

The English butters tested were obtained in winter 
from cows stalled but also given up to 8 oz. cod liver 
oil a day. 01 gm. daily produced about as good 
growth in the depleted rats as the dose of cod liver 
oil given to the positive controls, whilst 0*6 gm. daily 
gave almost complete protection from rickets. The 
butters were retested after 5-20 months storage at 
—10° to —12° C. There appeared to have been some 
loss of vitamin A after 20 months’, but no, or only 
slight, loss of vitamin D after 6 months’, storage. 

Summer and winter butters from New Zealand 
and two summer butters from Australia were ex¬ 
amined. The latter were as potent as the English 
butters, and the New Zealand summer butter was 
not significantly less active. The New Zealand winter 
butter, however, contained less vitamin D than the 
others. Storage at a low temperature for periods up 
to two years had little effect on the vitamin content 
of those butters : the New Zealand summer butter 
showed some loss of vitamin D in this time. 

Further conclusions from this research are that tho 
brood of the dairy herd, the district in which it is 
pastured, and the process of neutralising acid creams 
before churning, have no effect on the vitamin content 
of the butter from Australia and New Zealand. 
Butters from those Dominions thereforo may be 
recommended to fill deficiencies in the home supply. 
The preface to the report states that imports from 
Australia and Now Zealand have already increased 
from 20 per cent of our total imports in 1913 to 44 
per cent in 1932. 


University Statistics of Great Britain 


T HE tabular statements compiled annually by 
the University Grants Committee from returns 
submitted by universities and university colleges in 
Great Britain and published by H.M. Stationery 
Office* are models of what such publications should 
be —lucid, comprehensive, concise. Here is set out 
on twenty pages a conspectus of fifty-five institutions, 
comprising all important aspects susceptible of 
statistical presentation. The tables are preceded by 
a brief introductory note directing attention to some 
salient features of the returns with comments on their 
significance. 

Students are classified according to sex, domicile, 
dwelling place (hostel, lodgings, home) during 
term, age on admission, grade, subjects of study, 
degrees and diplomas obtained. Of the total num¬ 
ber of full-time students (36,751 men and 12,759 
women) in attendance in 1931-32, approximately 23 
per cent were in London, 21 per cent in Oxford and 
Cambridge, 21 per oent in the provincial universities 
of the midlands and northern England, 23 per oent 
in Scottish universities, 6$ per cent in Wales and 6 
per cent in Bristol, Reading, Southampton and 
Exeter. Some 4,400, nearly 10 per oent, came from 
abroad, that is, from homes outside the British Isles, 

* University Grant* Committee. Return* from Universities and 
University Colleges tu Receipt of Treasury Grant. Aoademlo Year 
1931-32. Pp. 26. (London ; H.M. Stationery Office, 1933.) U. 3d. net. 


as did likewise 1,600 (more than 10 per cent) of the 
part-time students. Of these 6,900 visitors from 
abroad, more than half (2,609 full-time and 726 part- 
time) were from countries within the British Empire, 
whilst 1,741 full-time and 775 part-time students 
wore foreigners. The following table gives the 
numbers of full-time students from abroad at those 
seats of learning to which they resorted in the 
greatest numbers and the ratios of such visitors to 
the total numbers of full-time students in attendance : 


London 

(1) M E. 
ovpTHea* 

1116 

(2) Foreign 
I’ountrlr# 

007 

(1) and 
<2> 

1723 

Per cent 
of total 

15 

Univ. Coll. 

230 

131 

361 

18 

Sch, of Economics 

133 

16H 

301 

37 

Imp. Coll. 

177 

47 

224 

22 

King’s Coll. 

121 

59 

180 

12 

Medical Schools . . 

300 

132 

432 

13 

Edinburgh 

369 

182 

561 

10 

Oxford 

306 

236 

541 

11 

Cambridge 

342 

187 

529 

9 

Glasgow 

133 

79 

212 

4 

Manchester 

06 

68 

133 

5 

St. Andrews 

14 

102 

110 

14 

Birmingham 

24 

82 

100 

7 

Leeds 

06 

32 

97 

0 
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At a time when world economic problems and the 
quest of internationally acceptable solutions have 
assumed the tragic urgency of riddles of the Sphinx, it 
is interesting that more than a third of the London 
School of Economics students were from abroad and 
more than a fifth from foreign countries. The Imperial 
College (of Soienoe and Technology) justified its name 
by drawing 17 per cent of its students from the out¬ 
lying parts of the Empire. The number of such 
students at Oxford was smaller than at Cambridge, 
notwithstanding the imperial mission assigned to 
Oxford by Rhodes as the alma mater of the Rhodes 
scholars from the dominions. Tho large proportion 
of foreigners at St. Andrews and Birmingham is 
noticeable. 

Closely associated with the question of the resort 
to our universities of students from abroad is the 
pursuit of advanced studies in them. Of the total 
number of full-time students 2,399 (7 per cent more 
than in the previous year) were engaged in research 
or other advanced studies and they were congre¬ 
gated chiefly at London (Imperial Coll. 241, Univ. 
234, King's 131, School of Economics 1 IS), Cam¬ 
bridge (372), Oxford (241), Edinburgh (145), Man¬ 
chester (139), Birmingham (83). Part-time advanced 


students were numerous at London (Univ. Coll. 192, 
B irk beck 178, School of Economics 99, King’s 84, 
Univ. Coll. Hosp. Medical School 80), Liverpool 
(217), Glasgow (105). 

University libraries are confronted everywhere at 
the present time with the difficulty of coping with 
tho increasing number and cost of periodicals. The 
returns disclosed the fact that last year the ratio 
between expenditures on the purchase of periodicals 
and of books respectively rose from 2:5 to more 
than 3:5. The University Grants Committee points 
to the danger lest “What we may call the "Periodicals 
interest’ may by force of circumstances becomo ho 
firmly established that it will in effect succeed in 
securing for itself the first call on limited library 
funds, and thut only what is left over after its 
demands havo been mot will bo available for the 
purchase of books proper.” 

University finances soom to havo stood tho strain 
of hard times well, thanks to timely limitation of 
commitments and concentration upon essentials* and 
the deficits of all the institutions, ten in number, of 
which the expenditure exceodod income amounted 
only to just over £11,000. The largest of these 
lapses (it was at Aberdeen) was but £3,084. 


Fundamental Laws of Optical Rotatory Power 


'Hj *'HE February issue of tho BericJUe der deutschen 
1 chemischen QeseUschaft contains an interesting 
account, by Dr. Werner Kuhn of Heidelberg, of a 
theory of optical rotatory powor which he has 
developed with conspicuous success in recent years. 
A mathematical treatment of the problem ha a also 
been worked out by Dr. Kuhn and was published 
three years ago in the Transactions of the Faraday 
Society. 

It is pointed out that in spite of the general appli¬ 
cation of the principle that optical activity is asso¬ 
ciated with structural dissymmetry, attempts to 
predict the magnitude or even the sign of tho rotation 
of a new compound are singularly unsuccessful, and 
a more complete knowledge of tho physical aspects 
of rotatory power seems to be necessary for a better 
understanding of this elusive problem. Kuhn appears 
to have recognised that absorption bands in the 
visible and ultra-violet regions constitute the physical 
equivalents of the asymmetric molecule of the 
chemist. Each of these bands furnishes a definite 
contribution to the rotatory power, whioh is the 
algebraic sum of all such contributions, though some 
of these may be negligible in value. Thus the 
observed rotation is in reality an additive function and 
each individual part of the molecule may contribute 
its quota. 

In 1896, Cotton showed that the rotatory power 
of optically active compounds becomes abnormal in 
the region of absorption and that it is associated 
with circular diehroism. Now circular diehroism is 
caused by the unequal absorption of d- and J-circnlarly 
polarised light. Kuhn has developed this idea and 
has shown that a quantitative relation exists between 
circular diehroism and rotatory power; that is, 
either of these values can be calculated from the 
other, as illustrated by the case of chromium potas¬ 
sium tartrate dissolved in a solution of potassium 
hydroxide. Cotton investigated this solution in the 
visible region. In 1931 Kuhn and Szabo re-determined 
the values for both properties and extended their 


observations also into the ultra-violet region of tho 
spectrum. 

Still more striking ovidence is furnished by tho 
much more complex case of 0-octyl nitrite, which 
Kxihn and Lohmann described in 1932, Here the 
curve of circular diehroism consists of several undu¬ 
lations and is partly positive, partly negative. From 
this highly oomplox curve a correspondingly complex 
curve of rotatory dispersion has been calculated and 
the values which are thus obtained are shown 
graphically to approximate very closely to experi¬ 
mental results. 

Thus the rotatory power is the sum of the positive 
and negative contributions of several bands, which 
in the visible region are noarly but not completely 
balanced. Now general absorption is due to the 
presence in the molecule of ohromophore groups, but 
optical rotation is not produced unless tho electronic 
vibrations in a ohromophore group are coupled with 
those of another group (which is probably non- 
absorbent or colourless), in such a way that when 
one vibration proceeds, say, from left to right, the 
other proceeds from back to front. Coupling of two 
vibrations in this fashion produces a difference in 
the absorption of d- and /-circularly polarised light 
and therefore diehroism, which in its turn gives rise 
to optical rotatory power. Thus in order that an 
absorption band may contribute rotatory power, it 
is essential that the electronic vibrations originating 
from a ohromophore group should be capable of 
transmission to another part of the molecule ; and 
the effeot is greatest when this ohromophore group 
lies near the ‘centre of asymmetry’. Should these 
bands lie in tho visible or early ultra-violet region of 
the spectrum, the effect on rotatory power will be 
very marked. 

Tho author also deals with the vicinal offeot on 
rotatory powor of chemical changes near tho absorp¬ 
tion band. This aspect of the problem forms the 
subject of a separate contribution by Dr. K. Freuden- 
berg. 
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University and Educational Intelligence 

Cambridge .—An election to the Isaac Newton 
studentships will take place early in tho Michaelmas 
Term 1933. These studentships are for the furtherance 
of advanced study and research in astronomy 
(especially gravitational astronomy, but also including 
the other branches of astronomy and astronomical 
physics) and physical optics. Those members of the 
University are eligible for the studentship who have 
obtained a degree in the University and were less 
than twenty-five years of age on January 1, 1933. 
The studentship will be of the value of £250 and will 
be tenable for throe years. Candidates are invited 
to send in their applications to the Vice-Chancellor 
botwoen October 10 and 10. 

The Raymond Horton-Smith prize for 1931-32 has 
boen awarded to Dr. J. E. Semple, of Corpus Christi 
College. 

Tho Council of tho Senate recommends that the 
rooms in the Forestry School when vacated by the 
Department of Forestry be assigned to the Depart¬ 
ment of Geography. 

It is recommended by the General Board that an 
additional University lectureship be established in 
the Department of Geography, and additional 
University demonstratorships in the Departments of 
Chemistry, Physiology, and Zoology. 

Dublin.— Sir Charles Arthur Kinalian Ball has 
boen appointed Regius professor of surgery in 
succession to the late 8ir William Taylor. Sir Arthur 
is a fellow of the Royal College of Surgeons in Ireland, 
and has been senior surgeon to Sir Patrick Dun’s 
Hospital since 1922, as well as being honorary 
consulting surgeon to several other institutions in 
Ireland. 

Mr. John Purser has been appointed professor of 
civil engineering in succession to Prof. David Clark. 
Mr. Purser is assistant professor of civil engineering 
in the City and Guilds (Engineering) College, and 
reader in civil engineering in the University of 
London. 

Leeds. —Dr. W. Mac Adam has been elected to 
the chair of clinical niodicino as from the beginning 
of next sossion and Dr. R. H. Evans has been 
appointed lecturer in civil engineering. 

It has boen decided to institute a part-time course 
in biology leading to a diploma. The course will 
occupy six hours a week (three hours in the evening 
and throo on Saturday morning) and will extend over 
two sessions. It is designed particularly to meet the 
needs of teachers who want a qualification in this 
subject. 

The University Council has accepted most grate¬ 
fully from Mrs. Graham of Headingley a gift of 
£1,200 for the endowment of a scholarship in memory 
of her husband, Dr. James Graham, who was for 
twenty-five years director of education in the city 
of Leeds. The scholarship will be open to candidates 
whose parents live or have lived in Leeds, and who 
have attended an elementary or secondary school 
in Leeds for at least three years, provided that they 
have passed either the matriculation or the Higher 
School Certificate examination prior to enrolment 
at the University. Preference will be given to a 
candidate desiring to proceed to a degree in com¬ 
merce. 


London.— Mr. C. A. Mace, sinoe 1930 head of the 
Department of Experimental Psychology in the 
University of St. Andrews, has been appointed 
University reader in psychology (Bedford College). 

The title of University reader has been conferred 
on the following in respect of posts held at the 
Colleges indicated : biochemistry, Dr. Katharine H. 
Coward (College? of the Pharmaceutical Society); 
chemistry, Dr. David C. Jones (East London College), 
and Mr. Bryan Topley (University College). 

The Dunn exhibitions in anatomy and physiology 
for 1933 have been awarded respectively to Mr. 
J. C. B. Bone (Middlesex Hospital Medical School) 
and Mr. J. 8. Horn (University College). 

Manchester. —Prof. I. M. Heilbron has accepted 
an invitation to a chair of organic chemistry in the 
University. Prof. Heilbron was bom in Glasgow, 
and received his early education in that city at the 
High School and the Royal Technical College, of 
which institution ho was a lecturer from 1909 until 
1914, and, after tho War, professor of organic 
chemistry. He was appointed to the Heath Harrison 
chair of organic chemistry in the Univorsity of 
Liverpool in 1920, and has held that post to tho 
present date. Ho is known for his researches on 
natural products, especially fish liver oils, fat soluble 
vitamins, cholesterol and other sterols, and was 
elected to a fellowship of the Royal Society in 
1931. 

Dr. John Prescott, leeturor since 1905, and, since 
1922, head of the Department of Mathematics in tho 
College of Technology, retires at the end of the present 
session. Mr. J amos Winterbottom, director of spinning 
in the Collego of Technology, also retires ; he has 
been on the staff of the College since 1894. 

Dr. R. W. Gurney, at present assistant lecturer 
in physics in tho Univorsity, has been appointed 
research fellow in the University of Bristol. 

Reading.— The Council of the University has ap¬ 
pointed Mr. R. Roe to be professor of agriculture in 
succession to Prof. 8. Pennington, who retires in 
September. Mr. Rae is at present professor of crop 
and animal husbandry in the Queen’s University, 
Belfast. 

The twenty-fourth Conference of the Association 
of Teachers in Technical Institutions is to be held at 
Lincoln on June 3-6. All meetings will be in the 
Technical College. The arrangements have been in 
tho hands of a committee of the Association’s Leicester 
Branch (Joint Hon. Conference Secretaries—Messrs. 
T. E. Hartley, and M. Brewitt, Technical College, 
Lincoln). The first public meeting will be held on 
June 5, when the Conference will be officially wel¬ 
comed by the Mayor of Lincoln (Alderman J. W. 
Payment), and the retiring president, Mr. S. H. 
Moorfield (Mining and Technical College, Wigan), 
will induct the president for 1933-34, Mr. F. H. Reid 
(Technical College, Paddington). Resolutions on the 
following topics, among others, will be discussed by 
the Conference : regional co-ordination of technical 
education ; increase in number of technical institu¬ 
tions and extensions; education and industry; 
junior instruction and junior unemployment centres; 
closure of junior technical schools; recruitment for 
industry. An exhibition of books and apparatus 
will be held in the Technical College during the 
Conference. 
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Calendar of Nature Topics 

Persia, <# Wind of lao Days” 

In the Persian province of Soistan a violent wind 
from between north-west and north-north-west sots 
in every year about the end of May or early in Juno 
and blows almost without cessation until about the 
end of September. From its duration it is known as 
the “Bad-i-sad-o-bist roz” or “wind of 120 days”. 
It sometimes reaches a velocity of more than 70 
miles an hour, and carries a groat quantity of sand 
and dust, which have remarkable effects. In some 
laces the whole land surface is eroded, and old 
uiidings are eaten away and undercut near tho 
ground. Elsewhere the sand is deposited in 
wandering dunes, which overwhelm villages and 
choke water-supplies. All buildings, both ancient and 
modem, are built with blank walls on tho windward 
side; this wind appears to have been a regular 
feature of the climate of Seistan sinoe early historic 
times. 

The Cuckoo’s Call 

“On the first of June 
The Cuckoo changes her tune.” 

It has been suggested that the change referred to 
in the old rhyme is the singing of a triple instead of 
the usual double note, but this is probably an indi¬ 
vidual peculiarity, since there are birds also which 
can sing only cuek. It is more likely that the reference 
is to a change whioh takes place in the tune itself. 
In the spring, the cuckoo begins singing with an 
interval of a minor third; about June, it is said to 
proceed to a major third ; and later to a major 
fourth, then a fifth, after which its voice breaks 
before reaching a minor sixth. 

“Der Kuckuck drauf anfing geschwind 
Kuokuck ! sein’n G’sang durch Terz, Quart, 
Quint.” 

The cuckoo’s note itself has given trouble to the 
recorders. Gilbert White’s neighbour, “who is said 
to have a nioe ear”, found that it varied in different 
individuals ; “for about Selboume wood, he found 
they were mostly in D ; ho heard two sing together, 
the one in D, and the other in D sharp, which marie 
a disagreeable ooncert.” Some he heard in C. Hoff¬ 
mann says that the German folksongs mostly pitch 
the song in G major, whioh makes the song too deep. 
The English rhyme quoted above attributes the song 
to the female bird, but although the female sings 
and is even said to have a call of her own, the male 
is the most persistent caller. 

Display of Sage Grouse 

Amongst the many remarkable displays of birds, 
associated with the courting season, one of the most 
striking is that of the sage grouse ( Centrocercus 
ttrophaaiantis), a native of the sage-brush region of 
western North America from southern British 
Columbia to New Mexico, In Oregon, R. Bruce 
Horsfai] found the cocks assembling on May morn¬ 
ings by the shore of Klamath Lake, strutting with 
puffed-out chests and spread tails, and making noises^ 
which reminded him of the popping of corks on the* 
pier at Atlantic City (this was in 1918). The strut 
was made up of four movements. First, the filling 
of air sacs enormously expanded the throat pouch 
to the acoompanixnent of a grunting sound j second, 


a short stiff-legged run was made with neither 
pouch nor wings touching the ground ; third, the 
bird stopped suddenly, spread his tail and pushed 
forward his wings so as to raise the air pouch well 
up on the chest ; fourth, a sudden upward throw 
oaused the air pouch to rise and desoend upon the 
chest with a rubbery ‘plop*, which was repoatod 
three times before the whole performance recom¬ 
menced (Zoologioa , 2, 243 ; 1920). As many as sixty 
sage cooks were soon displaying at intervals of 
twenty-five to fifty foot, for each bird appeared to 
have a select territory on which no other dared to 
trespass with impunity. The display was not 
altogether a courting action, because when hens 
wandered through tho throng during the per¬ 
formance, no notice was ever taken of them. 

Barracuda Fisheries 

During the month of May, tho Barracuda fishery 
of California, which for six months supplies the 
markets of Los Angeles, readies its height. Occasional 
fish may appear in winter, but tho appoaranoe of 
shoals occurs about mid-March, and after the May 
maximum the catch tails away, having furnished 
some 3J million pounds of fish flesh in about six 
months. For the remaining six months a catch of 
about two million pounds from Mexico stocks the 
markets. The barracuda (Sphyrcena argentea) belongs 
to a group of fishes represented in tropical waters 
throughout the world, but little has been known until 
now about their habits and life-histories. The 
importance of the American and Mexican fisheries, 
however, has led to a thorough investigation of the 
Californian species, and tho results havo recently 
appeared from the Division of Fish and Game of 
California as Fish Bulletin No. 37 (1932), by Lionel 
A. Walford. The spawning period begins in April, 
reaches its climax in June and ends in September, 
and the number of eggs laid depends upon tho size 
of the fish, a two-year old of 50 cm. length containing 
about 50,000 eggs, a seven-year old of 91 cm. about 
340,000 eggs. Tho fish may attain an age of at least 
eleven years. An analysis of the catch-records in 
relation to fertility suggests that the present legal 
limit of three pounds should be replaced by a limit 
of not less than 30 in. length. 

Summer Thermocline in Seas and Lakes 

Solar radiation is absorbed by the surfaco waters 
in lakes and seas causing them to becomo warmer 
and lighter than the water beneath. In temperate 
climates, during a quiet summer, heating of the 
surface warm layer may continue and by August a 
difference of as much as 7° C. may be found between 
the surface and the twenty-five metre layers. Them 
is often an abrupt transition between these warm 
and cold layers, often called the thermocline or dis¬ 
continuity layer. This may ocour at about twenty 
metres in the English Channel, first becoming evident 
visually in May, and at between forty and fifty metres 
in the Barents Sea. The thormooline may be broken 
down by a period of stormy weather resulting in a 
uniform distribution of temperature flown to a 
considerable depth. Due to this mixing, in a shallow 
sea, aimless stormy weather may lead to high bottom 
temperatures, whereas in a sunny, quiet year with 
high surface temperature, the bottom temperatures 
will be low. Although often left out of consideration, 
this is probably a factor of importance in the dis¬ 
tribution of animals and plants in different seasons. 
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Societies and Academies 

London 

Royal Society, May 18. W. T. Calm an and Isabella 
Gordon: A dodecapodous pycnogonid. Dodecolopoda 
mawsoni, a new species representing a new genus of 
Pycnogonida, is described. It was obtained by Sir 
Douglas Mawson in the antarctic, and has the remark¬ 
able peculiarity of possessing six leg-bearing somites. 
It is suggested that the ten-legged and twelve-legged 
Pycnogonida originated by the development of in¬ 
stability in the metameric pattern of octopodous 
forms ; also that the Pycnogonida as a whole may 
owe their origin to an analogous disturbance of the 
cephalic metamerism of normal Arachnida (see also 
Nature, 131, 242, Feb. 18, 1933). J. Gray: 
Directional control of fish movements. In all the 
fish examined, a change in the direction of motion 
is effected by propagating an abnormally large wave 
of muscular contraction down the side of the body 
towards which the animal turns. During tho first 
phase of the movement tho anterior end of the fish 
turns on the posterior end, which remains relatively 
stationary in position. During the final phase of 
the movement the posterior end of the body moves 
towards the new axis of movement and during this 
process the anterior end of the animal remains rela¬ 
tively stationary. Except for fish with long and 
flexible bodies, the caudal fin plays an essential r61e 
during turning movements for it enables the posterior 
end of the body to act as a fulcrum on which the head 
is able to move through the water. A typical pelagic 
fish such as a whiting can turn through 180° within 
a circle the diameter of which is not greater than 
the length of the whole fish. 

Paris 

Academy of Sciences, April 10 (CM., 196,1057-1152). 
Jules Drach : The congruences of right lines and 
their focal surfaces. Charles Richet : An aerofilter 
for the purification of air. Remarks on a recent note 
on this subject by Gaston Meni6r and recalling an 
apparatus described in 1909 achieving the same 
object. Serge Bernstein : The Fokker-Planck 
differential equation. M. Gignoux and L. Moret : 
The internal structural units of the Alpine chain 
between the Pelvoux and Durance. J. Mirguet : 
Certain ensembles of right lines. Paul MentrA : A 
projective deformation of tetrahedral complexes. 
Antoine Appert : Orders of separability in abstract 
spaces. D. van Dantzig : Monobolio groups and 
nearly periodic functions. Juan Carlos Vionaux : 
The method of summation of Edouard Le Roy. E. 
Kogbetliantz : The approximate expression of the 
Laguerre polynomial L { ^(x). Michel Luntz and 
Paul Schwarz : Coaxial annular alternate vortices 
and some phenomena of asymmetry relating to the 
rotation of a cylinder in a viscous fluid. Mae Serruys : 
An optical monograph with small inertia. G. 
Lemattrsi : The formation of nebula in the universe 
in expansion. E. M. Antontadi : Some changes 
recently observed on the planet Mars with the 83 cm. 
telescope of the Meudon Observatory. LrioN Bril- 
louin : How can supraoonductivity be interpreted ? 
A. P&RABD : The elimination of the error of parallax 
in precision thermometers. Lew Kowakski : The 
movement of liquid drops in growing crystals. Con¬ 
tribution to the study of the intermediate state 


between a crystal and its sublimed vapour. Henri 
Abraham : The laws of action at a distance in 
electricity. G. Allard : The calculation of electric 
moments. R. Forrhk : Interatomic electrons in 
crystalline networks. A. Sesmat : A new form of 
Michelson’s experiment. G. A. Bouthy : A precision 
densitometer with a photoelectric cell. Pierre 
Auger and Gabriel Monod-Herzen : Collisions 
between neutrons and protons. Mme. Ir&ne Curie 
and F. Joliot : Contribution to the study of the 
positive electron. Mlle. C. Chami£ : The expansion 
of the atoms of radioactive recoil in air. Henri 
Muller : Tho lowering of tho eutectic point in tho 
case of a ternary eutectic. F, Bourion and E. 
Rouyer : The cryoscopic determination of tho total 
hydration of tho ions of potassium chloride. Ren£ 
Wolff : Electrochemical phenomena of the catalytic 
decomposition of hydrogen peroxide by platinum. 
J. Barlot : A new method of analysis of bituminous 
schists. The mineral matter is removed by treatment 
with hydrofluoric acid. A study of the bituminous 
schist from the Oreveney basin leads the author to 
the conclusion that this is not an impregnated rock 
like petroliferous sands, but a mother rock, possibly 
the fundamental mother rock of petroleum. Mme. G. 
Allard : The refractometric determination of organic 
acids. Mlle. B. Gredy : The acetylene linkage. 
The study of some bisubstituted acetylene hydro¬ 
carbons. Details of the Ramon spectra of eleven 
bisubstituted acetylenes : all show two lines of 
unequal intensity in the region 2200-2300 cm.' 1 . 
Jean Am eel : The slow combustion of benzene. A 
mixture of tho composition 0,H # -fl5O under an 
initial pressure of one atmosphere was heated at 
temperatures between 400° 0. and 540° C. The 
experimental results are given graphically. J. A. 
Gautier : N-Hydroxyethyl-oc-pyridone and some of 
its derivatives. F. Kayser : The two diastereoiso- 
moric 1.2.3-tripheny 1-1-propanols. The exclusive 
preparation of each of them starting with the oxides 
of stilbene and iBostilbene. Charles PmfevosT : An 
iodo-silver-benzoic complex and its application to the 
oxidation of ethylene compounds into a-glycols. A 
solution of iodine in benzene reacts with silver 
benzoate giving a compound (CiH^COihAgl which 
can be crystallised from hot benzene. This reacts with 
ethylene derivatives giving good yields of the cor¬ 
responding glycol benzoates. J. Barthoux : Lapis 
lazuli and balas rubies of the Afghan cipolins. Mlle. 
E. David : The Oligocene and Burdigalian of northern 
Syria. P. Corbin and N. Oulianoff : The inclina¬ 
tion of the granite sheets in the Mont Blanc massif. 
James Basset, Mme. E. Wollman, M. A. Machb- 
boeuf and M. Bardaoh : Studies on the biological 
effects of ultra-pressures. The action of very high 
pressures on bacteriophages and on an invisible virus 
(vaccine virus). The resistance to pressure of the 
bacteriophages is of the same order as that of vaccine 
virus and much less than that of the diastases and 
toxins previously studied. E. Roubaud : Desert 
anhydrobiosis and its influence on the animal cycle 
of Schietoceroa peregrina. Preserved in air of low 
humidity, the winged locusts remain in an immature 
state and their normal manifestations of reproductive 
activity axe retarded. Placed in moist air, sexual 
activity is recovered in a few days. H. Bordibr ; 
Mergot’s phenomenon may be produced by the 
vaporisation of solid bodies. Mme. Y. Khouvine ; 
The synthesis of cellulose by Acetobaoter xylinum 
starting from mannite and sorbite. Michel Polon- 
ovsxi, Paul Boulanger and Gaston Bxzard : 
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Pancroatio ammoniophaneresis, A. Jellinek : 
Measurements of temperatures in the interior of an 
egg placed in the electric field of ultra-short waves. 

Rome 

Royal National Academy of the Lincei, Dec. 18. E* 
Almansi : Deformations of elastic strips (2). G. 
Ascoli : The conditions for the validity of Taylor’s 
development in the real field. D. Bonvicini ; Non- 
infinitosimal deformations. M. Kourknsky : The 
integration of the equations to the partial derivatives 
of the seoond order with two functions of two in¬ 
dependent variables (4). Systems containing throe 
derivatives of the second order. G. Mammana : The 
numerical solution of a system of equations. Maria 
Pastoki : Tensorial assemblages generated by Pascal- 
Vitali absolute systems. F. Zagar : The increase 
in mass of a planet by the effect of cosmic dust (1). 
Premises and a particular case. In Levi-Civita’s 
treatment of this question, the translatory motion 
of the planet as a material point is considered. For 
the ease in which only the surface elements are 
struck by the dust, while the internal points retain 
their mass unchanged, the general expressions are 
now deduced and a particular case is discussed. 
G. R. Levi and D. Ghtrgn : Magnesium chlorite 
and double chlorites of copper with magnesium, 
barium, and thallium. Magnesium chlorite, 
Mg(C10 a ) a , 6H a O, obtained by double decomposition 
from concentrated solutions of barium chlorite and 
magnesium sulphate, followed by slow evaporation 
in the dark, forms pseudocubic, rhombohedric, 
colourless crystals having the density 1 -62 and the 
axial ratio c : a = 2 *45. The following doublo 
chlorites have also been prepared : 2 Cu (C10 a ) a , 

Mg (C10 a ) a , 8H a O, in brown crystals appearing yellow 
in transmitted light; Cu (C10 s ) a , Ba (C10 a ) a , 4H a O, 
in yellow crystals showing green fluorescence; 
Cu (C10 B ) a , T1 C10 a , 2H a O, as a reddish-brown, 
crystalline powder. These double chlorites are 
markedly more stable than copper chlorite itself. 
A. Fabris : The absorptive power of soil for pyro- 
phosphoric acid. It has been already found that 
pyrophosphates take part in the transformation 
cycle of phosphoric acid in the soil and in the phos- 
phatio nutrition of plants. Experiments made with 
soils of different characters show that these are 
oapable of fixing the pyrophosphorio ion from solu¬ 
tions of pyrophosphates. This absorptive power is 
shown in greatest degree by the organic constituents 
of the soil. Under the experimental conditions 
employed, the absorption from OT N solutions 
reaches its maximum intensity in about twenty- 
four hours, whereas with more dilute solutions 
(0-01 N) the maximum occurs after a few minutes. 
The phenomenon exhibits the characters of a typical 
colloidal absorption effect. T. Carpanese : The 
mineral deposits of Monte Rosso di Verra (Monte 
Rosa group). As a conclusion to a series of investiga¬ 
tions on the minerals occurring in these deposits* 
the results of a study of the rocks and of the min- 
eralogical paragenesis of the deposits are given. F. 
Roxkxuoo : The water in the tremolites of Monte 
Spinosa in the Campigliese. Debye-Scherrer photo¬ 
grams of Monte Spinosa tremolite, before and after 
dehydration, are not superposable and show marked* 
differences in both the position and the intensity of 
the interference lines. The results obtained up to the 
present indicate that the water in this mineral must 
oe regarded as water of constitution. 


Washington, D.C. 

National Academy of Sciences ( Proc 19, 1-207, Jon. 
15, 1933)*. W. E. Castle and C. E. Keeler: (1) 
Blood group inheritance in the rabbit. Only two 
agglutinogens were found in the blood of rabbits and 
they arc inherited os Mendelian dominants, probably 
different allelomorphs of the same autosomal gene. 
(2) Tests for linkage between the blood-group genes 
and other known genes of the rabbit. No linkage 
has been found with five of the eight known gone- 
bearing cliromosomes. C. D. Darlington : The 
behaviour of interchange heterozygotes in (Enothera . 
A. Dorothy Bergnkr, S. Satina and A. F. Blanks- 
lee : Prime typoB in Datura. ‘Prime 1 types are 
races with modified chromosomes and they are useful 
] for testing. A. F. Blakeslee, A. Dorothy Bergnek 
and Amos G. Avery : Methods of synthesising pure- 
breeding types with predicted characters in the 
Jirason weed, Datura stramonium, ‘Prime’ types are 
used as a source of modified chromosomes. John W. 
Gowen and E. H. Gay : Eversporting as a function 
of the Y -chromosome in Drosophila melanogaster. 
Preston E. James ; The higher crystalline plateau 
of south-eastern Brazil. Ernst Cloos : Structure 
of the “Ellicott City granite”, Maryland. Lincoln 
Dryden : Xenoheiix in the Maryland Miocene. The 
term ‘Xenhelix’ has been givon by Mansfield to large 
corkscrew-like structures found in the St. Mary’s 
formation of Maryland. Similar structures are also 
found in the Culvert formation. They appear to be 
animal borings made by soft-bodied forms, always 
associated with a definite unconformable surface. 
Arthur E. Ken nelly : Conference of the Symbols, 
Units and Nomenclature (S.U.N.) Commission of the 
International Union of Pure and Applied Physios 
(I.P.U.) at Paris, in July, 1932, and its results. A 
historical outline of the C.G.S. units and an unofficial 
summary of the results of the above mooting. John 
F. Shepard : Higher processes in the behaviour of 
rats. Rats differed considerably in ability to learn a 
maze. T. H. Chang, R. W. Gerard and M. Shaffer : 
The in vitro respiration of nerve. The increased 
respiration of nerves in serum and delayed rise in 
oxygen consumption is due to bacteria. Robert 
Gesell and Carl Moyer : Observations on tho 
nervous control of respiratory movements. Eugene 
U. Still : On tho metabolism of the pancreas. 
Oxygen consumption and carbon dioxide contents of 
venous blood from the gland were measured. Rudolf 
Ruedemann : Palaeozoic planktonic faunas of North 
America. A planktonic fauna corresponding with that 
of the present Sargasso Sea is found associated with 
graptolites in the typical graptolite shales. Its 
distribution suggests ‘Sargasso seas’ east and west 
of North America in the Palaeozoic Atlantic and 
Pacific Oceans and, in consequence, the very early 
existence of these oceans. Henry Fairfield 
Osborn : Biological inductions from the evolution 
of the Proboscides. The fundamental principle of 
evolution is germinal stability, adaptive biomechanical 
variation of the germ plasm being merely secular. 
The term aristogenosis is given to this germinally 
predetermined evolution always tending toward 
improvement. Recent paleontological work on 
proboscidean teeth gives further support to the 
hypothesis. A. Franklin Shull : The time of 
embryonic segregation in .aphids as determined from 
intermediate types. The change from gamic to 
parthenogenetic individuals is marked by a definite 
• Oootimwd from p. 789* 
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series of changes ; the direction of this series should 
give two complementary series. Three quarters of 
the intermediate types produced support the ‘time 
of determination’ hypothesis. G. H. Parker : The 
cellular transmission of neurohumoral substances in 
melanophoro reactions. The denervated area on the 
tail of a chub shows very slow response to back¬ 
ground changes. It is suggested that the cellular 
transmission this indicates is the primitive mode. 
William Beebe : Preliminary account of deep sea 

dives in the bathysphere with especial reference to 
one of 2,200 feet. The pressure and temperature 
outside the bathysphere wore 993-7 lb. per sq. in. 
and 53° F. ; the total pressure on the bathysphere 
was 5,120 tons. The eye could not detect any light 
below 1,700 ft. Fish and other organisms observed, 
many of them carrying their own illumination, wore 
as active as surface animals and fish up to six feet 
in length were seen. It would seem that the usual 
trawling methods allow the larger and more active 
forms to escape. The dives have taken place off 
Nonsuch Island, Bermuda. Jesse Douglas and 
Philip Franklin : A step-polygon of a denumerable 
infinity of sides which bounds no finite area. Jesse 
Douglas: Crescent-shaped minimal surfaces. G.A. 
Miller : Groups generated by two operators of 
order 3 whose commutator is of order 2. J. L. Walsh : 
Interpolation and an analogue of the Laurent 
development. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 

Monday, May 29 

University or London, at 5.30—(at University College, 
Gower Street, W.C.l).—Prof. W. K. Gregory: “The 
Evolution of Man from the Lower Vertebrates” (suc¬ 
ceeding lectures on May 30 and June 1).* 

Institute or Education, at 5.30.—S. Charity : 
“L’Etudiant h Paris h travers lea Ages”.* 

Royal Geographical Society, at 8.30.—Major R. A. 
Bagnold (read by W. B. K. Shaw) : “The South-West 
Libyan Desert”. 


Tuesday, May 30 

Royal Society or Arts, at 4,30.—Dr. H. E. Hurst 
(Director-General, Physical Department, Ministry of 
Public Works, Egypt): "The Sudd Region”. 

London School or Hygiene anp Tropical Medicine, 
at 5.—Dr. F. C. Shrubsall: “Mental Deficiency” 
(succeeding lecture on Juno 1).* 

Royal Aeronautical Society, at 0.80—(in the Lecture 
Hall of the Royal Institution).—Col. F. P. Lahm : 
“Training of the Airplane Pilot” (Wilbur Wright 
Memorial Lecture). 

Thursday, June 1 

University or Oxford. —Prof. H« N. Russell : “The 
Composition of the Stars” (Halley Lecture). 

Friday, June 2 

London School or Hygiene and Tropical Medicine, 

at 2.—R. R. Hyde : “Industrial Welfare”.* 


Institution or Mechanical Engineers, May 30-June 2. 
—Summer Meeting at Edinburgh. 

Royal Institute or Public Health, May 30-June 4.— 
Annual Congress at Eastbourne. The Right Hon. 
Viscount Leverhulme, president. 


Official Publications Received 


Great Britain and Ireland 

Imperial Bureau of Plant Genetlos: Herbage Plants. Bulletin 
No. 8: Recent Research on Forage Cron Cultivation, Fodder Con¬ 
servation and Utilisation, at the Animal Breeding Institute of the 
University, Kfinlgsberg. By W. Klrsch. Pp. 14. Is. Bulletin No, 0: 
V email ration, or Lyesenko's Method for the Pre-treatment of Seed. 
By Dr. R. O. Whyte and Dr. P. 8. Hudson. Pp. 27+2 plates. 2s. W. 
(Aberystwyth.) 

Air Ministry: Aeronautical Research Committee : Reports and 
Memoranda. No. 1497 (T.8277): The Influence of Wing Density 
upon Wing Flutter. By A. G, Pugsley, Pp. 17 + 7 plates. Is. net. 
No. 1490 (T.3288): Reversal of Afiernn Control due to Wing Twist. 
By Dr. W. J. Duncan and G. A. McMillan. Pp. 22. Is. net. No. 1500 
(T.3314): Resistance Derivatives of Flutter Theory, Part 1. By 
Dr. W. J. Duncan and A. R. Collar. Pp. 14. 9 d. net. (London : 
H.M. Stationery Office.) 

Leeds University: Department of Pathology and Bacteriology. 
Annual Report by Prof. Matthew J. Stewart and Prof. J. W. McLeod ; 
with Abstract Report on Experimental Pathology and Cancer Research 
by Prof. R. D. Passey. Pp. 15. (Leeds.) 

Scientific Proceedings of the Royal Dublin Society. Vol. 20 (N.S.), 
Nos. 29-26: Effect of the Conditions of Storage on the Vitamin D 
Potency and on other Features of Codllver Oil, by E. J. Sheeliy ; A 
Suggested Mode of Radiotherapy when Long-continued Feeble 
Gamma Radiation may be Desirable, by Dr. J. .loly ; On the Colloidal 
Calcium Phosphate of Milk, by G. T. Pyne and J. J, Ryan ; An 
Investigation of the Behaviour of Neon Discharge Tubes In a Flashing 
Capacity Circuit by moans of a Cathode Ray Oscillograph, by Dr. 
J. H. J. Poole- Bast-Sap, by Prof, Henry ll. Dixon; A Study of 
Phoma Ungam (Tode) Deftm., and the “Dry Rot” it Causes, particu¬ 
larly In Swede Turnips, by William Hughes; A Classification of the 
Biological Elements, w ith a Note on the Biochemistry of Beryllium, 
by Dr. William Robert Fearon : Experiments on the Suitability or 
Home Rectifier Photo Cells for the Measurement of Daylight, by Dr. 
H. H. Poole and Dr. W. R. G. Atkins. Pp. 468-646 +plates 44-47. 
(Dublin : Hodges. Figgis and Co.; London : Williams and Norgatc, 
Ltd.) 7s. 


Othkr Countries 


United States National Museum. Bulletin 100: Contributions to 
the Biology of the Philippine Archipelago and adjacent Regions— 
The Land Shells of tho Genus Obba from Mindoro Province, Philip¬ 
pine Islands. By Paul Barteoh. Pp. 843-371 +plates 87-93. (Wash¬ 
ington, D.C.: Government Printing Offloe.) 10 cents. 

university of Denver : Department of Anthropology. Archaeological 
Survey of Eastern Colorado, Third Report, Season 1932. By E. B, 
Llenaud. Pp. 40. (Denver, Colo.) 

Field Museum of Natural History. Report Series, Vol. 9, No. 2 : 
Annual Report of the Director to the Board of Trustees for the Year 

1932. (Publication 318.) Pp. 289-429+ plates 23-31. (Chicago.) 
1 dollar. 

U.8. Department of the Interior : Office of Education. Pamphlet 
No. 34 : School Administrative Units, with Special Reference to the 
Country Unit. By Walter 8. Deffenbaugh and Tirnon Covert. Pp. 26. 
(Washington. D.C,: Government Printing Office.) 6 cents. 

Proceedings of the United States National Museum. Vol, 82, Art. 
16 : Description of Two Parasitic Nematodes from the Texas Peccary. 
By Benjamin Sohwarts and Joseph E. Allcata. (No. 2966.) Pp. 6. 
(Washington. D.C.: Government Printing Office.) 

Journal of Science of the Hiroshima University. Series B, Div. 2 
(Botany), Vol. 1, Articles 10-14. Pp. 136-206+plates 17-26. (Tokyo : 
Marusen Co., Ltd.) 1.42 yen. 

Publikatloner fra det Danske Meteorologlake Instttut. Aarbeger. 
Mean Values of Observations from Danish Light-Vessels. Pp. 12. 
(Kobenhavn : G. E. C. Gad.) 

U.S. Department of tho Interior: Office of Education. Bulletin 

1933, No. 8: A Symposium on the No* Homcmaklng Education. 
Pp. lx+ 66. (Washington, D.C.: Government Printing Office.) 
10 cents. 

Bulletin of Yale University. Supplement: Report of the Director 
of Peabody Museum for the Academic Year 1931-1032. Pp. 32. 
(Now Haven. Conn.) 

Bulletin of the Geological Society of America, Vol. 43. Memorial 
of James Williams Gldley. By Richard Swann Lull. Pp. 67-68. 
(New York City.) 

Proceedings of the American Academy of Arts and Sdenoea. Vol. 
68, No. 6 : Contributions from the Gray Herbarium of Harvard 
University, No. 102 : 1. Studies in the HromtUacece, IV, by Lyman B. 
Smith; 2: The Jiromdiacea of Trinidad and Tobago, by w. E. 
Broadway and L, B. Smith, Pp. 146-188+2 plates. (Boston, Mass.) 
90 cents. 


Proceedings of the California Academy of Sciences, Fourth Scries. 
Vol, 21, No, 7 : The Templeton Crocker Expedition of the California 
Academy of Bcionces, 1832. No. 7 : DoUohopodtdsb and Phoridse. 
By Millard C. Van Duxee. Pp. 66-74+plate 4. (San Francisco.) 

Japanese Journal of Geology and Geography. Transactions and 
Abstracts, Vol. 10, Nos. 3 and 4, March. Pp, 11 + 83-182 + 13-20+ 
plates 6-16. (Tokyo: National Research Council of Japan.) 

Proceedings of the Fhyslco-Mathematical Society of Japan. Third 
Series, Vol. 16, No. 2, February. Pp. 6tW>7. (Tokyo; Marusen Co., 
Ltd.) 0.70 yen. 

U.S, Department of Commerce ; Bureau of Standards. Bureau off 
Standards Journal of Research. Vol. 10, No. 4, April, Research Papers 
Nos. 540-648. Pp. 427-678. (Washington, D.C.: Government 
Printing Office.) 26 cents. 

Bulletin of the Academy of Sciences of the United Provinces of 
Am and Oudh. Vol. 2, No. 8, February. Pp. 107-201. (Allahabad.) 

Journal of the Chinese Chemical Society. Vol. 1, No. 1, April. 
Pp. 36. (Peiping: National University of Peking.) 

Oomltl National Francois d'Astrononde. Congrts National d*Astro¬ 
nomic des 21, 22, £8 JuUlet 1022. Pp. x+2097 (Paris: Acad4mie 
des Sciences.) 
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History in Science 

O PEAKING at Oxford a few days ago in con- 
^ nexion with the celebration of the 250th 
anniversary of the Old Ashmolean, Sir Frederick 
Gowland Hopkins, president of the Royal Society, 
made a strong pica for increased attention to the 
history of science in secondary schools and uni¬ 
versities in Great Britain. He suggested that 

“the history of science—the history of the gradual 
development of the fundamental ideas and con¬ 
ceptions, perhaps itR effect upon civilisation- 
might form the subject of school teaching and take 
the place of the purely technical teaching of science 
which the schools at present give. That would 
turn out not only men who are going to take up 
science as a career, but the right sort of teaching 
would give that sympathy with and understanding 
of science which we would fain have in our public 
men and in our citizens generally.” 


Two main ideas seem to be expressed in Sir 
Frederick Hopkins’ words—one that the usual 
science teaching in schools in too specialised for 
the educational equipment of the rank and file : 
the other, that historical aspects of scientific 
achievement and progress afford a suitable means 
of creating interest in them without technical 
details. Both propositions have been given much 
consideration in recent years, and the results are 
to be found in various reports as well as in modem 
textbooks, a number of which are now available 
providing courses of general or everyday science, 
while others, dealing with specific branches of 
science, devote much more attention to the his¬ 
torical side than was formerly done. 

These developments are all to the good and 
represent a reaction against the type of school 
science which seemed to assume that every pupil 
was to become a chemist, physicist or enginoer. 
For the rank and file of pupils in secondary 
schools, who will not in most cases proceed to 
scientific careers, something more is needed than 
laboratory training in scientific method, and it 
can be found in descriptive lessons and reading on 
everyday applications of scientific discovery, such 
as are exemplified in industrial history, on the 
establishment of great principles, and on many 
interesting aspects presented by the broad field of 
natural fact and phenomena. 

On account of pressure of school examination 
requirements, there are practical difficulties in 
making the'science course extensive as well as 
intensive, but a way to overcome them is indicated 
in a report on “The School Certificate Examina- 
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tion” which was the subject of an article in these 
columns of February 18 last. The recommendation 
made in this report was that every candidate who 
presents himself in science in the School Certificate 
examination should take an obligatory paper 
covering an extensive field, of a general scientific 
knowledge character, and should take, in addition, 
special papers on physics or chemistry or biology, 
but if these three papers are taken then the candi¬ 
date can be excused the general science paper. It 
is greatly to be hoped that the university authori¬ 
ties responsible for the conduct of School Certificate 
examinations will give serious consideration to this 
scheme and will introduce syllabuses which will 
encourage its adoption in schools. 

In a general science course of the kind contem¬ 
plated, the history of science would, however, only 
be incidental. The main aim would be to encourage 
intelligent interest in the objects and manifesta¬ 
tions of Nature and the endeavours of men of 
science to understand and use them. The place of 
history in the development of a particular branch 
of science is another matter. Precise knowledge of 
the subject itself is required to understand the 
significance of the steps by which particular dis¬ 
coveries have been reached, and such details are 
inappropriate to a general science course. 

Fifteen years ago, when Sir. J. J. Thomson was 
president of the Royal Society, he presided over a 
Government committee which produced a valuable 
report on "The Position of Natural Science in the 
Educational System of Great Britain”. Among 
the chief recommendations of that committee was 
one on the importance of increased attention to 
the history of science. It was suggested that such 
courses are particularly suitable for students not 
specialising in science, and that they should deal, 
not only with the history of specific branches of 
science of general interest, but also with the 
development of scientific ideas, the lives and work 
of scientific men, the bearing of scientific inven¬ 
tions on industrial progress, and the method and 
philosophy of science historically treated. Among 
the subjects which come appropriately under one 
or other of these heads are historical considerations 
of the development of views on the constitution 
of matter; the conservation of energy; the doctrine 
of evolution; methods of transport by land, water, 
and air; means of communication, such as 
telegraphy, telephones, broadcasting ; methods of 
lighting ; and the schools of thought represented 
by Aristotle, Archimedes, Galileo and Newton, as 
well as the work of Pasteur, Lister, Faraday, 


Darwin and Mendel and other experimental 
philosophers. Courses of this kind give special 
opportunities to teachers who combine some 
knowledge of history with a knowledge of science, 
and they appeal to students with historical tastes. 

Many science teachers to-day realise the value 
of courses in which the humanising aspects of 
history and biography are combined with the 
practical study by which the meaning of experi¬ 
mental method is appreciated. It is, however, one 
thing to point out the stepping stones which have 
been the path of scientific progress in a particular 
subject and another to show the bearing of dis¬ 
coveries upon the advance of civilisation. To the 
student of chemistry the relative contributions of 
Priestley and Lavoisier to the discovery of oxygen 
and its bearing on the phlogiston theory are of 
interest and importance, but in human history the 
discovery itself is not so significant as the use of 
oxygen in medicine, aviation and the arts. 

The history of science may, indeed, be ap¬ 
proached from two points of view. It may bo 
regarded purely as growth of knowledge of natural 
objects and phenomena along the corridors of 
time, or it may be viewed selectively according to 
its influence upon social and economic conditions. 
Hitherto these two provinces have been surveyed 
by different groups of students, and only occa¬ 
sionally have tho qualities required for the effective 
description of both been possessed by a single 
worker. The result is that we have on one hand 
histories of astronomy, chemistry, biology, and 
other branches of natural science, none of which 
discusses the relation of the knowledge to social 
conditions or effects, and on the other hand histories 
of countries and periods giving scant attention to 
scientific genius and its influence upon human life 
and institutions. 

What is wanted is a closer co-ordination of these 
separate points of view in works on general history. 
No one now supposes that a descriptive catalogue of 
kings and the intrigues of their courts and govern 
ments constitutes the history of a country. The 
determining factors in social development may be 
rulers or governments or peoples or scientific 
knowledge; and the power exerted by these 
respective influences decides the extent and 
oharaoter of the national or international changes 
effected. Just as, in mechanical scienoe, work is 
not considered to be done until the point of 
application of the force is moved, so history is 
being made only when the power used produces 
an effect. Regarded in this way, science in the 
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history of civilisation beoomes a study of scientific 
causes and human consequences, and not a con¬ 
tinuous chronological record of the growth of 
natural knowledge. 

For the education of most young citizens, there¬ 
fore, whom Sir Frederick Hopkins appears to have 
in mind, we suggest that what is wanted is not 
the history of science as such but of its social and 
industrial influences. “No one,” said Comte, “can 
be really master of any science unless he studies 
its special history, which again is bound up, at 
every step, with the general history of humanity/* 
We have often been reminded in recent years of 
these social and economic contacts ; and it is upon 
them that the chief emphasis should be placed 
when attention to the history of science is being 
advocated for students in schools or universities. 


Preservation of Wild Life in India 

A N appeal mado by the Association for the 
l Preservation of Game in the United 
Provinces of India, in the first report of the 
Association recently issued (Agra : Hasan Manzil, 
Shahganj) shows the need for concentrated and 
swift action in its support. For long years this 
area of India has suffered heavily; in part from 
the toll of life taken by sportsmen, and in part 
by the natives under one pretext or another. It 
is not only tho existence of the larger mammals 
which is threatened, but also of bird-life, 
especially of the ducks, which have been, and are 
being, destroyed by thousands either by shooting 
or by netting. 

The existing close-season regulations are more 
honoured, we are told, in the breach than in the 
observance, while the issue of licences to all and 
sundry is reckless ; and these include not merely 
ordinary firearms but quick-firing and magazine 
rifles. A plea is urged for a revision of the present 
system of licensing and an embargo on shooting 
from motor-cars, over water-holes and salt-licks, 
and between the hours of sunset and sunrise. It 
is proposed, to reduoe the abuses whioh now exist 
in lioenoes for the protection of crops. Here, as 
in Africa and elsewhere, this need for ‘protection* 
has again been advanced for commercial ends. 

Having regard to the innumerable devioes 
which exist in the United Provinces for the 
slaughter of game, there is no occasion for surprise 
at the note of alarm which has been sounded. 
In some areas which were onoe prolific, game has 
been absolutely wiped out. All good sportsmen, 


we feel sure, will deplore the state of affairs which 
now exists, and will join hands with those who are 
anxious to beat out the fires of destruction before 
they spread further, for there is still a remnant of 
a glorious heritage to be saved. 

More than this; the members of this Associa¬ 
tion realise that they are tho trustees for posterity. 
The present generation has no right to slay until 
the slaying stops for lack of victims. It is their 
duty to see that this doos not happen ; and this 
not so much in order that generations yet unborn 
may have something left to shoot, but that those 
who come after us may be ablo to make amends 
for our own abuse of the opportunities presented 
for the right use of this game. 

Hitherto, game has been simply exploited, either 
to serve the ends of ‘sport’, or of commerce. Of the 
haunts and habits of these creatures, all that has 
come to light only suffices to guide those bent on 
killing to their prey. The tiger knows as much. 
What is needed is a concentrated study of the 
various types of game as they live their daily 
lives, unsuspecting the presence of man. Here we 
shall find the key to the problems presented by 
their evolution—what governs their choice of food, 
and its abundance, what governs their coloration, 
and their ‘behaviour’ in varying circumstances, 
their adjustments to their environment, and a 
hundred other similar problems. 

These aspects in the life-history of game- 
animals never entered the heads of the older 
sportsmen : they are beyond the ken of the native 
shikaree. But they will bo of vital importance to 
those who come after us ; and we have no right 
to deprive them of their birthright, merely to 
satisfy the thirst for securing records, and 
‘trophies’. 

Tho United Provinces, and the world at large, 
owe a debt which cannot easily be repaid, to His 
Excellency the Governor, Sir William Malcolm 
Hailey, the patron of the Association, and to its 
founders, the joint honorary secretaries, Major 
J. Corbett and Mr. Hasan Abid Jafry, who are 
sparing no efforts not merely to secure the 
necessary legislation, but also, wbat is quite as 
important, to spread a knowledge of the wild-life 
of India among the rising generation, by propa¬ 
ganda work. The Association seems at present 
to bo the only one of its kind in India, but as 
conditions in the United Provinces apply also to 
many other parts of the country, it may be hoped 
that similar organisations for the preservation of 
game will be established. 
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Evolution Up to Date 

The Mechanism of Creative Evolution . By Dr. 

C. C. Hurst. Pp. xi-f 365. (Cambridge : At the 

University Press, 1932.) 21 8. net. 

Y reasoning and reasonable men, evolution 
is now generally accepted as an article of 
faith. For though it cannot be proved in the sense 
of a mathematical proposition, the circumstantial 
evidence in its favour is overwhelmingly strong. 
When, however, wo come to inquire into the 
manner in which it has come about, we arc at 
once beset with difficulties. In the earlier days of 
evolution, and to some extent even to-day, these 
difficulties resulted merely in differences of opinion. 
For the doctors attempted to meet them by 
“argument about it and about”, and the seeker 
after knowledge “evermore came out by that 
same door wherein he went”. To-day this is all 
changed : or should be. Evolution may still be 
an articlo of faith, but heredity and variation, the 
so-called ‘principles’ on which it rests, have long 
since become matters of definite experimental 
inquiry. 

In the last edition of “The Origin”, Darwin 
stated that “the laws governing inheritance are 
for the most part unknown”, and at the same time 
freely confessed to “our ignorance of the cause of 
each particular variation”. With the rise of 
genetics, heredity has become an exact science, 
even as chemistry or physics, and the worker can 
plan out his experiments, knowing that in the 
fullness of time he will obtain a definite answer 
to a definite problem. The Btudy of variation, too, 
has made immense progress in the past few years. 
Definite variations have, in many cases, been 
tracked down to definite alterations in the chromo¬ 
somal content of the cell, sometimes alterations 
of addition, sometimes of subtraction. Moreover, 
the geneticist, no longer content merely to analyse 
what Nature offers, is producing variation by 
artificial means. Just as bombardment by X- and 
other rays is used by the physicist to analyse the 
constitution of the atom, so in a milder manner is 
such bombardment now being used by the gene¬ 
ticist to analyse the constitution of the chromo¬ 
some and of the gene. 

All this fresh influx of knowledge concerning the 
processes of heredity and variation must of 
necessity affect profoundly our conception of the 
manner in which evolution has come about. New 
and stimulating facts have been flowing in so rapidly 
that no worker yet appears to have had either 


the leisure or the inclination to set them out in a 
manner which can be readily comprehended by 
the general reader. 

This gap Dr. Hurst has essayed to fill in the 
volume before us. It is a volume that should make 
an instant appeal to all who wish to know what is 
going on in one of the most rapidly progressing 
and exciting lines of present-day biological re¬ 
search. It is written with a lucidity that should 
render it easy reading even to those whose know¬ 
ledge of this branch of science is relatively small. 
The author has reduced his use of technical terms 
to a minimum, and even where they cannot be 
avoided, their use should present no difficulty to 
the uninstruoted reader of ordinary intelligence. 

The aim of the book is to explain how the 
problems of evolution appear through the new 
genetical spectacles. It starts with a brief account 
of the nature of Mendel’s discovery, and of the 
manner in which the facts of the geneticist fit in 
with those of the eytologist, showing that our con¬ 
ception of the constitution of the living creature 
is largely to be expressed in terms of the chromo¬ 
somes and their contained genes, which are in¬ 
cluded in its living cells. 

The bearing of all this on the nature of species 
is more eloarly realised when the author comes to 
a discussion of hybridisation and polyploidy, a 
subject on which he is an admitted expert. Ex¬ 
perimental mutation provides an attractive 
chapter, as also do the somewhat speculative ones 
on the nature of the gene and its relations to the 
smallest living organisms such as the viruses and 
the bacteriophages. 

Taking it altogether, Dr. Hurst may be con¬ 
gratulated on an adequate and blear, semi-popular 
account of a subject advancing so rapidly that to 
treat of it in this maimer is a matter of no little 
difficulty. If the book obtains its deserts, a new 
edition should be called for at no distant date, 
and for that reason we may direct attention to a 
few minor defects. Some of the figures, for example, 
Figs. 42 and 47, could well do with a little more 
explanation. The phenomenon of Translocation’ 
(p. 68) would be rendered clearer if illustrated 
with a good diagram. ‘Deficiency’, though illus¬ 
trated by a diagram (Fig. 62), would be clearer for 
a rather fuller account in the text. Though 
Harrison’s account of the appearance of melanic 
Selenia on treatment with certain chemicals is 
referred to and illustrated, no mention is made of 
McKenny Hughes’s more recent failure to confirm 
that account. There ore a few obvious misprints, 
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for example, Bh&a for Rhceo (p, 78 and index), 
Solensbia for Solenobia (p. 259), cervicice for 
cerevisice (p. 274), Colbzoun for Collozoum (p. 301). 
These, however, are minor blemishes in a book 
that is admirably printed and sumptuously illus¬ 
trated. Though it may be rather on the expensive 
side, the purchaser can be assured that he will 
be obtaining a really beautifully produced book 
for his money. 


Talking Pictures and Picture Telegraphy 

(1) Handbuch der Bildtelegraphie und de^t Fern - 

sekens: Qrundlagen , Entwicfclungsziele und 

Orenzen der elektrischen Bildfemiiberiragung. 
Bearbeitet und herausgegeben von Prof. Dr. 
Fritz Schroter. Pp. xvi-f-487. (Berlin : Julius 
Springer, 1932.) 58 gold marks. 

(2) Ton film : Aufnahme und Wiedergabe nach dem 

Klangfilm- Verfahren . (System Klangfilm-Tobis.) 
Herausgegeben fiir die Klangfilm G.m.b.H., 
Berlin, von Dr. F, Fischer und Dr. H. Lichte. 
Pp. xi + 455. (Leipzig : S. Hirzel, 1931.) 27 

gold marks. 

(3) Einfiihrung in die Tonphotographie.: photo - 
graphische Grundlagen der LichUon-A ufzeichnung. 
Von Prof. Dr. John Eggert und Dr. Richard 
Schmidt. Pp. vi+137. (Leipzig: S. Hirzel, 
1932.) 7 gold marks. 


(1) pROF. SCHROTER and the authoritative 
-*■ collaborators whom he has gathered 
round him for this important book have done a 
great service to the study of the scientific and 
technical foundations of picture telegraphy and 
television. This is no mere compilation from the 
scattered literature of these two aspects of a single 
problem ; it is a well-knit collection of original 
discussions, by recognised experts of wide ex¬ 
perience, of the fundamental physics of the subjeot 
and of the practical engineering progress achieved. 
It clears television of much of the empiricism 
and wrong thinking which has characterised the 
somewhat unhappy history of that most attractive 
of subjects ; it might have been modelled on the 
best interpretation of the startling but, within 
the implied limits, perfectly fair sentence which 
Prof. Karolus uses in his introductory note to the 
book, “Es gibt nichts Wunderbares”. 

The eleven chapters of the book deal in turn 
with : the methods of image dissection in photo¬ 
telegraphy ; the methods of image dissection in 
television (telecinematography); laws, problems, 
and limitations of scanning ; photoelectric cells ; 


picture recording and light modulation ; synchron¬ 
isation of picture telegraph apparatus; the 
picture amplifier ; wirolcBS pioture transmission ; 
wireless picture reception ; picture transmission 
by line ; and the forms and applications of the 
apparatus. There is a short but useful appendix 
of photometric and optical data, a specially con¬ 
venient name index, and an adequate subject 
index. In a work in which all is well done, it is 
perhaps invidious to select items for special 
mention, but Prof, Schroter’s own chapters on 
scanning or image dissection (chaps, i and iii), 
seem specially valuable because of their philoso¬ 
phical balance. 

The specimens of transmitted pictures might 
lead a cynical critic to ask why those mountains 
of scientific knowledge and technical ingenuity are 
made to bring forth these mice, but such an 
inquiry would lead beyond the bounds of 
technology, possibly into entanglements with 
technocracy, without the promise of intellectual 
or aesthetic satisfaction in the end. One is con¬ 
vinced that the picture-telegraph engineer is much 
less interested in the fashion-plate or finger-print 
he sends across continent and ocean than in the 
joy of sending ; that the aesthetic pleasure is in 
the process and not in the picture. 

The book is produced in the best traditions of 
German scientific publishing, and its somewhat 
high cost in sterling is fully justified by its intrinsic 
merit, 

(2) This description of the Klangfilm-Tobis 
system of sound-film working, edited by members 
of the staffs of the Siemens-Halske concern and 
of the Allgemeine Elektrizitats Gesellschaft, has 
much in common with the book noticed above. 
Both books deal essentially with alternating 
current technique over a wide frequency range, 
and both find oommon ground in electro-optics. 
Within its narrower limits of subject matter, this 
book has the same width of scientific outlook, the 
same determined attack on fundamentals before 
technical tricks are discussod, and the same 
success in bringing together practically all the 
material required for a full understanding of the 
system. Drs. Fischer and Lichte have fulfilled 
their aspiration towards “a comprehensive scientific 
work in which all questions of the modem sound- 
film development are treated”. 

The first 250 pages of the book are devoted to 
the physical principles of the Klangfilm system* 
This section opens with short discussions on the 
Kerr cell, the oscillograph, the optical systems for 
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the variable density and the variable area methods, 
the selenium cell, the photo-oell, the wax-disc 
recorder and the pick-up, Then follow chapters 
on the photographic principles of the variable 
density method, on microphones and loud speakers, 
amplification with special reference to tone 
correction, linear and non-linear distortion con¬ 
ditioned by the photographic process and by the 
apparatus, and the audibility of non-linear dis¬ 
tortions. Adequate references by footnote and by 
bibliography are attached to the individual 
chapters. 

The second half of the book contains a very full 
and very fully illustrated description of the 
individual parts of the complete Klangfilm 
apparatus, and ends with a short chapter on 
architectural acoustics and a description of the 
Neu-Babelsberg sound-film studios of the Ufa con¬ 
cern. 

The copiousness of the pictorial aids to exposi¬ 
tion is shown by the fact that the 450 pages of 
the text contain 378 illustrations. 

(3) Prof. Eggert and Dr. Schmidt, writing from 
the scientific central laboratory of the photographic 
section of the I.G. concern, “Agfa”, write in the 
tradition of the two works already noticed ; their 
acknowledgments to Dr. Lichte underline the 
complementary relationship between this work 
and that of Fischer and Lichte. The book is 
devoted to a careful study of the part which the 
photographic processes play in the ultimate fidelity 
of reproduction from the sound-film. In the first 
fifty pages the authors summarise briefly but 
adequately the acoustic and mechanical founda¬ 
tions of sound-film technique ; in the next fifty 
pages they deal with the photographic principles 
and processes. 

The authors discuss the important differences 
among the characteristics of photographio response 
to weak illumination for several seconds, as in 
sensitometry, to moderate illumination for sub¬ 
stantial fractions of a Becond, as in ordinary 
‘instantaneous’ and cinematograph exposures, and 
to strong illumination with exposures of the order 
of 30 microseconds only as in sound-film photo¬ 
graphy, and show that the relative response as 
between the first and third cases is independent 
of the time of development, in a given developer. 
The resulting ‘ultra-short-time’ factor and the 
factor relating response to the diffuse light of 
sensitometry with the different response to the 
nearly parallel light of the sound-film processes 
are important in the practical control of these 


processes. The next section of the book deals 
with the frequency response characteristics of film 
materials, while the last section discusses the 
special properties of the range of “Agfa” films 
available for sound-film work. 

The book ends with a list of references in which 
it is significant that the specifio references to 
German, American and British sources are as 32 
to 15 to 1, while the general list of journals dealing 
with sound-film questions contains three German, 
three American, one French and no British 
publications. 

All tliroe books are to be recommended to those 
interested in the remarkable development of the 
new arts based on electro-optics and electro-acou¬ 
stics, and also to any who require reassurance as 
to the sure scientific foundations on which those 
typical modem industries are built, and as to the 
scrupulously quantitative technical knowledge 
which is embodied in every detail of their working. 


Scott's Own Expedition 

A Very Gallant Gentleman. By L. 0. Bornacchi. 
Pp. 240 f8 plates. (London: Thornton Butter- 
worth, Ltd., 1933.) 8 s. 6d. net. 

C ^OMMDR. BERNACCHI is a suitable writer 
A for the first biography of Capt, Oates 
because he himself sledged over the Ross Barrier 
in Antarctica where the Scott tragedy occurred. 
He was physicist on the first expedition that 
wintered in the southern continent; he was also 
physicist in the Discovery , and he has introduced 
a little natural science into the biography. The 
science is well ‘sugar-coated’, for the book is 
popular though well-written. It also raises the 
question of publicity, commonly confused with 
merit, in connexion with recent expeditions; 
some of the best work has been done by explorers 
who are averse to the limelight. 

Two subjects are treated in the book : the short 
life of Oates, and Scott’s last expedition ; they 
were closely connected, but the expedition occupies 
more space than the biography, which is the ninth 
volume inspired by this expedition, in addition to 
other writings and a wonderful film. Such profuse 
publicity is not objectionable unless it misleads those 
who do not know the work of other explorers. 

“A Very Gallant Gentleman” is one of the best 
of the nine volumes for the ordinary reader, 
because most of its predecessors were larger and 
because Commdr. Bemacchi is a powerful writer. 
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The scenes, as he depicts them, live before the 
reader as vividly as in a film, even though there 
is little that is new ; and the story was worth 
telling for the seventh time. The style is virile, 
and the pages of the book are adorned with some 
fine phrases and passages. Aesthetes may find the 
colour-tones strong, though others should not com¬ 
plain. There are, however, pages of irrelevant, if 
interesting, matter such as the description of Byrd’s 
expedition ; and there are a few inaccuracies. 
The Discovery expedition was not Capt. Scott’s ; 
he was appointed to its command. Sixty-five 
miles is by no moans a three days’ journey with 
dogs ; Rasmussen drove ninety-four miles in one 
day, and 41 miles with 185 dogs on another day. 
In 1912 he drove four sledges, with 53 dogs, 296 
miles in six days to end a journey of 030 miles in 
26 days. Dog transport should not be classed with 
fancy sledging as if the necessity for cutting down 
weights to the last ounce existed. The average 
height of the Barrier usually accepted is 150 feet, 
not 200 feet above sea level. 

There is also some repetition ; but the book is 
well able to bear these small defects, and it shows 
that Oates was a fine character, worthy of a 
biography. He was lame from a wound received 
in South Africa where, incidentally, ho was not 
the only officer to earn the title ‘No surrender*. 
This book should be read by every boy as an 
inspiration to high endeavour, and it is hoped that 
the day will never come when such heroism as it 
depicts will bo forgotten. Most of the illustrations 
are Mr. Ponting’s. J. 0. H. 


Growth of Space Chemistry 
Stereochemie. Von Prof. Stefan Goldschmidt. 
(Hand- und Jahrbuch der chcmischen Physik, 
herausgegeben von A. Eucken und K. L. Wolf, 
Band 4.) Pp. xiii + 311. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H., 1933.) 29 gold marks. 

OR a long period Alfred Werner’s classical 
“Lehrbuch der Stereochemie’* (1904) held 
undisputed sway as the standard work on this 
branch of science. With the passage of time, and 
more particularly during the last few years, the 
need has become manifest for a fresh and up-to- 
date treatment of a rapidly expanding field of 
science which now claims the interested attention 
of chemist and physicist alike. Accordingly, 
several books dealing with the subject of spatial 
chemistry^have appeared lately in rapid succession. 
None of them can be held to be entirely satisfying. 


A glance at the list of contents of Prof. Gold¬ 
schmidt’s volume conveys the impression that he 
has fully covered his extensive field. There are 
seotions on the stereochemistry of oarbon, nitrogen 
and other elements ; optical rotatory power and 
chemical constitution; and spatial configuration 
and reaction-velocity ; while Dr. R. Bloch con¬ 
tributes a concluding section on the relationships 
existing between stereochemistry and crystallo¬ 
graphy. It may be said at once that the major 
part of the book can be road with pleasure and 
profit, and that it constitutes a useful contri¬ 
bution to the literature of stereochemistry. 

After undertaking a detailed examination, how¬ 
ever, one is left with the impression that the book 
falls botwoon the two stools of a students* textbook 
and a work of reference. Moreover, although some 
of tlie sections do not call for serious criticism, 
others are unbalanced and show signs of hurried 
and uncritical compilation : here, much unneces¬ 
sary information has been included, and there, the 
account is flimsy. In general, also, scant justice 
has been done to the work of British steroochemists. 

The weakest part of the book is the treatment 
of methods of optical resolution—a subject of 
primary importance in a treatise on stereo¬ 
chemistry. The description of the mothod of 
spontaneous separation contains no mention of 
Purdie's fundamental work on inoculation—in fact, 
Purdie’s name does not appear in the book. The 
particularly interesting example of the tsohydro- 
benzoins also passes unnoticed : but for this, the 
author would probably have modified his earlier 
statement (p. 18) that “experimentell nicht sioher 
geklart ist die Frage, ob die Spiegelbildlichkoit der 
Molekiile auch stets in der Asymmetric dor Krist&ile 
zum Ausdruck kommt” (compare Chem. 8oc. f 
2307 ; 1929). Here, as is so often the case in 
recent publications on stereochemistry, the author 
reproduces an opinion or statement from an earlier 
work without revising it in the light of later 
research. McKenzie’s activation of racemic acid 
with /-malic acid has no bearing upon the work 
with which the author associates it in this section. 

The description of Pasteur’s second method of 
optical resolution and its extensions is similarly 
lacking in essentials. Some of the optically active 
camphor acids are mentioned, it is true ; but 
there is no direct indication of the enormously 
important part these fundamental stereochemical 
reagents have played in the development of this 
branch of science. Incidentally, the formation of 
partial racemates in this type of resolving process 
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is much commoner than the author supposes ; and 
he does not mention other difficulties, such as the 
frequent formation of solid solutions, and the 
great tendency towards racemisation when the 
asymmetric molecule contains fewer than three 
carbon atoms. The method of resolving ^-alcohols 
by direct esterification—probably the most effec¬ 
tive of all—is not noticed. 

Hydroxy methylene camphor, a stereochemical 
reagent of outstanding interest and value, is not 
referred to in the book. The ordinary use of this 
substance as a resolving agent is well known ; but 
perhaps the most striking example of an optical 
resolution achieved by the so-called dynamic 
modification of Pasteur’s second method is that of 
dl~ac .-tetrahydroquinaldine with J-hydroxymethyl- 
enecamphor (1913). The reaction is almost instan¬ 
taneous ; the two diastereoisomeric products are 
formed in the approximate proportion of 3:2; 
and the excess of one of them is easily removed. 
This remarkable optical resolution has found no 
mention in any textbook of stereochemistry known 
to the reviewer. 

The note—for it is little more—on the bio¬ 
chemical method of optical resolution is quite 
inadequate. Indeed, the biochemical aspects of 
stereochemistry receive surprisingly little attention 
in any section of the book, and this strange neglect 
extends even to the brilliant series of investiga¬ 
tions conducted in this field during recent years 
by Neuberg. The statement that Penicillium 
glaucum destroys only the ^-component of am¬ 
monium racemate is another example of failuro to 
correct an earlier and inaccurate opinion. 

In the account of spirane derivatives (p. 40) the 
omission of Pope and Whitworth’s spiro- 5, 5- 
dihydantoin (1930) is regrettable, as this substance 
is the most interesting optically active compound 
of the class. Reference should have been made 
also to diamino-spiro-cyctoheptane (1932), the 
optical resolution of which is more impressive than 
that of the related apiro-cycioheptanedicarboxylio 
acid. A somewhat similar remark applies to the 
omission of the diphenylethylene oxides (1930) in a 
discussion of the diagnosis of trans-forms by optical 
resolution (p. 118). In a different field, somo atten¬ 
tion should have been devoted to the numerous 
interesting publications by McKenzie and his oo- 
workers in the last few years on the retention of 
optical activity during the migration of groups in 
de-amination and dehydration processes directly 
affecting the sole final asymmetric carbon atom 
in the system. The name of Tiffeneau does not 


ooour in the narrative at all; and there is no 
reference to the optically active benzoins, with 
their important bearing upon the preparation of 
glycols and upon racemisation. The treatment of 
racemisation, asym metric synthesis, and the 
Walden inversion is inadequate and partly incor¬ 
rect : for example, at least four inaccuracies ocour 
in the allusions to asymmetric synthesis on page 29, 
and the reference on the following page to the 
work of Marckwald and MoKenzie is unintelligible. 

A failing which this book shares with other recent 
Continental publications on chemistry is the gross 
carelessness shown in quoting names of investi¬ 
gators. We meet in Prof. Goldschmidt’s pages such 
metamorphosed colleagues as W. Markwald, M. 
Lowry, F. Armstrong, A. N. Champbell, W. 
Cloogh, M. St. Lesslie, S. Patterson, P. Jakobson, 
H. Fillips, M. Jaeger and W. S. Keutish ; H. 
Pickard in the text reverts to R. H. Pickard in 
the footnote (p. 24) ; W. J. Pope and S. J. Peachey 
appear in their normal guise on p. 83, but re¬ 
appear later in sundry disguises, such as J. Pope 
and St. J. Peachey and W. J. Pope and J. Peachy ; 
sometimes only one author is quoted for a col¬ 
laborative paper ; O. Jones publishes in the “Pr. 
Cambridge Soc.” ; another investigator is made to 
disprove his own work after his decease (p. 107) ; 
and the present reviewer is resolved into a dual 
personality, both in text and index, owing ap¬ 
parently to his having undergone a Walden inver¬ 
sion, resulting in a change from the J?- to the 
L-form ! 

Such mistakes, if sometimes trivial, are irritating 
and indefensible ; moreover, they appear to pass 
from one book to another. Inaccuracies in such 
points are unworthy of a book of the kind under 
notice, and they are apt to undermine the con¬ 
fidence of the reader. As examples of more serious 
errors, the following may be noted : “p-phenyl- 
ethylamine” appears for ‘ ( a-phenylethylamine” 
throughout the book ; mandelic acid is not con¬ 
verted by nitrous acid into phenylaminoacetic acid 
(p. 94) ; no such compound as that indicated at 
the foot of p. 24 was described by Pasteur ; and 
the alkaloids originally used by Pasteur in the 
optical resolution of raoemic acid (1853) were 
cinchonicinc and quinicine, and not cinchonine, as 
stated (p. 23). 

The book is excellently produced, and the 
numerous diagrams are neat and effective. The 
index could be improved. The price, whioh at the 
present rate of exchange is about £2, is high. 

John Read. 
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Short Reviews 


(1) Logarithmetica Britannica : being a Standard 
Table of Logarithms to Twenty Decimal Places. 
By Dr. Alexander John Thompson. Part 5 : 
Numbers 50,000 to 60,000 , (Tracts for Computers, 
No. 17.) Issued by the Biometric Laboratory, 
University of London, to commemorate the Ter¬ 
centenary of Henry Briggs’ publication of the 
Arithmetica Logarithmica , 1024. Pp. iv + 100. 
(Cambridge: At the University Press, 1931.) 
15*. net. 

(2) Primes and Factors. Computed by Emma 
Gifford. Pp. vi+94. (Manchester: Printed by 
Abel Heywood and Son, Ltd., 1931.) 

(3) The Nomogram: the Theory and Practical 
Construction of Computation Charts. By H. J. 
Alleook and J. Reginald Jones. (The Specialists’ 
Series.) Pp. viii-1-209. (London: Sir Isaac 
Pitman and Sons, Ltd., 1932.) 10*. 6 d. net. 

(1) Part 5 (the fourth to be published) contains 
the logarithms of the integers from 50,000 to 
60,000. The frontispiece is a photographic repro¬ 
duction of the title page of Briggs’ “Arithmetica 
Logarithmica’’ (1624). 

(2) Every prime number which is greater than 
10 is included in the form N 6# ± 1. This 
volume gives all values of N from x = 2 to 
x * 16,731 together with the factors, if any. The 
table therefore contains all primes between 11 and 
100,379. The terminal digits of each group of 
eight consecutive numbers are 1, 3, 7, 9, 3, 9, 1,7 
in this order. Each column of the table contains 
56 numbers. With this arrangement, all numbers 
N in the same horizontal line have the same 
terminal digit. It is thus easy to find and factorise 
any number which falls within the limits of the 
table. The pages are well arranged and clearly 
printed. The volume should prove very useful. 

(3) Alignment charts and other forms of nomo¬ 
gram are now widely used for rapidly obtaining 
approximate values of a number which is given by 
means of a formula containing several variables. 
The present volume combines successfully a study 
of the theory with practical directions for the 
construction and use of computation charts. The 
theory is based upon the determinant, the 
evanescence of which expresses the condition of 
oollinearity of three points. The method is easily 
apprehended and readily applied. L. M. M.-T. 

My Life and Thought: an Autobiography. By 
Albert Schweitzer. Translated by C. T. Campion. 
Pp* 288 4-8 plates. (Loudon : George Allen and 
t&win, Ltd., 1933.) 10*. 6d. net. 

This book makes large demands on the reader, 
who is left to discover for himself the real eminence 
of Schweitzer alike as preacher or theologian, as 
gbtieid&n, as doctor and as philosopher. In spite 
of the wealth of material for a romantic and 
herdie biography, there is little of the wide appeal 
' of Schweitzer’s narrative* of his work in Lam- 
the Edge of the Primaeval Forest" 


and “More from the Primaeval Forest”. Apart 
altogether from the interest which any such 
attempt to face the fundamental problems of 
civilisation, to relate ethical and moral with 
material progress and values must possess, a rare 
and unmistakable honesty pervades the book 
which should give it added interest to the scientific 
worker. Here is a man of fourfold eminence facing 
frankly some of the fundamental problems of this 
generation, and, in his exposition of philosophy, 
giving us the clue to the understanding of the 
preacher, the musician, the physician. 

Schweitzer’s consideration of the relations be¬ 
tween civilisation and ethics and attempt to 
discover the causes of tho world catastrophe in 
a false world view, or souse of values, is somewhat 
pessimistic and leads him to conclude that there 
is no natural order of life values which man can 
discover. He adopts in consequence the principle 
of reverence for life as the only guide, and attacks 
the spirit of the age for its disdain for thinking, 
for the discouragement given to the individual 
to arrive at his convictions by Ills own thinking. 
“Renunciation of thinking,” he declares, “is a 
declaration of spiritual bankruptcy. Where there 
is no longer a conviction that men can get to know 
the truth by their own thinking, soepticism 
begins.” He attributes the difficulties of the 
machine age to the absence of a world view 
capable of counteracting tendencies destructive of 
civilisation. A challenging note, an almost 
passionate effort for honesty and sincerity of 
thought, breaking through the pessimism of the 
thought, like the inspiration of the man’s per¬ 
sonality no less than of his achievements, relieves 
the sombreness of what is near to being a dis¬ 
appointing book. Schweitzer writes shrewdly on 
problems involved in the relations of the backward 
races of Africa and European civilisation and his 
sense of servioe and missionary outlook are never 
allowed to deflect his scientific observation or 
judgment. R. B. 

(1) Ergebnisse der kosmischen Physilc. Heraus- 
gegeben von V. Conrad und L. Weickmann. 
Band I. (Gerlonds Beitrage zur Geophysik, 
Supplementband 1.) Pp, xi-4-448. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1931.) 
46 gold marks. 

(2) Atmospheric Electricity. By Dr. B. F. J. 
Sohonland. (Methuen’s Monographs on Physical 
Subjects.) Pp. vii-flOO. (London: Methuen 
and Co., Ltd., 1932.) 2s. 6 d. net. 

(3) Die Aufrechterhaltung der elektrischen Ladung 
der Erde. Von Prof. Dr. Egon Sohweidler, 
(Probleme der kosmischen Physik, herausgegeben 
von Prof. Dr. Christian Jensen und Prof. Dr. 
Arnold Sohwassmann, Band 15.) Pp. iv+68. 
(Hamburg ; Henri Grand, 1932.) 5 gold marks. 

(1) The title of the first of these books is somewhat 
misleading, its subject being geophysics, and having 
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only incidental connexions with extra - terrestrial 
phenomena. The book is a contribution of excep¬ 
tional value to the compilation-literature of 
science. It opens with an admirably comprehensive 
and concise account (86 pages) of aurorae, by C, 
Stormer, whioh is beautifully illustrated. Then 
follow two articles on special aspects of the 
penetrating radiation, namely, the barometer effect 
and the absorption coefficient, by W. Kolhorster 
and L. Tuwim ; an account of atmospheric ozone, 
by P. Gotz, and of abnormal sound-propagation 
in the atmosphere, by P. Duckert ; and articles 
on geodesy, by F. Hopfner, and upon waves in air, j 
water, and on sand, by F. M. Exner. The book is ; 
well bound and well printed, but its high price is j 
regrettable. 

(2) and (3) The present undue costliness of books 
published in Germany is emphasised by the other 
two books here noticed ; they deal with sub¬ 
stantially the same subject, and with about equal 
authority. The English book, unlike the German j 
one, is bound, and is printed on equally good paper ; j 
it is in slightly smaller type, but contains about 
25 pejr cent more words than the other ; its price, ! 
even apart from the depreciation of sterling, is 
about half that of the German book. 

Schonland’s book gives an admirable short 
review of the electrical phenomena of the lower 
atmosphere, up to 10-15 km., and includes a 
chapter on the penetrating radiation. Schweidler 
limits his aocount to one special (but central) 
problem of atmospheric electricity, the main¬ 
tenance of the earth’s charge ; ho is more diffuse 
than Schonland, and while the latter does not 
cover every topic discussed by Schweidler, his 
book is undoubtedly the better introduction to the 
subject. 

Blackboard Coloured Diagrams : Biological Series. 

Rana temporaria (The Common Frog). 44 in. x 

31 in. Rana temporaria (Skeleton). 44 in. x31 in. 

Rana temporaria (Brain and Nervous System). 

44 in. x 31 in. (London : Sidgwick and Jack- 

son, Ltd., 1933.) Mounted on cloth, eyeletted, 

10*. 6 d. each. 

Thbsk diagrams are printed upon a black back¬ 
ground as if drawn upon a blackboard and the 
actual area covered by the illustrations-is 40 in. x 
29 in. on each sheet. No names or key letters are 
provided and this is in some ways an advantage 
sinoe it allows the instructor to give as many or 
as few technical names as may be thought desir¬ 
able and enables them to be used for questioning. 
From their size they are adapted for use with small 
classes, say up to 50 but not to large lecture 
theatres accommodating 200-300 students. Even 
then; some of the smaller drawings, as, for example, 
the ond-on View of the atlas vertebra and the 
diagram of the relationship of the dorsal and 
ventral nerve roots to the skin and a piece of 
muscle, are so small that they could only be seen 
properly in the front tows and would need to be 
examined at closer range by the students. 


The diagrams are not all of the same standard. 
That of the skeleton is the best and reaches a 
high standard. The general illustration of the 
viscera is not quite so good nor is that of the 
nervous system, even allowing for the fact that 
they are not such satisfactory subjects for treating 
in this manner as a skeleton. In the former, some 
of the viscera are rather ‘wooden* in appearance, 
for example, the fat bodies, and in the latter the 
general drawing of the nervous system is much 
like that of Ecker, which is very diagrammatic 
and exhibits an arrangement of the sympathetic 
nerves unlike that seen in ordinary dissection. 
Apart from these relatively minor points, the 
diagrams arc well drawn and executed and should 
prove useful in schools and institutions where the 
classes are not large. 

Reports of the Progress of Applied Chemistry. 
Vol. 17, 1932. Pp. 728. (London : Society of 
Chemical Industry, 1933.) 12s. 6d. ; to Members, 
Is. l\d. 

The volume of reports on the progress of applied 
chemistry during 1932 has appeared with 
customary promptitude and again reaches a high 
standard. This annual publication is one which 
few progressive chemists neglect to study. Many 
regard it as among the most useful books in their 
own libraries, and none can afford to ignore it. 
Moreover, dealing as it does with the general out¬ 
line of progress in the various chemical industries 
and of industries in which chemistry enters as an 
aid to control and development, as well as describ¬ 
ing very many of the more important technicalities 
underlying present and future progress, it appeals 
to the interest of the non-teohnical man who 
desires to keep an fait with the maroh of events 
in extremely important branches of the world’s 
work. 

The reports are presented in familiar form, are 
fully annotated with references to original papers 
and summaries to be found in “British Chemical 
Abstracts”, and are provided with name and subject 
indexes. The report on explosives covers the 
years 1931 and 1932, and that whioh formerly dealt 
with fibres, textiles, cellulose and paper has been 
expanded into two separate reports. A. A, E. 

Wanderers Wetterbuch: EinfvJvrung in das Vet - 
standnis der WeUervorgtinge. Von Dr. Otto 
Myrbach. Pp. vi + 184. (Leipzig: Verlag Berg 
und Buch, n.d.) n.p. 

To anyone with a love pf Nature and a moderate 
knowledge of German, this book should make a 
definite appeal. The reader is introduced step by 
step to the elements of weather, the movements 
of air masses, clouds, rain and fine weather. 
Official forecasts and their application to local 
conditions are explained and this chapter is 
supplemented by one on local weather signs, but 
the largest and most interesting part of the book 
deals with weather in the mountains, ending with 
a four-act drama of a storm on the Zugapitze. 
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Forest Fires in Relation to Soil Fertility 

By Prof, F. P. Worley, Auckland University College, New Zealand 


W HEN the early colonists arrived in New 
Zealand, the greater part of the present 
cultivated land of the North Island and much of 
that of the South Island were covered with dense 
forests, which have since been removed by burn¬ 
ing, the general practice being to remove mi liable 
timber, fell the remainder, burn out as completely 
as possible and sow with grass. Much of the 
forest was, however, burned without felling, 
sometimes by accident but often intentionally. 

Although large areas of native forest still remain, 
the bush in the South Island is largely confined 
to mountainous regions. In the North Island, 
although the greater part of the remaining bush 
is on mountain ranges, there is still a large area 
of bush land that will gradually be brought into 
cultivation. The method of forest removal is not 
far removed from the primitive methods employed 
by some African native tribes. 

Although it may be eon ended that burning is 
the only practicable method of bringing bush land 
into cultivation, far too little consideration appears 
to have been given to the influence of forests on 
soil fertility and to the possible damage to the 
soil by the methods of burning employed. It is 
very obvious in numerous cases that areas formerly 
covered by luxuriant bush frequently have 
surprisingly low fertility. It has only to be recalled 
that the poor ‘gum lands’ of the North Auckland 
peninsula were once covered by dense kauri 
forests full of rich undergrowth. In other parts of 
the country, hillsides formerly covered by good bush, 
such, for example, as the coastal districts north of 
Wellington, have a fertility sadly below that to be 
expected from the luxuriance of the former bush. 

It is necessary to inquire %hether this apparent 
deterioration of fertility may W due to the method 
of forest removal and, for thta purpose, considera¬ 
tion must be given to certain aspects of the part 
played by the forest in bringing virgin rocky land 
into a condition of fertility. The process can be 
observed on the volcanic island of Rangitoto at 
Auckland, where a formerly barren island of rough 
basalt is in process of being converted by the 
bush into rich, fertile land. It is not known how 
many hundreds of years it has taken for the island 
to reaoh its present degree of fertility, or how long 
it will be before the rooks are covered with fertile 
soil, but the process of humus formation is plainly 
obvious. What is not obvious, however, is the 
process of bringing to the surface and making 
available for plant growth the mineral constituents 
of the rooks. 

The only artificial fertilisers intentionally applied 
to the land for agricultural purposes, apart from 
lime, are those supplying potassium, phosphorus 
nitrogen. It is now recognised, however, that 
most of the other common elements occur in 
pMits^ihoiigh generally only in minute amounts, 


and that some of these minor constituents are 
essential to plants and to animals. Some may 
be present only fortuitously, but it is impossible 
to deny that they may have specific functions. 
Manganese and copper, for example, have been 
found in all plants investigated and are associated 
with rapidly growing parts, such as buds and leaves, 
and probably have a functional importance. 

The small amounts of such elements in the soil 
are extracted by the roots of trees and trans¬ 
ported to the growing parts, being eventually shed 
in the falling leaves, thus enriching the surface 
soil. This enrichment of the surface soil at the 
expense of the deeper soil by trees was dearly 
shown in the case of manganese by Bishop 1 , and 
further investigations of a similar nature are 
desirable. Maquenne and Dcmoussy 1 examined 
the distribution of copper in a number of culti¬ 
vated trees and shrubs and found the copper 
concentrated in the actively growing parts. 
Analyses of various parts of the native karaka 
tree have shown that the copper is concentrated 
in the leaves and seeds of this tree, and the same 
will probably be found in the case of other native 
trees. Copper is present normally only in minute 
amounts in the soil, but is gradually brought to 
the surface, like manganese, by tree growth. It 
is obvious that forests, besides building up a 
surface layer of humus, exercise the very important 
function of bringing to the surface various chemical 
elements extracted from the deeper soil. This 
process is cumulative and may extend over many 
hundreds of years. 

In view of these considerations, it is possible 
to appreciate the damage that may be done by 
forest fires. Not infrequently the burning is 
sufficiently thorough to burn away the humus. 
On hilly ground the ash may be almost entirely 
washed away by rain, with the result that the 
beneficial cumulative work of the forest carried 
on over vast periods may l>e destroyed in a day. 
Unless the ash and the humus can be retained, 
the work of the forest has been not only in vain, 
but even actually detrimental, in that the soil to 
the depth of the tree roots will have been im¬ 
poverished in minor mineral constituents essential 
to healthy growth of plants and animals. 

On flat land the floor of the forest is usually 
damp. Here there is less likelihood of complete 
destruction of humus by fire and of ashes being 
washed away either mechanically or in solution, 
except on very porous soil, but on hill and moun¬ 
tain-side the destructive effects of bush fires may 
be disastrous. 

The comparative infertility of the gum lands 
north of Auckland is probably due very largely 
to the destruction of the forests and the surface 
soil of the hills by great fires. In the low-lying 
and swampy gum lands a layer of ashes, covered 
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often by many feet of black peat, overlies the 
remains of a kauri forest. Frequently, at a lower 
level there is another layer of ashes above the 
roots of a still earlier kauri forest. The prehistoric 
fires that destroyed these forests doubtless 
destroyed the forests on the hilly ground, where 
kauri gum occurs very near the surface. The humus 
on the sloping ground was apparently destroyed 
and the ashes washed down into the sea. In 
recent years the scrub has been burnt off by gum 
diggers and others and further damage done to 
the fertility of the soil. 

On very porous soil the mineral constituents of 
ash derived from forest fires may be washed down 
through the soil. Should there be a tendency 
towards any mineral deficiency in such soil, this 
deficiency may be greatly intensified by leaching. 
On soil of this nature it would appear desirable 


to grow deep-rooting crops to bring to the surface 
the small amounts of essential minerals, and to 
produce a retentive layer of humus. Much work¬ 
ing, with consequent drainage and leaching of the 
surface soil, should be avoided. 

It appears probable that humus may have 
mineral as well as biological importance and more 
analyses are desirable of its mineral content, 
particularly for those elements that occur only 
in minute amounts in underlying Boil or rock. It 
is obvious that if the normal soil and rock is in 
any way deficient in minor mineral constituents 
essential to the full health of plantB or animals, 
this deficiency will become serious if the humus 
in which such constituents have become concen¬ 
trated is destroyed and the ashes removed. 

1 Australian J. Expt. Biol, Med. Set., 5, 12ft ; 1928. 

1 C. R. Arad. Sri., 170, 87 ; 1020. 


Canadian Water Power Development in 1932 
By Dr. Brysson Cunningham 


r l^HE strides by which Canada continues to 
X advance in the exploitation of the water 
power resources of the Dominion for the generation 
of electricity are as remarkable as the abundance 
of the resources themselvos. According to a 


1033 



report 1 recently issued by the Water Power and 
Hydrometrio Bureau of the Department of the 
Interior, the total turbine installation at the end 
of 1932 amounted to more than seven millions 
(7,046,260) horse power, showing an increase of 
378,923 horse power over the corresponding figure 


for the previous year. This gives an average of 
670 horse power per 1,000 of population, a ratio 
which places Canada in an outstanding position 
among the water power-using countries of the 
world. 

The remarkable character of the progress which 
has been made since the commencement of the 
present century will be best appreciated by a 
glance at the graph in Fig. 1 , reproduced from 
the report. in 1900, the quantity of power 
realised was leas than a quarter of a million 
horse power : it was still less than a million 
ten years later. By 1920, however, it had reached 
2 J millions, and in 1930, 5f millions. Between 
1928 and 1930, progress was at the rate of half a 
million horse power per annum, and practically 
the same rate prevailed up to the beginning of 
1932. Last year, thefe was a slight falling off, but 
this does not necessarily imply any relaxation of 
effort, since the additional power is only recorded 
on completion of the particular undertaking from 
which it emanates, and anything from two to five 
years may be required for the execution of indi¬ 
vidual projects. Various schemes are at present 
under way, most of which had their inception 
three or four years ago, before the general sus- 

S ension, or retardation, of industrial expansion, 
ue to the world-wide financial depression set in. 
In common with the experience of nearly all 
countries, there has been of late years a definite 
decrease in the demand for power, which reached 
its greatest intensity in the middle of 1931. A 
recent statement* of the Minister of the Interior, 
the Hon, Thos. G. Murphy, gives, however, a 
hopeful impression. “Mare stable conditions,’* he 
says, “now appear to have been established, ainoe 
the figures for the first ten months of 1932 indicate 
that electric energy produced for use in Canada is 
practically the same as for the corresponding period 
in 1991—nan enoouragtog feature being that in 
August, September and Ooteb^, the laet three 
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months for which statistics are available, an 
increase has been recorded.” 

The additional installations brought into opera¬ 
tion during the last twelve months were located in 
five different provinces, but more than 97 per cent 
of the power was limited to three of them, and the 
largest of all the installations was made in the 
province of Quebec. The Beauhamois Light, Heat 
and Power Corp., Ltd., of Montreal, completed an 
initial instalment on the St. Lawrence River of 
200,000 horse power (Fig. 2), forming part of a 
programme of half a million horse power designed 
to be realised in the course of the next few years, 
with a possible ultimate extension to two million 


Louis near the town of Beauhamois, where the 
power house is situated. The fall at this point is 
83 ft., representing the total difference in level 
between the two lakes. The power house contains 
accommodation for the reception of ten units of 
generating plant, each of a capacity of 60,000 
horse power, and four of these machines are now 
in operation. Provision has been made for the 
extension of the building to a length of 3,000 ft., 
if and when it is called upon to take the entire 
flow of tho river. The cost of the 600,000 horse 
power scheme has been estimated at a little less 
than 13 million pounds sterling. 

The foregoing particulars have been extracted, 



Kio. 2. Boauharnola Development, 8t. Lawrenco ttivor. By courtesy of the High Commissioner of Canada. 


horse power. This notable enterprise was begun 
in August 1929. It includes the construction 
of a canal (Fig. 3) about fifteen miles long into 
Which is diverted about a quarter of the flow 
of the St. Lawrence, which averages some 
220,000 ou. ft. per seoond. In addition to develop¬ 
ing hydro-electric power, tho new waterway, whioh 
is 3,000 feet wide, with a channel for shipping 
600 ft. wide and 27 ft. deep, will complete the 
canalisation for deep-water navigation of all the 
Wholly Canadian sections of the St. Lawrence, 
with the exception of a single reach round tfie 
Laohine Rapids at Montreal. The western*entrance 
is on the southern bank of Lake St. Francis, a 
mile or two from the town of VaUeyfield, whence 
Itfbllows a wide curve until it enters Lake St. 


and the diagrammatio sketoh map in Fig. 3 re¬ 
produced, by kind permission, from a brochure 
issued by the Beauhamois Light, Heat and Power 
Corp., Ltd., of Montreal. 

Of tho other two major installations, one of 
56,000 horse power was the joint development of 
Chats Falls by the -Ottawa Valley Power Co. Ltd., 
and tho Hydro-Electric Power Commission of 
Ontario, and the seoond of 67,000 horse power at 
Corra Linn on tho Kootenay River in British 
Columbia. 

The accompanying table, which appears in the 
report under consideration, shows the available 
and developed water power in the whole of the 
Dominion, as recorded on January 1, 1933. The 
figures in columns 2 and 3 are minimum values, 
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Available and Developed Water power In Canada, January 1, 1933. 


Province 

Available 24-hour power 
at 80 per cent ctllnlency 

Turbine In¬ 
stallation. 
H.P. 

(1) 

At ordinary 
min. flow, 
li.P. 

(2) 

At ordinary 
nix months 
How, H.P. 

(»> 

(4) 

British Columbia 

AHartn . 

Saskatchewan. 

Manitoba. 

Ontario . 

Quebec 

New Brunswick 

Nova Scotia . 

Prince Wdward Inland . . 
Yukon and North-went 
Territory . 

1.931,000 
390,000 
542,000 
3,309,0(H) 
5,330.0(H) 
K,459,(M)0 
08,000 
20,80(1 
3,000 

294,000 

5.103.500 

1,049,5(H) 

1,082,000 

5.344.500 
6,040,000 

1 3.064,000 
169,100 
128,300 
6,300 

731,000 

713,792 

71,697 

42,035 

890,925 

2,208,105 

3,357,320 

133,981 

112,167 

2,489 

13.199 

Total 

20,34 7.400 

33,017,200 

7,045,260 


is oapable of producing an economy of more than 
35 niiUion tons of cold per annum. 

The actual saving in any year depends, of course, 
upon the actual kilowatt hour output of the plants 
during the year. Based upon the actual output of 
central electric stations, it is estimated in the 
report under consideration that the equivalent 
electrical production of the total water power instal¬ 
lation in 1932 was approximately 18,300,000,000 
kilowatt hours. Applying to this a moderate 
figure of 1 *55 lb. of coal per kw.h. (based upon the 
average consumption of coal and coal equivalent 
per kw.h. during 1930 by all plants in the United 
States producing electricity for public use) there 
is indicated an actual saving for the year 1932 of 
more than twelve million tons of coal. 


Thousand Islands Section 
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BELOV TO SHOV THE NEW 



>T0. 3. Sketch map of hcauhamui# hydro-electric power development. 


and should be increased by 30 per cent if they are 
to correspond with the values obtained from actual 
installations. Accordingly, the total potential water 
power of the country may be reckoned at about 
43,700,000 horse power. 

It is of interest to form some idea of the economic 
value of these installations in saving of fuel. The 
coal equivalent of water horse power is not alto¬ 
gether easy to determine for lack of definite 
information about operating conditions of indi¬ 
vidual plants, but basing a comparison on fuel 
power elsewhere, a conservative estimate, under 
current conditions, indicates that, if operated 
continuously throughout the year, each installed 
horse power would effect a saving of approximately 
tons of coal, so that the present aggregate 
installation of more than 7 millions horse power 


In view of the outstanding economic value of 
its water resources, it is not surprising that the 
capital invested in the various undertakings 
j should exoeed that invested in any other manu- 
j facturing industry of Canada. It is computed on 
a conservative basis that the aggregate amount 
j of the capital involved is 1,020 million dollars or 
| about £324,000,000 at par. 

J The scope for further development is, of course, 
j considerable, and with so many examples of the 
j remunerative value of this class of undertaking, 
j progress bids fair to be continuous at a rapid rate 
i for a number of years to come. Little more than 
10 per dent of the total potential power is yet 
harnessed. 

1 “Water Power Ueacruroea of Canada.” Bulletin No. 1423. 

* “Hydro-KIpetric Progwaa In 1932.” 
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Geophysical 

I N prospecting for minerals, oils, water, etc., 
use can be made of the physical characteristics 
of the materials near the earth’s surface. The 
methods at present adopted can be divided into 
four groups. The first group utilises the magnetic 
susceptibility of the materials, the second their 
density, the third their elasticity and the fourth 
group comprises various electric methods. The 
second group comprises the ‘gravimetric’ methods 
and the third the ‘seiscaic’, In some cases two 
or more methods can be applied to the same area 
and so unwanted factors can be eliminated. The 
gravimetric method was made possible in 1888 
when Baron von Eotvos published his work on 
the torsion balance. In 1914 Mintrop demon¬ 
strated experimentally the possibilities of the 
seismic methods. Prof. A. O. Rankine discussed 
the development of geophysical prospecting in 
his presidential address last year to Section A of 
the British Association at York. 

In a paper read to the Institution of Electrical 
Engineers on April 7, J. M. Bruckshaw gave a 
detailed account of the electrical methods of 
surveying. As a rule, the interpretations of the 
electrical surveys are of a qualitative nature and 
in this respect they are not so good as the gravita¬ 
tional and seismic methods, which give indications 
of the depth and size of the material for which 
search is made. 

There is now a tendency to develop more 
precise electrical methods with the object of 
placing them on a quantitative basis. The import¬ 
ance of making a preliminary geological survey 
and determining the resistivity of samples of the 
rock in the neighbourhood is now recognised. The 
results found in this way impose limitations on 
the use of the various methods that can be applied. 

If a known mass of ore occurs in the region under 
test, the interpretation of the results is greatly 
simplified by conducting the electrical survey 
directly over the known body. 


Prospecting 

As an example of the utility of geo-eleotrieal 
prospecting, the case of a survey made by Mr. 
Broughton Edge in Cyprus was described. Mineral¬ 
isation was suspected from the indications of old 
Roman activities in the neighbourhood. This led 
to the ground being examined by means of 
four adits and three shafts, but without result. 
Within three days of starting the electrical 
surveys, the centre was plainly indicated by 
the equipotential lines. The interpretation 
was confirmed by driving two adits and these 
encountered a large pyritic mass, the upper 
end of which lay immediately below the centre. 
Although the surface of the ground was very 
rough the equipotential curves on the map were 
smooth. 

In survey work, rocks and minerals are divided 
into two classes, metallic conductors and electro¬ 
lytic conductors. Practically all minerals showing 
metallic lustre are in the first class. In nearly all 
method r of electrical prospecting, an equipotential 
line method is first employed as this takes very 
little time and locates the most promising areas. 
These areas do not necessarily represent mineral 
deposits, for bands of clay and graphite-impreg¬ 
nated schists, etc., yield the same type of anomaly 
as an ore body. In some cases, geophysics may 
differentiate between a mineral deposit and a 
band of clay, but it is generally the geologist 
who determines which of the indications are 
caused by ore. 

The depth to which the ground can be examined 
depends on the kind of method used. In the 
resistivity methods, the ground examined pene¬ 
trates to a depth approximately equal to the 
distance between the electrodes. With great 
depths the results obtained arc difficult to inter¬ 
pret. As a rule, it is not convenient to use currents 
greater than five amperes. Good results are some¬ 
times obtained by using high-frequency alternating 
currents. 


Obituary 

Prof. Victor Goldschmidt 


S CIENCE has to deplore the loss of another of 
her ‘grand old men', Germany one of her 
most distinguished sons, and the world of culture 
at large one of the most accomplished, versatile 
and beneficent of its exponents, in the passing on 
May 8 of Prof. (Horr Geheimrath) Victor Gold¬ 
schmidt, honorary professor of mineralogy and 
crystallography at the University of Heidelberg, 
at the ripe age of eighty years. His name has long 
been a household word with the small, but now 
happily increasing, ooterie of workers in crystal¬ 
lography, which fie was fond of calling the “Queen 
OtScienoes” ; and he was never tired of expressing 
bis intense delight in the wonderful beauty of 
crystals. Yet so wide were his interests that in 


many other subjects he was almost equally dis¬ 
tinguished, particularly ethnography, astronomy, 
physiology, colour in art, and tone and harmony 
in music. Having inherited groat wealth—sadly 
depleted afterwards by the War—he was able to 
advance the interests of his subjects to an excep¬ 
tional degree, and became a ‘pious founder’ in the 
truest sense of the term. 

Born in Mainz on February 10, 185H, of Jewish 
stock* in the year 1871 he became a student of 
the Gewerbakaclemie of Berlin. Then from 1872 
until 1878 he attendod the celebrated Berg- 
akademic of Freiberg, and during his last three 
years there acted as an assistant. In order to 
acquire further experience, however, he migrated 
in 1878 to the School of Mineralogy and Crystal- 
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lography then growing up in Munich* which later from the gnomonio projection, which he oon- 

became so famous under the guidance of Prof. siderably elaborated. When we add to these his 

von Groth ; afterwards, in 1879, he went on to papers on etch- and solution-figures on crystal 

Heidelberg, where he took his degree of doctor of faces, his “Index der KryataUfonnen der Minera- 

philosophy in 1880. lien”, his “Krystallographische Winkeltabelle”, 

Prof. Goldschmidt had the inestimable ad van- and last but not least his monumontal “Atlas dor 

tag© of the life-long help of a devoted and highly KrystaUformen” (1923) in nine volumes of figures 

intellectual wife, a first cousin (formerly Fr&ulein and a like number of volumes of text, which took 

von Fortheim), who was both a remarkable linguist many years to complete, it will be obvious what 

and keen appreciator of music and art in aU its a magnificent addition to our knowledge Prof, 

branches. Their home in Heidelberg, where they Goldschmidt has left behind him. 

lived very simply and unostentatiously, but where On the occasion of his seventy-fifth birthday 
they literally lavished hospitality and kindness on Goldschmidt was presented with a “Festschrift”, 

their many foreign visitors, was replete with containing thirty-three original papers on mineral- 

valuable art treasures, such as Italian illuminated ogy and crystallography, entirely contributed by 

manuscripts, very early examples of printing, his old students and a few personal friends ; they 

ancient French objels d'art , gems of every kind and included one from the late Dr. T. V. Barker of 

& wonderful collection of crystals. Oxford, and another by Dr, Mary Porter of the 

The laboratory of Prof. Goldschmidt at Heidel- same University, who had receivod great kindness 

berg is a private one, which was provided and from Prof. Goldschmidt and his wife during the 

maintained at his own expense, but with the full period of her work at his Heidelberg laboratory 

concurrence of the University. He usually had before the foundation of the bursary. It was 

working there, under his direction and that of his published by the von Portheim Stiftung, under 

assistant Dr. Himmel, in mineralogy and crystal- the editorship of Dr. Himmel, and with a foreword 

lography, some ten to fifteen students, and also of appreciation of Prof. Goldschmidt's work by 

another half-dozen of more experience engaged in Prof. Milch. Prof. Goldschmidt was an honorary 

research, either for their doctorates or in a still member of the Mineralogioal Society in Great 

more mature class of investigation. To this Britain, and of a dozen other scientific societies 

remarkable institution were attracted students outside Germany. 

possessing some previous experience from all over Last December and January, Prof, and Frau 
the world, including quite a number from England Goldschmidt were in England, staying with the 

(especially Oxford and Cambridge) who were former's brother in London, and although when 

always warmly welcomed. Eventually in 1916 Prof. visiting the Master of Pembroke and Mrs. Hutchin- 

and Frau Goldschmidt definitely endowed the son in Cambridge he appeared to be wonderfully 

laboratory, together with an Institute for Folk-lore, vigorous, yet his relatives were then very anxious 

and an ethnographical museum which they had about his health. On leaving England they did not 

also provided, as the “Josefine und Eduard von return home, but travelled to Salzburg in Austria, 

Portheim Stiftung fiir Wissenschaft und Kunst”, and before long it became necessary to remove 

in honour of their parents, Prof. Goldschmidt’s from the hotel to a sanatorium, where Dr. Gold- 

mother and Frau Goldschmidt’s father. Provision schmidt rapidly became worse, and where he died, 

was also specially made for an English research as stated, on May 8. The recent happenings to his 

bursary of about £160 per annum, to enable an many Jewish friends in Germany cannot fail to 

English student of experience and promise but not have distressed him, and to have been a souroe of 

too well provided with means to. work with Prof. unhappiness during his last days. Yet he sought 

Goldschmidt, and incidentally to further friend- to find solace in p lanning further researches, and 

ship between Germany and England. On the especially in compiling a review of the present 

eightieth birthday of Prof. Goldsclimidt last position of crystallography, so as to discover the 

February, the laboratory was formally named lines along which future research might most 

the Victor Goldschmidt Institut fur Krystall- advantageously be prosecuted, 

forschung. Unselfish to the end, Goldschmidt's thoughts 

The published scientific papers of Prof. Gold- were ever with the great institution which he had 

schmidt form an immense lust, numbering about founded in Heidelberg, and now that he has been 

180,many of them masterpieces on specific minerals. taken home and buried in that lovely spot by the 

Besides these papers he produced in the years banks of the Neckar, on the scene of his great 

1914-26 the “Beitrage xur Krystallographie und life-work, we can only hope that the Stiftung and 

Mineralogie”, and since 1922 the “Heidelberger its traditions and especially the Victor Gold- 

Akten der von Portheim Stiftung”, and the schmidt Institute for Crystal Research will be 

“Materialen zur Naturphilosophie”. Perhaps his oherished as the worthiest memorial possible of 

most valuable contributions concerned blowpipe this truly great man of science and perfeot kindlv 

methods, which he carried to perfection, for the gentleman. May his spirit inspire those who work 

determination of minerals ; crystal measurements there to emulate the master, and thus to produce 

by the theodolite method (azimuth and polar further contributions of real value to our know- 

distance), using the two-oircle goniometer which ledge of the subject, the study of crystals, that was 

he perfected ; and crystal drawing and calculation nearest his heart 1 A. E. H. Totton. : 
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News and Views 


Prof, Robert Chodat 

Thu recipient of thia year’s Linnean Medal 
awarded by the Linnean Society of London is Prof. 
Robert Chodat of Geneva. Unfortunately, he was 
unable to be present at the anniversary meeting hold 
on May 24 and the medal was received on his behalf 
by the Swiss Minister. In the present state of 
specialisation, it is difficult to cover much of the field 
of botany and Prof. Chodat is one of the very few 
who can be considered a master in most branches. 
Hie work on the systematica of Polygalaceae and their 
geographical distribution, and his ecological accounts 
of the vegetation of Paraguay explored by him in 
1914 and of Portugal, Spain and Majorca which he 
visited with his students, are of great merit. In his 
laboratory at Geneva he elaborated the methods of 
obtaining pure cultures of Algae now in general use, 
and his papers on Alg®, culminating in his mono¬ 
graph on polymorphism, have made him a recognised 
authority on the subject. More recently ho has 
turned his attention to Fungi, particularly tho 
organisms of fermentation, where his knowledge of 
chemistry and physiology has enabled him to make 
important advances. It is not so much the minuti® 
of a subject as the broad principles that have at¬ 
tracted him, as is seen in his critical study of tho 
palioozoic Pteropsida and in his address on the 
conception of species in modem botany. In genetics 
his contributions, though not numerous, have boon 
fundamental. It is natural that he should be a 
successful teacher and his admirable “Principos de 
Botanique” reveal his wide and philosophic outlook. 
Geneva has always been famous for its botanists 
and Robert Chodat is a worthy successor to dc 
Saussure and the de Candolles. 

Prof, William A* Bone, F.R.S. 

Prof. William A. Bone, of the Imperial College of 
Science and Technology, South Kensington, has been 
awarded the medal of the Society of Chemical In¬ 
dustry in recognition of his researches into the 
meohanism of combustion. Thia medal, which was 
instituted in 1896, is awarded periodically for 
conspicuous service rendered to applied chemistry, 
by research, discovery, invention or improvements 
in processes. It was in 1898, when Prof. Bone was 
lecturer in chemistry and metallurgy at Owens 
College, Manchester, that he started systematic 
research on the combustion of hydrocarbons and the 
influence of hot surfaces in promoting gaseous 
combustion, for which research he was elected a 
fellow of the Royal Society in 1905. In 1911 lie was 
awarded the Howard Potts gold medal of the Franklin 
Institute of Philadelphia. In 1912 he began to 
organise and direct the new Department of Chemical 
Technology at the Imperial College, South Kensing¬ 
ton- Prof. Bone’s researches have comprised ,the 
chemical constitution of coal, surface combustion, 
gaseous combustion and explosions under high 
pressure, the photographio investigation of flame 
propagation during gaseous explosions, the com¬ 


bustion of hydrocarbons and blast furnace reactions. 
A lecture on July 12 entitled “Forty Years of Com¬ 
bustion Research 1 * by Prof. Bone is one of the 
features of tho annual mooting of the Society of 
Chemical Industry to, be held in Newcastle on 
July 10-14. 

Academic Assistance Council 

The present state of affairs in universities in 
Germany has raised in acute form the position of 
many scientific workers who, by reason of race, 
religion or political views, are unable to oarry on 
their investigations in their own country. While no 
doubt universities in other countries will offer 
facilities to such displaced workers, it must be 
remembered that their resources are limited and in 
most cases already allotted. An Academic Assistance 
Council has therefore boon formod in Great Britain, 
to co-operate with similar bodios in other countries 
in collecting funds to provide maintenance for dis¬ 
placed university teachers and investigators and in 
placing them in universities and institutions whore 
they will bo able to pursue their work. An appeal 
for funds, addressed to “all who are concemod for 
academic freedom and the security of learning**, and 
signed by distinguished men of science and letters, 
has been issued, in which it is emphasised that the 
formation of the Council implies no reflection on 
political issues in other countries but is solely an 
attempt to relievo suffering, prevent waste of valuable 
talent and defend learning. Tho Royal Society has 
placed office accommodation at the disposal of tho 
Council, and Sir William Beveridge and Prof. C, S. 
Gibson are acting as honorary secretaries. Com¬ 
munications and contributions should be sent to 
them at tho Royal Society, Burlington House, 
London, W.l, 

The Old Ashmolean, Oxford 

The celebrations, arranged by Dr. R, T. Gunther, 
of the two hundred and fiftieth anniversary of the 
opening of the Old Ashmolean on May 21, 1683, 
brought together a large gathering, which included 
representatives from a number of universities and 
scientific institutions in Groat Britain and the United 
States. The Royal Society and tho Linnean Society 
sent messages of congratulation, the latter referring 
particularly to the original specimens of the 
Tradescants forming part of tho Lewis Evans 
collection. On May 21, a private reception was held 
in the Old Ashmolean building by Dr. R. T. Gunther. 
Tho guests took toa afterwards in Exeter College Hall, 
following the route taken by tho Duke of York and 
his retinue in 1683, after the original opening of the 
Musoum. On May 22, a private luncheon-party 
assembled in Wodham College Hall, and a toast in 
memory of Elias Ashmole was submitted. Sir 
Frederick Gowland Hopkins, who was among the 
guests, referred to the 1 desirability of a fuller realisa¬ 
tion of the value of historic science as on intellectual 
equipment and implement in current methods of 
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education. In the course of the afternoon a lecture 
was delivered in the University Museum by Sir Arthur 
Smith Woodward on “Plot and Lhwyd and the 
Dawn of Geology”, A survey was given of the position 
of natural science in Great Britain and in other 
European countries in the seventeenth century. The 
studies of Plot and Lhwyd were described. From 
the preface of the former to his work “The Natural 
History of Oxfordshire : an Essay towards the 
Natural History of England” (1077), it would appear 
that Plot was of vigorous temperament. He says : 
“But as for the hot-headed, half-witted Censurer, 
who, perhaps, only looks on the Title of a Chapter, 
or here and there a paragraph that makes for his 
turn, I must and do expect the lash of his tongue.” 
The exhibition of objects of Ashmolean interest— 
especially those at the Bodleian Library in relation 
to Ashmole himself, and of great historic value— 
were a welcome form of dedication accompanying 
the celebrations. 

The Neutron 

The Bakerian lecture of the Royal Society was 
delivered on May 25 by Dr. J. Chadwick, who took as 
his subject “The Neutron”. Neutrons can be liberated 
by the bombardment of several light elements by 
a-particles, but, except from beryllium and boron, 
the yield of particles is very small. In some cases 
the experiments are consistent with the conservation 
of energy and momentum in the reactions. With 
beryllium, however, it is at first sight difficult to 
account for the whole of the energy available in 
the disintegration. From the data now available, 
the mass of the neutron is consistent with the view 
that the neutron is a complex particle formod by 
the union of a proton and an electron. Other argu¬ 
ments suggest that the neutron is an elementary 
partiole. As an alternative, one might suppose the 
proton to bo complex, consisting of a neutron and 
a positive electron, but this view also has certain 
difficulties. Dr. Chadwick dealt with experiments on 
the passage of neutrons through matter. Some interest¬ 
ing pointsfeppear in the collisions^with the lighter nuclei, 
in particular with protons. In some cases inelastic 
collisions have been observed in which the atomic 
nucleus is disintegrated. When the radiation from 
beryllium, consisting of neutrons and y-rays, passes 
through matter, positive electrons are occasionally 
produced. It is not yet known whether these are due 
to the action of the neutrons or to the Y* ra y 8 - The 
function of the neutron in the structure of atomic 
nuclei was also discussed. 

Crested Rat at the London Zoo 
The authorities at the gardens of the Zoological 
Society have been fortunate in securing four speci¬ 
mens, from Kenya, of that most curious and rare 
rodent the 'crested rat’ (Lophiomys imkauei); no 
specimen of this animal has ever before been exhibited 
in captivity, though it has long been known to 
science, having been described by Milne-Edwards so 
long ago as 1867. Though termed as ‘rat’, it has 
really no very close relationship to this animal. 


Indeed, owing to its many structural peculiarities 
it has been made to constitute a family by itself— 
the Lophiomid®. Nor is it at all accurately described 
when it is said to be a “badger-like animal”, for it 
bears no very close resemblanoe to any other known 
rodent. One of its most characteristic external 
features is the great crest of long coarse hair which 
surmounts the back, bordered on each side by two 
bands of white. The nature and function of a glandu¬ 
lar traot running down from the nape tail-wards, 
along the back, has yet to be discovered. Until now, 
nothing was known of the young. But one of the 
new oaptives, since its arrival, has given birth, not to 
a litter, as one would have expected of a rodent, but 
to a single young one, and this has elicited a further 
fact new to science, since it was bom with a coat of 
fur, and not naked as with other rodents. The fact 
that this animal is arboreal is not likely to have any 
connexion with this unusual condition of the now 
bom young, and the fact that but one is produced 
at a birth. 

Research in the Paint and Varnish Industries 

On May 25 the Research Association of British 
Paint, Colour and Varnish Manufacturers held an 
exhibition at its Research Station, Waldegrave Road, 
Teddington, Middlesex. The firms comprising the 
Association’s members range from those concerned 
with the manufacture of linoleum to the manu¬ 
facturers of printing inks and of polishes, the main 
body conforming in interests with the title of the 
Association. In the six years that the Association 
has been actively engaged in researches, this wide 
range of interests has necessarily given rise to a large 
number of apparently unrelated investigations. The 
industries concerned, however, all have to deal with the 
properties of fluids, of thin films, of pigments and with 
the inter-relations between the pigment and an 
embedding medium. The work on view on May 20 
included new apparatus and technique for the 
measurement of the hiding power of pigments, of 
the gloss of surface films and of the tinting, fastness 
and bronzing characteristics of pigments, the rate of 
evaporation of volatile constituents from thin films, 
the reactions of detached films of paints, varnishes 
and lacquers to a steady load, a rapidly increasing 
load, and an alternating load. New methods of 
evaluating the technical utility of linseed, tung and 
other vegetable oils were on view, as well as small- 
scale manufacturing plant suited to the production 
of all types of varnishes, lacquers and paints. The 
very rapid recent advances in the field of synthetic 
resins were reflected in a series of chemical studies of 
the mechanism involved in the complex polymerisa¬ 
tion processes on which the manufacture of these 
materials is based. In the field of pigment manu¬ 
facture, several important advances in technique 
recently originated at the Research Station were on 
view. These concern improvements in dispersion of 
organic lakes, greatly increased resistance of lead 
chromes to photo-chemical and chemical influences 
and the treatment of prussian blues to overcome some 
of their usual defects from the point of view of 
dispersibility. 
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In the afternoon. Dr. W. Krumbhaar, director of 
the corresponding German organisation, Institut fiir 
Lackforschung, Berlin, gave two interesting addresses 
on the subjects “No Illusions about Chlorinated 
Rubber" and “Commercial and Scientific Activities 
of the Paint Industry in England and Germany”, to 
a large audience in the library at the Research 
Station. Among the many points of technical interest 
dealt with by Dr. Krumbhaar was his reference to 
the fact that, in Germany, a scientific man is regarded 
as having at least as much business acumen and 
ability as has his non-scientific confrere. It was 
evident from Dr. Krumbhaar's description of the 
activities of his own Institute that, in addition to 
carrying out a wide range of scientific investigation, 
a considerable amount of effort is expended in 
educating the German paint and varnish industry as 
to the details of various government restrictive 
orders and in protecting them from the evil effects 
of misuse of the patent system by large suppliers of 
their raw materials. 

Leverhulme Research Fellowships 

By the will of the first Lord Leverhulme, who died 
in 1925, the income arising from a part of his estate 
is to be devoted to the provision of scholarships for 
“research and education”. The trustees have now 
resolved to devote £12,000 a year to the establishment 
of a scheme of research fellowships. The fellowships 
are primarily intended to assist experienced research 
workers rather than workers in an early stago of 
their careers. The duration of the grant wiit normally 
not exceed two years. Fellows may work either at 
home or abroad and no subject of inquiry is excluded 
from the scope of the sohemo. The advisory committee 
is constituted as follows : Dr. H, J. W. Hetherington 
(chairman), Prof. A. M, Carr-Saunders, Sir William 
Hardy, Dr. N. V. Sidgwiok, and Mr. H. T. Tizard. 
Dr, L. Haden Guest has been appointed secretary. 
Applications (from British-born candidates normally 
resident in the United Kingdom) and all inquiries 
and communications in connexion with the scheme 
should be addressed to the Seoretary, Leverhulme 
Fellowship Scheme, Union House, St. Martin’s-le- 
Grand, London, E.C.l. It will be a convenience to 
the committee if as many applioations as possible are 
in the hands of the seoretary by June 19. 

Recent Acquisitions of the British Museum (Natural History) 

Acquisitions for the Department of Zoology in¬ 
clude a series of elephant skulls from the Gola Forest, 
Sierra Leone, the gift of His Excellency the Governor 
of Sierra Leone. These skulls are of great scientific 
value as they demonstrate the existence of a small 
race of elephant in West Africa. Dr. G. H. Rodman 
has presented a series of stereoscopic radiographs of 
Mollusca sheila for exhibition. Among the donations 
to the Department of Geology is a large oolleotion 
from Miss M, S. Johnston, mainly of Silurian fossils 
from England and Norway. A portion of a meteoric 
stone which fell on July 8, 1932, at Kohrapar, 
Jaunpur, United Provinces, India, has been pre¬ 
sented to the Department of Minerals by Mr. H. 
Minson. A oolleotion of Coleoptera belonging to the 


family Ourculionicke and numbering approximately 
40,000 specimens, has been deposited in the Deport¬ 
ment of Entomology as a “permanent loan" by the 
Hawaiian Sugar-planters’ Association of Honolulu. 
The collection, which is representative of the weevils 
of every part of the world, was brought together by 
the late Dr. David Sharp, after his first and largest 
oolleotion of beetles had boen acquired by the Museum 
in 1905. His British collection was acquired in 1932. 

The Department of Botany has had bequeathed 
to it the herbarium of Mr. James Groves, who was 
the recognised authority on Oharophyta (stoneworts) 
and one of the best-known field botanists of Great 
Britain. He worked for many years in collaboration 
with his brother Henry, and togoth^r they edited 
the ninth edition of Babington’s “Manual of British 
Botany". Henry died in 1912 and in 1918 a first 
consignment (6,000) of their British plants was pre¬ 
sented to the Department. James later wrote the 
Ray Society’s monograph on Oharophyta with Canon 
Bullock Webster as joint author. The bequest in¬ 
cludes more than 6,000 Oharophyta and about 11,000 
British flowering plants : the remainder are mosses 
and sea-weeds. All are well and carefully mounted 
ready to bo incorporated in the herbarium. Dr, 
R. J. D. Graham, of the University of Edinburgh, 
has presented his collection of about 1,300 Meso¬ 
potamian plants made by himself and others. An 
account of the plants will appear shortly in "Notes 
from the Royal Botanic Ganion, Edinburgh". The 
Sladen and Godman Trusts have presented about 
900 plants recently collected on the Islands of the 
Gulf of Guinea by Mr. A. W. Exell, assistant keeper 
in the Department, in company with Mr. W. H. T, 
Tams, of the Department of Entomology. The islands 
visited were Fernando Po, Principe, Sao Thom6 and 
Annobon, from which there was little material pre¬ 
viously in the herbarium. The collections from 
Fernando Po were practically confined to tho Inoka 
region in the south, a country with a most interesting 
vegetation unique in tropical Africa. There are many 
new records of plants and several new species. The 
collections will probably enable a general account of 
the geographical relationships of the four islands to 
be written. 

Chemistry and the Art of Living 

On March 24 Prof. H. E. Armstrong delivered the 
Sir Jesse Boot Foundation lecture in the lecture 
theatre of University College, Nottingham, Recalling 
the fact that one of the most pleasant memories of 
his life was the hours spent under the roof of Sir 
Jesse and Lady Boot, he paid tribute to the quality 
that belonged to his late host and claimed that, in 
founding the chair of chemistry, Bir Jesse Boot did 
a service to his fellow citizens which will ultimately 
save them from themselves: providing they be 
taught the proper art of living, which will soon be 
the duty of chemistry. When this is achieved, "cash 
chemists" may cease to exist, as drugs are only used 
to counteract inborn faults in the human machine 
and insufficient food, deficiencies in food, effects 
of over-feeding or improper feeding, zymotic disease. 
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Hence the future lies with the farmer, who will have 
to produce not only the food that we desire but also 
that which we ought to have in a perfect condition. 
To do this, the farmer will have to feed his animals 
properly and this necessitates a great extension in 
the use of fertilisers on the land. Thus it appears 
that the “cash chemist” returns to action with a 
change of function—to supply the farmer with his 
chemical manures. Prof. Armstrong was despondent 
at the delay in reaching this condition of a brave 
new world and concluded with the following words : 
“at the moment our failure to use intelligence, the 
world over, is astounding—some fault there must be 
in developing it. A few months ago in a speech in 
this city I suggested clearing out the present race 
of students arid their teachers and bringing in 500 
chosen boys who could be trained as cooks. I would 
repeat my advice to-day but add that to cook should 
mean to understand what is cooked, what is fit and 
proper to be eaten, as well as the mere art of kitchenry. 
We cannot get away from the fact that we live always 
through our stomachs ; from these it is, through the 
foodweputinto them, that wegain andhaveour being.’* 

Electric Welding in Ship Construction 

Eltbctbio welding, instead of rivetting, is being 
widely adopted in shipbuilding. In German naval 
dockyards it has practically superseded rivetting. 
Electrically welded ships have practically no leakage 
and there is little corrosion or wastage of plates 
around the welded joints. Economies are effected 
by welding in the weight and cost of a ship’s hull. 
The welded ship therefore yields greater service for 
a smaller investment of capital. The University 
of Glasgow has introduced welding work into its 
laboratories and the design of welding joints has 
been introduced into all its engineering courses. 
The Glasgow Education Committee is also taking 
steps to form a new skilled class of workmen oallod 
ship welders. Before a change of this kind can be 
made it is necessary for the employers and the trade 
unions to meet. In the Times of May 20 an account 
is given of a conference held in Edinburgh between 
employers* federations and trade unions on this 
subject. Mr. J. B. Hutchison, the chairman of the 
employers, stated that it is of the greatest importance 
that the development of welding should proceed as 
rapidly and smoothly as possible in Great Britain 
on economical lines in order that competition with 
other shipbuilding nations may be successfully faced. 
It is understood that the employers made it clear 
that the selection of ship welders is likely to be made 
from the most suitable men, not confined to any one 
class and not necessarily from men directly displaced 
by the now process. Mr. Sherwood, on behalf of the 
unions, said that the proposals were of suoh a far- 
reaching character that full and careful consideration 
was necessary. 

Electrical Equipment of the Queen of Bermuda 

In the G.E.C. (General Electric Co.) Journal for 
May there is a full and interesting description of the 
electrification of the Furness-Withy liner, Queen of 
Bermuda. It was launched at Barrow-in-Furness 


last February and has successfully completed its 
trials. Its tonnage is 22,500 and its shaft horse power 
is about 20,000. Electricity is used on the most 
extensive scale possible throughout the ship. It is 
used for the propulsion and steering of the ship. 
It is also used for lighting and ventilation, cooking, 
refrigeration, the handling of cargo, and there are 
eleven electric lifts, etc., the auxiliary machinery 
totalling about 3,000 horse power. For maintaining 
a supply of power adequate for essential services in 
cases of emergency, an oil-engine-driven dynamo 6f 
50 kilowatts capacity is installed on one of the upper 
decks well above the water line. The change over 
of the panic-lighting circuits from the emergency 
busbars to a battery is entirely automatic and takes 
place on the failure of the supply voltage. The 
vessel is intended primarily for service between New 
York and Bermuda but she has been constructed 
for ocean-cruising as well. In view of the large amount 
of perishable foodstuffs which have to be carried, 
extensivo refrigerating plant is provided. For this 
purpose, 23 motors are required, the largest being 
of 70 horse power for driving a carbon dioxide 
compressor. The lighting is done on a very lavish 
scale, requiring 450 kilowatts of electric energy. It 
is mainly effected by concealed lighting in opaque 
cornices, diffused lighting through continuous glazed 
cornices, or box lights glazed with tinted diffusing 
glasses in modem designs. For illuminating the 
dancing space three-colour lighting is used for the 
main ceiling. The lights are controlled by dimmers 
when dancing is in progress so as to produce a pleasing 
variation in the colour of the illumination. This is a 
great improvement on ‘jazz’ lighting. 

Freshwater Biological Association 

The annual general meeting of the Freshwater 
Biological Association of the British Empire wets held 
on May 11 in the rooms of the British Waterworks 
Association, Grand Buildings, Trafalgar Square, 
W.C.2. The following officers were elected for 
1933-34 :— President , Mr. Reginald Beddington ; 
Chairman of Council , Prof. F. E, Fritsoh; Hon. 
Treasurer , Mr. Nigel O, Walker; Hon . Director of 
the Laboratory, Dr. W. H. Pearsall; Hon , Secretary , 
Mr. J. T. Saunders. The report of the Council showed 
that considerable progress has been made in fitting 
out the Laboratory of the Association at Wray 
Castle at Windermere. Tables are now available for 
visiting research workers and accommodation for 
these workers is provided in the Castle. Subscriptions 
have been reoeived from a wide circle interested in 
freshwater problems. Subscriptions, renting tables 
at the Laboratory, have also been reoeived from 
universities, many of which have already nominated 
research workers to occupy their tables at the 
Laboratory. The Council is anxious to provide the 
fullest possible facilities at the Laboratory for those 
who wish to work on freshwater problems. The most 
pressing need at the moment is the provision of an 
electric supply for the Laboratory, but the Council 
has at present no funds to supply this need. The 
address of the honorary secretary of the Association 
is Mr, J. T. Saunders, Christ’s College, Cambridge. 
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Australian Water Supply 

Thb water supplies of certain parts of Australia, 
and the occurrence of periodic drought, are the subject 
of comment by Dr. J. P. Thomson in an article in 
the Sydney Morning Herald of January 12. As a 
result of observations ranging over half a century, 
Dr. Thomson believes that there are unmistakable 
signs of desiocation and he advocates the immediate 
necessity of measures to preserve the water supplies 
and to resist the ill-effect of droughts. He points 
to observations on Lake George and various lagoons 
in the eastern part of New South Wales os well as 
Lake Eyre as showing rapid deterioration in humidity. 
The wells of the great artesian basin, according to 
him, are showing signs of decreased flow which he 
attributes to the plutonic and therefore limited 
supply of the water. He points also to the decreased 
flow in many water courses and the serious Iohh of 
water by excessive evaporation in the dry atmosphere. 
Dr. Thomson would like to see every effort to con¬ 
serve water by preventing waste of flood water and 
checking the number of wells, and he favours also 
the preservation of fodder against times of stress. 
He points also to the urgent need of bettor weather 
forecasts, which he thinks must oome from the 
antarctic, in order to give the farmer warning of 
any surplus or deficiency in rainfall. Measures such 
as these might go hand in hand with more land 
settlement and production for wider markets. 

Russian Arctic Expeditions 

In recent years the Soviet Union has paid a great 
deal of attention to the exploration of its arctic 
territories and the investigation of commercial sea 
routes north of Siberia. The Society for Cultural 
Relations between the Peoples of the British Common¬ 
wealth and the U.S.S.R. has recently directed 
attention to the activities of Soviet arctic expeditions 
in 1932. Most important were the establishment of 
observatories at Cape Chelyuskin, at Rudolph 
Island in Franz Josef Land, in Novaya Zomlya and 
at the mouth of the Lena River. The Rudolph Island 
station is to be the base of a thorough exploration of 
Franz Josef Land and the little-known seas to the 
east. Several ice-breakers were engaged in hydro¬ 
graphical work in the Barents and Kara Seas while 
the Sibiriak, which made the north-east passage from 
Archangel to Bering Strait, reports that ice congestion 
in the western part of the passage can be avoided 
by passing north of Northern Land. It is by no 
means certain, however, that this route could be 
relied on every year in maintaining communication 
between White Sea ports and the Lena River, though 
the possibility is worth investigating. 

Annates Gu6bhard-S£verute 

We have received No. 8 of these annals, which 
have been issued yearly since 1025 by the Institut 
Gu4bhard-S6verine, 4 Rue du Seyon, NoucbAtel, 
Switzerland, and are distributed free on application 
to the Institut, to investigators in all countries. The 
Institut is also willing to publish scientific works 
^written in any of the languages French, English, 


German or Italian; its practice appears to be to 
translate into French for publication. Papers on 
subjects studied by the late Adrien Gudbhard are 
particularly invited; these subjects include geo¬ 
physics and geology, botany, electricity, hydro¬ 
dynamics, osmosis, biological physics, meteorology, 
acoustics, photography and spectroscopy. The 
present number of the annals contains four papers, 
by R. Reinicke on the tetrahedral field of action of 
atoms, by F. Strunz on the natural sciences in the work 
of Albcrtus Magnus, by L. Courvoisior on researches to 
determine the ‘absolute’ motion of the earth, and by 
I). Chahnazaroff on petroliferous wators. 

Institute of Physics 

Thu recently issued annual report for 1932 of the 
Board of the Institute of Physics shows a satisfactory 
record of work during the year. There has been a 
steady increase in membership of the Institute which 
now has about seven hundred names on its roll. The 
local sections, too, in Australia and India, report a 
successful year. During the yoar, a local section was 
formed at Manchester under the chairmanship of 
Prof. W. L. Bragg with Dr. H. Lowery of the Physics 
Department of the University as local secretary. 
The following officers among others have been elected 
for the session 1933-34 : President, Sir Henry 
Lyons ; Treasurer , Major C. E. S. Phillips ; Secretary , 
Prof. J. A. Crowther. 

Third International Congress of Experimental Cytology 

The third International Congress of Experimental 
Cytology will be held at Cambridge on August 21-20. 
The international president is Prof. Th. Huzolla, 
professor of anatomy in the University of Debrecen, 
whose presidential address will be entitled “Culture 
das tissus en ses relations aux probtemes g6n6ralee 
do Jn biologic ot aux probldmes speeialos do la 
m^decine”. The chief feature of the Congress will 
be discussions on the following topics : “Coll Respira¬ 
tion and Cedi Metabolism” ; “Cell Form and Function 
as demonstrated by Recent Advances in Tissue 
Culture” ; “The Eiectro-Physiology of the Cell” ; 
“Entwicklungsmechanik und Explantation” ; “The 
Cultivation of Animal and Plant Viruses”. Papers 
will be presented by authors from Great Britain, 
Germany, Austria, Hungary, U.S.S.R., United States, 
Poland, Italy, Holland, Czechoslovakia, Franco, 
Switzerland, Denmark, and Japan. Among th© 
distinguished foreign visitors will be Prof. H. Wieland 
(Munich), Prof. A. Szcnt-Cyorgyi (Budapest), Prof. 

R. Chambers (New York), Prof. W. J. V. Osterhout 
(New York), Prof. J. Miohaelis (Now York), Prof. 

S. C. Brooks (Berkeley), and Dr. K. Landsteiner (New 
York). Further information concerning the Congress 
can be obtained from Dr. Honor B. Fell, Strange ways 
Research Laboratory, via Cherryhinton, Cambridge. 

Twenty-fifth Anniversary of the French Society of Physical 

Chemistry 

A programme has now been arranged for the 
meetings which are to celebrate the twenty-fifth 
anniversary of the French Society of Physioal 
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Chemistry, to which reference has already been made 
in these columns (Jan. 14, p. 53). Two general 
discussions will be held on Oot. 15-22, on “The 
Electron Theory of Metals” and on “Electrolytes and 
Boundary Layers (Electrode-Solution)”. Among those 
who have already promisod contributions to the 
discussions are Prof. Brillouin (Paris), F. Bloch 
(Leipzig), Prof. V. Henri (Liego), Prof. Jo£f6 (Lenin¬ 
grad), Prof. E. K. Rideal (Cambridge), Prof. M. 
Volmer (Berlin), Prof. P. Debye (Leipzig), Prof. P. 
Dutoit (Lausanne), R. Audubert (Paris), Prof. F. 
Dubois (Clermont-Ferrand), A. H. Wilson (Cam¬ 
bridge), Prof. A. Gillet (Li£ge), Prof. O. Scarpa 
(Milan), Prof. Denina (Turin), Prof. /. Heyrovsk^ 
(Prague). Notification of proposed attendance at 
the meeting should be sent as early as possible to 
the General Secretary of the Society, Dr. Ch. Marie, 
0 rue de Bagneux, Paris (VI). The registration fee is 
125 francs, including reception, banquet, excursions, 
etc., as well as advance copies of papers for discussion. 
Advance proofs will be forwarded immediately to 
those who pay their registration fee before June 30 ; 
others will receive them at the meeting in October. 

Sixth Imperial Social Hygiene Congress 

The sixth Imperial Social Hygiene Congress will 
be held at the London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.l on July 3-7 
under the presidency of Sir Basil Blackett. On July 
3, the presidential address will be delivered, and the 
rest of the Congress will be divided into a seines of 
discussions including such topics as the effect on 
established social customs of modem knowledge and 
economic conditions; changes in the outlook on 
prostitution ; biology and health—the teaching of 
biology in schools and colleges ; conference of teachers 
of biology ; methods of dealing with venereal disease 
in the defence forces of different nations; the 
training, etc,, of health visitors, nurses and mid¬ 
wives ; venereal disease administration and the 
supply of educational and cultural films. Progress 
reports from Great Britain and the Dominions con¬ 
cerning different branches of social hygiene will be 
presented at the Congress. Arrangements havo been 
made for visits to various institutions of interest to 
the delegates, a special display of films, and an 
exhibition of simple equipment used in biological 
teaching. Further information concerning the Con¬ 
gress can be obtained from the Secretary, British 
Sooial Hygiene Council, Carteret House, Carteret 
Street, London, S.W.l. 

Announcements 

At a meeting of the Royal Society held on May 25, 
the following were elected foreign members of the 
Society : Prof. Vilhelm Friman Koron Bjerknes, of 
the Physical Institute of tho University of Oslo ; 
Prof. Harvey Williams Cushing, of New York, 
distinguished for his work on the surgery of the 
brain; Prof. Peter Debye, professor of physios in 
the University of Leipzig ; Prof. Friedrich August 
Ferdinand Christian Went, professor of general 
botany in the University of Utrecht, 


The annual visitation of the National Physioal 
Laboratory will take place on June 27 from 3 to 
6 p.m. 

The Right Hon. Lord Melchett has consented 
to acoept the presidency of the British Science Guild 
in succession to the Right Hon. Sir Samuel Hoare, 
whose threo-year term of office ends this month. 
Lord Melchett will bo elected president of the Guild 
at the annual general meeting to be held in the 
Mansion House on June 19 at 4.30 p.m. when the 
Right Hon. The Lord Mayor of London (Sir Percy 
W. Greenaway) has kindly agreed to take the 
chair. 

At the anniversary meeting of the Linnean Society 
of London held on May 24 the following were elected 
officers of the Society:— President , Prof. F. E. 
Weiss ; Treasurer , Mr. Francis Druoe ; Botanical 
Secretary , Mr. John Ramsbottom ; Zoological Secre¬ 
tary, Dr. Stanley W. Kemp. 

The annual general meeting of the British Science 
Guild will be held in the Mansion House, London, 
E.C.4, on June 19, at 4.30 p.m., when the chair will 
be taken by the Right Hon. tho Lord Mayor of 
London. The meeting will be followed by a popular 
lecture entitled, “Some Problems of British Forestry”, 
by Prof. R. S. Troup, professor of forestry in the 
University of Oxford and director of the Imperial 
Forestry Institute. 

Applications are invited for the following appoint¬ 
ments on or before the dates mentioned:—An 
assistant lecturer in mathematics at the University 
College of South Wales and Monmouthshire—The 
Registrar, University College, Cardiff (Juno 12). A 
director of research at the Forest Products Research 
Laboratory, Princes Risborough—The Secretary, 
Department of Scientific and Industrial Research, 16, 
Old Queen Street, Westminster, S.W.l (June 22). A 
lecturer in pathology at the University of Liverpool— 
The Registrar (June 24). A head of the Manual 
Training and Engineering Department of Christ’s 
Hospital, Horsham—The Headmaster. An assistant 
lecturer in agricultural botany at the University of 
Reading—The Registrar. A part-time teacher of 
bakery science (especially elementary physics and 
chemistry) at the Borough Polytechnic, London, 
S.E.l—The Principal. A head of the Mining Depart¬ 
ment at the County Technical Collego, Mansfield— 
The Principal. A lecturer in biology and some 
mathematics at the Stockwell Training College, 
London, S.W.9—The Principal. External examiners 
in scientific, medical and other subjects for various 
degree examinations in the University of London— 
The External Registrar, University of London, South 
Kensington, S.W.7 (July 3). 

Erratum.— In Nature of May 27, p. 764, twelve 
lines from foot of first column, for “nn higher unstable 
and lower grades” read “unstable nn higher and 
lower grades”. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of t rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Fibres from the Coat of a Blackface Lamb 

In the course of the study of the lamb’s coat of 
various breeds of sheep, a range of fibre forms has 
beon recognised by Duerden and Dry. In this method 
of classification, the apparent thickness of the fibres 
is of groat significance; but analogous to results 
obtained from work on crimp, it is now suggested 
that it may not be entirely ascribed to increase of 
cross-sectional area, but may be due to a twist of 
the fibre. Thus a thick or thin filament woidd appear 
according as the major or minor axis of the cross- 
sectional ellipse was seen. Prof, Duerden kindly 
supplied typical prototriohs from the fleece of a 
Blackface lamb aged 1 month. 

The specimens examined were taken os being char¬ 
acteristic of the extreme types of fibres of the Duerden 
range. The fibre was observed at magnification 500 
at marked points along its length and oriented at 
each point through 180°. The fibre thickness, the 
elliptioity and the circumference so measured, 
together with axial orientation, wore plotted against 
distance along tho fibre for each cose examinod. 

Type (a), or sickle tipped fibre : Visually the fibre 
may appear ob being composed of three parts along 
its length : (A) the sickle-shaped tip, (B) a finer por¬ 
tion of the stem, and ( C) a thick portion which is a 
definitive fibre or fibre propor. 



Measurement of cross-sectional area shows that 
the decrease in thickness from the tip to the next 
proximate portion of the fibre, if any, is of very small 
significance. Following this, the cross-sectional area 
of port (C), namely, the fibre proper, may be such 
that the value is seven or eight times that at 
the sickle tip. Measurements of the angle or orienta¬ 
tion of the minor axis of oross-seetion of a typical 
sielde tip fibre, kindly supplied by Duerden, eye 


shown in Fig. I, the diagram of the fibre below 
indicating the portion and visual appearance of the 
fibre examinod. The angle of orientation follows the 
natural crimp of the fibre almost exactly. 

Additional attention was paid to the point of 
inflection of this fibre, designated by a, namely, the 
point at which apparently the sharp transition takes 
place from the thick sickle tip to tho thinner filament, 
and where a sharply defined bend occurs in the fibre 



form. Tho two photomicrographs. Fig. 2, were 
taken at tho point a in two directions at right angles 
to each other ; coincident points, a, b , c, d f e and / 
are market! on each picture. A comparison of the 
two pictures shows clearly what has happened. A 
thick place when viewed in one plane bocomos a 
thin place when viewed at right angles and vice 
versa. The value? of the circumference along this 
portion shows an almost constant value. 

The point a is therefore in reality a place of con¬ 
centrated twist, that is, there is not a sudden doorcase 
of thickness at this point, but a sharp rotation of 
the axes of the cross-sectional ellipse about tho axis 
of the fibre length. The later increase in thickness 
at part (C) is real, and not due to rotation. 

Type (6), sickle tip not evident : Samples provided 
by Prof. Duerden were longer in length than the 
sickle tip fibres, taken from the same animal ; they 
were about 6*5 cm. long as against 4-5 cm. In these 
fibres the thickness ahowH no sudden changes, but 
a gradual increase along the whole length of the fibre. 
The elliptioity, in contrast to that of the sickle tip 
fibres, initially increases (not decreases) in value, and 
then settles down to oscillate about an average. In 
sickle tip fibres the elliptioity is high distally and 
decreases rapidly proximully. The orientation of 
the axes again closely follows the natural crimp. 
It would seem that in the sickle tip fibres, type (o), 
the end portion shows an apparent thickening, due 
to visual presentation pf the major axis to the eye, 
whilst lower down the fibre the apparent attenuation 
is a consequence of viewing tho minor axis. The 
same point on such a fibre viewed in a plane at right 
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angles to the first, shows a reversal of these dimen¬ 
sions. 

In consequence of these observations, classification 
of fibres according to their apparent tip thickness 
becomes a matter for careful consideration as to 
whether such variations are mil, or are associated 
with fibre twist of a concentrated character at a 
particular point, or due to both twist and variation 
of ellipticity of the cross-seotional contour. 

Miss A. L. Walker carried out most efficiently the 
measurements recorded. 

8. G. Barker 
(Director of Research). 

Wool Industries Research Association, 

Torrid on, Headingley, 

Leeds, 6. 

KaTVKK, 180. 730, Nov. 12, 1032. 


Presence of Formaldehyde in Dew 

Last year we roported tho presence of formalde¬ 
hyde in rain-water 1 . We have observed that the 
amount of formaldehyde in freshly collected rain¬ 
water varies from 0-00015 to 0-001 gm. per litre. 

Recently we analysed ten samples of dew collected 
at Allahabad, which is a comparatively dry place. 
The amount of dew collected was small and was 
about 10 c.c. in each case. In every sample of dew 
collected so far, formaldehyde could be detected 
at once by 8chryver’s test. On carrying out com¬ 
parative experiments, we could ostimate approxi¬ 
mately the amount of formaldehyde present in dew. 
The amount of formaldehyde in dew is appreciably 
greater than that present in rain water. In most 
of the samples of the dew analysed tho amount was 
approximately 0*0015 gm, per litre. 

It appears that formaldehyde in dew comes from 
air in contact with grass, leaves, soil, etc. It is well 
known that almost all organic substances in the wet 
condition when exposed to light and air form form¬ 
aldehyde. The origin of this formaldehyde has not 
yet been satisfactorily explained. We are of the 
opinion that organic substances, which are rich in 
energy, when exposed to light and air, are oxidised 
by atmospheric oxygen to carbon dioxide and water. 
The freshly-formed carbon dioxide appears also to 
be rich in energy, and with water can undergo 
photosynthesis to formaldehyde in presence of light 
more readily than ordinary carbon dioxide present 
in the atmosphere. That is why formaldehyde is 
more easily detected in the photo-oxidation of 
organic substances, which give out energy in their 
oxidation, than in the case where ordinary carbonic 
acid or bicarbonate solutions are exposed to light. 
In some cases, however, such as the photo-oxidation 
of glycine, formaldehyde, apart from photosynthesis, 
may also be obtained os a direct product of its photo- 
oxidation ; but in the majority of cases in the photo¬ 
oxidation of organic substances, formaldehyde is 
likely to be produced from the photosynthesis of the 
energy-rich carbon dioxide and water which are 
products of photo-oxidation in presence of sunlight* 
The formaldehyde produced in this way will be 
present in the air which comes in contact with organic 
matter present on the surface of the soil, wet leaves, 

N, R, Dhab. 

Chemical Laboratory, Atma Ram. 

University of Allahabad, 

Allahabad, India, 
irunma, lie, sis, Aug. 27 , 1m . 


Constitution of Dehydro-Ascorbic Acid 

Some time ago 1 we found that by the action of a 
copper acetate solution upon ascorbic acid, a dehydro- 
asoorbic acid is formed, which has the formula 
C e H ( O a , that is, it has two hydrogen atoms less than 
ascorbic acid. The determination of the free hydroxyl 
groups according to Zerewitinofl, shows for the 
dehydro-acid only two hydroxyls, in contrast to the 
original acid which gives four. One of the two 
hydroxyls removed by oxidation is the enolic hy¬ 
droxyl, which is responsible for tho reducing power 
of ascorbic acid. 1 

The dehydro-ascorbic acid is moat likely an inner 
peroxide; which would account for its oxidative 
qualities. 

According to Micheel and Kraft*, oxidation of 
ascorbic acid to dehydro-ascorbic acid should lead to 
tho formation of a new hydroxyl group. This is 
erroneous. 

P. Karrer. 

H. Salomon. 

Chemical Institute. K. Schorp. 

University, Zurich. 

April 20. 

1 P. Karror. II. Salomon, K. Hohtipp, R. Morf, Aria //Wo., 10, 181; 
1933. ViprtrijahrfBHChr. ZUrichsr Naturfortrh, Get., 78, ft: 1933. 

* Micheel and Kraft,, Z. phytiol Chrm., 215 , 21ft ; 1933; and Nature, 
181 , 274, Feb, 25, 1933. Compare also P. Kami, U, Rchvrarzenbach 
iind SchCpp, Aria Helv., 10 , 304 ; 1933. 


R6lc of the Solvent in Electrolytic Dissociation 

In a letter to Nature of April 22, Dr. A. R. Martin 
has dismissed the interpretation to be plaoed on the 
experiments of Hughes and Hartley 1 on the effect of 
small additions of water on tho electrical conductivi¬ 
ties of salts in methyl alcohol and acetone. 

We have recently completed a series of determina¬ 
tions of the conductivities of lithium chloride in 
water-ethyl alcohol mixtures extending from pure 
water to pure alcohol, and tho results have some 
bearing on this question. We find that the electrical 
conductivity at infinite dilution varies very nearly 
inversely with the viscosity of the solvent, that is, 
A 0 y] is constant, in solvents containing up to about 
20 mol. per cent alcohol. As tlie proportion of 
alcohol is increased, then decreases continuously 
to its value in pure alcohol. This adds further sup¬ 
port to the view, previously based on measurements 
of the partial vapour pressures 1 , and of the molar 
volumes and molar refractivities* of lithium chloride 
in these solvents, that, until more than about 20 mol. 
per cent of alcohol is present, the ions remain solvated 
almost entirely by water, but as the proportion of 
alcohol is further increased, alcohol molecules enter 
the ‘solvation sheath’ of the ions to a steadily in¬ 
creasing extent. In the case of potassium iodide, A # rj 
increases appreciably with the first additions of 
water, but it afterwards decreases and for the greater 
part of the concentration range the curve follows the 
same course as that of lithium chloride. 

In connexion with Dr. Martin’s remark that the 
extent of dissociation is determined by the free 
energies of the ions and undissociated molecules in 
the solvent, and that the solvation of an undissociated 
molecule may be a factor comparable with the 
solvation of an ion in these quantities, an extreme 
case, recently investigated by Hamilton and Butler, 
is of some interest 4 . It was found that sine chloride, 

although a typical strong electrolyte hi water and 

, i 1, 
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practically a non-electrolyte in alcohol, has nearly 
the same free energy in the two solvents. The con¬ 
sequences of this are interesting. 

Let (Hm)w t (Hi)w be the solvation energies of the 
undisaooiated molecules, and of the ions in water, 
and I the ionisation energy in the gaseous state. 
Then if Fw is the energy of ionisation in water, it 
is evident from the accompanying scheme that 
Fw**{Hm)w — (H/)w -hi . Similarly for another solvent 
A we have Fa«*(Hm) a -~(Hi ) 4 * +/. 


ZnCl, 

r 

(&m)w 


Zn+ + ^. 2CI In the gas. 
f (Hi)\v 


ZnCl t ^ ^ ^ Zn + + 4* 2C1“ Iu water. 


If the salt is largely dissociated in W and practically 
undissociated in A, Fw must be largo and negative 
and F^ large and positive. Since tho free energy of 
the ionised salt in W is about the same as that of 
the unionised salt in A t we also have (Hm )tr 5=5 (Hi ) A —/. 
These two requirements are only satisfied if 

(Hf)w > ( Hi)a . (Hm)a > (Hm)w, 

that is, the solvation energy of the ions must be 
greater in W than in A , while the solvation enorgy 
of the undissociated molecules must be greater in A 
than in W. 

Can such a state of affairs arise from the action 
of the dipole forces, or is it necessary to invoke some 
chemical interaction betwoen the undissociated mole¬ 
cules and the solvent A ? 

J. A. V. Butler. 

L. C, Costneix. 

University, Edinburgh. 

April 26, 

1 JPA«. Afo*.. U. 610 ; 1933. 

■ Shaw and Butler, Proc, Roy. Soc .. A, 1S», 510 ; 1930. 

* Butler and Lees, ibid., A, 131, 332 ; 1 PH 1 . 

* Ttrid., A, 188, 460 ; 1092. 


Priestley as a Practical Chemist 

Not enough attention has been paid, in studying 
the work of Priestley in chemistry, to his admission 
that he was “not a practical chemist”. Ho made 
that admission again and again—and amplified it— 
in scientific memoirs, in the memoirs of his life and 
in letters. The following list of references to the point 
should be of use to those who study Priestley : 

(1) “Philosophical Empiricism”, oto„ 1775, pp. 24, 26 ; 

(2) “Experiments and Observations”, etc., 1775, p. I 
(reproduced in “Experiments and Observations”, 
ate*, 1790, 2, p. 295); (3) “Experiments and Observa¬ 
tions”, etc*, 1779, p. 134 (c/. “The Collected Papers 
qf Cati Wilhelm Scheele”, trans. by Dobbin, p. 302); 
(4) Bolton, “Correspondence of Priestley”, p. 124* (a 
letter, dated 12.1. 1792, sent to Keir); (5) Thorpe, 
“Humphry Davy, Poet and Philosopher”, p. 39 
(a letter, dated 31.10.1801, sent to Davy); (6) 
“Memoirs of Dr. Joseph Priestley written by him- 
self”, Centenary edition, 1904, p. 40, par, 101. , I 
Suppose that other references to the same point are 
to be found. 

What X call an admission, Prof. Patterson takes 
to mean that Priestley was not “a person who made 
bis living by the preparation and selling of chemical 


compounds—a professional chemist” (Nature, May 
13). 

Priestley said, writing to Davy : “As old os an 
experimenter as I am, I was near forty before I 
made any experiments on tho subject of Air, and 
then without, in a manner, any previous knowledge 
of chemistry. This I picked up as I could, and as I 
found occasion for it from books.” He said in his 
“Memoirs” : “if I had been previously accustomed to 
the usual chemical processes, I should not have so 
easily thought of any other ; and without new modes 
of operation I should hardly have discovered any¬ 
thing materially new”. In the “Philosophical 
Empiricism” ho reports that he m&do the acquaint¬ 
ance of Dr. Bryan Higgins : “I told him that, not 
being & practical chemist*, having never had a proper 
laboratory, or seen much of the usual processes, I 
wished to havo an opportunity of observing some 
of them : but that I more especially was in want 
of chemical articles, such as I could not easily procure 
at the shops.” 

There should be no difficulty in seeing what was 
meant, Priestley had & poor knowledge of chemistry 
—the orthodox thing -that was concerned with 
solids and liquids : tho gases were beyond its pale. 
He oould pursue the study of gases with the minimum 
of reference to the orthodox chemistry ; what he 
needed of it he picked up as he went along. Ho made 
numerous acknowledgments of assistance that he 
got from friends, in learning the ordinary pro¬ 
cesses of a chemical laboratory, A cortain instance 
is instructive. He commenced work in chemistry— 
upon gases, that is—in the year 1767. From nitric 
acid he obtained nitric oxide in tho year 1772 and 
oxygen in March 1775. He learnt how to prepare 
nitric acid, with the guidance of Mr. Winch, jun., at 
the end of the year 1775 (“Experiments and Observa¬ 
tions”, etc., 1777, pp. 234 7). 

A. N. Meldruw. 

92 Craiglea Drive, Edinburgh. 

May 15. 

Some Effects observed in Mice under Continued 
Treatment with CEstrin 

Durtng a rocenfc inquiry at this Institute into the 
comparative effects of oestrogenic and carcinogenic 
substances on mice, some observations worn made 
which suggest that oestrin brought about hernia in 
some of the animals. 

The keto-hydroxy-cestrin omployod in this experi¬ 
ment (for which we are indebted to the generosity 
of Dr. Girard) was made from tho urine of pregnant 
mares and had a specific rotation [a ]p — + 178°. 
When injected into rats by the method described 
by Allan, Dickens and Dodds 1 it was found that 
0 *4 gamma gave a response in 50 per cent of ovariect- 
omisod rats. This corresponds to tho figure usually 
given for the standardisation of crystalline keto- 
hydroxy-costrin when employing the method described 
in that paper on a certain strain of rats. 

Eight male mice were treated with subcutaneous 
dosage of costrin in the right groin. During ton 
weeks five injections were given, each consisting of 
0*5 c.c. of a 0'3’per cent solution of keto-hydroxy- 
oestrin in olive oil. At the ond of this time, five of the 
eight mice were found to havo bilateral scrotal 
hernias, their scrotal sacs being distended by viscera 
which normally are retained within tho abdomen. 

During the some period 28 male mice received 
applications twice weekly of a solution (0*3 per cent 
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in benzene) of the same oestrin to the non-epilated 
skin of the interscapular region by moans of a small 
paint brush. After ten weeks of this treatment, three 
of these mice had scrotal hernias, bilateral in one 
and unilateral in the other two. Examination of 
90 untreated stock mice and 276 mice under treat¬ 
ment of various kinds not entailing the use of oestrin 
did not reveal a single scrotal hernia. 

The same solution of oestrin in benzene applied 
twice a week in a similar way and for the same 
period to the non-epilated skin of 10 female mice 
not only kept them in oestrus, as tested by the 
ordinary smear method, but also led in some instances 
to an accumulation in the vagina of a mass of kera- 
tinised epithelium sufficiently large to distend the 
canal and to block the outlet from the uterus, both 
horns of which wore distended considerably with 
fluid. These results indicate that keto-hydroxy - 
oestrin in such a medium is readily taken up through 
the healthy skin, although it is impossible to ignore 
the possibility that some may have been taken up 
by the alimentary canal through the mice licking 
one another. 

The hernias in the male mice treated with super¬ 
ficial applications of mstrin, and those in the mice 
treated by subcutaneous injection, may be reason¬ 
ably attributed, it seems, to the action of testrin. 
The phenomenon may have some connexion, perhaps, 
with the well-known fact that in certain species the 
pelvic ligaments arc softened during pregnancy, when 
large quantities of avstrin aro circulating in the body. 

Harold Burrows. 

* E. C. Dodds. 

N. M. Kennaway, 
The Research Institute, 

The Cancer Hospital (Free), 

London, S.W.3. 

Oourtauld Institute of Biochemistry, 

Middlosox Hospital, 

London, W.l. 

May 23. 

> ,7. Phuriol., AS ; 10»<). 


Occurrence of Ovulation without 'Heat' in the Ewe 

A recent study of reproductive phenomena in the 
ewe has shown that, in this animal, ovulation occurs 
regularly during the month previous to the com¬ 
mencement of the breeding season, and occasionally 
during the breeding season, without the exhibition of 
mating. The premises for this conclusion may be 
stated briefly os follows :— 

(!) Four out of five ewes killed before their 
breeding seasons had commenced showed healthy 
corpora lutea in their ovaries. 

(2) In seventeen ewes kept constantly with a 
vasectomised ram, the vaginal secretions underwent 
one or more cycles of oestrous changes before the first 
‘heat’ period had occurred. These cycles possessed the 
periodicity characteristic of the normal cestrous cycle. 

(3) Five of those ewes killed during the breeding 
season showed, in their ovaries, either one or two 
more ‘generations 1 of corpora lutea than could bo 
accounted for by the number of full cestrous periods 
through which they had passed. # 

(4) The dimstrous interval is sometimes twice, and 
rarely three or four times its normal length. It is 
thought that multiplication of the cycle interval takes 
place as a result of the occurrence of ovulation and the 
development of corpora lutea although oestrus does 
not occur. 


June 3, 1933 

There is evidence to suggest that under highly 
favourable nutritive conditions, such as are con¬ 
stituted by the farming practice of ‘flushing’, these 
spurious ovulation periods may be converted into 
norma] mstrous periods at which the mating instinct 
is exhibited. # 

Cole and Miller 1 have found that a single injection 
during ancestrus of serum from pregnant mares 
containing 50 ‘rat-units’ or more of gonad-stimulating 
substance, causes ovulation although ‘heat’ does not 
ensue. 

Observations mode by Mr. Win. C. Miller (un¬ 
published) have shown that the ovaritis of red deer 
hinds killed during early pregnancy commonly con¬ 
tain not only the corpora lutea of pregnancy but also 
one or more ‘generations’ of atrophic corpora. Since 
it is probable that in the wild state very fow hinds 
fail to conceive at the first service, this fact suggests 
that the phenomenon of ovulation in the absence of 
mating may not be confined to the ewe. 

Full details of the investigation will bo published 
shortly. 

R. Grant, 

Institute of Animal Genetics, 

University of Edinburgh. 

May 23. 

1 H. H. Unle and 11. F. Miller, A»wr. J. Phyniol., 104, 165 ; I9U:1. 


The Minor Details of the Planet Mars 

In the issue of Nature for April 8, p. 618, a note 
appears on an article on Mars by Mr. H. B. Brydon, 
in which particular reference is made to my recent 
volume on the planet and my conclusions as to the 
illusory nature of the so-callod canals. In order that 
readers of Nature should not be misled by the article, 
I hasten to reply to Mr. Brydon’s statements. 

It is at Flagstaff that the planets Mercury, Venus, 
Jupiter and Saturn, as well os the Jovian satellites, 
have been seen covered with linear markings, which 
were afterwards pronounced unreal by their most 
prolific discoverer 1 . It is further imprudent for a 
believer in linear canals on the planet Mars to men¬ 
tion the name of Prof. G. W. Ritchey, since that 
great astronomer repeatedly asserted to me that, 
having carefully scrutinised Mars with the fine 60- 
inch reflector of Mount Wilson, constructed by himself, 
he never saw a single straight line, or canal, on the 
planet, though details were observed beyond the 
range of the most powerful refractors in existence. 

My late-lamented mentor and friend, E. W. 
Maunder, remarked in 1894 that the so-called canals 
of Mars often disobey the laws of perspective ; and I 
have demonstrated in my book the veraoity of this 
statement, by showing that canals considered to run 
along arcs of great circles appear straight, not only 
at the centre of the disc, but also at 30° and more 
from the centre—a fact which, of course, establishes 
their illusive character. 

I have also shown that the canals, after defying 
perspective, further defy diffraction, since they 
vanish in a large telescope, whereas a real, dark, 
planetary line, such as Cassini’s division of Saturn’s 
ring, becomes naturally darker and broader with an 
increase of aj»erture. 

Lastly, I pointed out in 1909 that, in the 334nch 
refractor I was using, no straight lines could be 
detected on Mars, while delicate detail, far beyond 
the reach of the small telescopes with which the 
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illusory canals had been discovered, was held quite 
steadily under fine seeing. 

Such objections, whether considered severally or 
collectively, are, of course, fatal to the alloged reality 
of the linear markings. The planet is far too distant, 
from 35 to 250 millions of miles, to show canals. 
The truth is that a tired eye is liable to glimpse 
straight dark lines on the so-called continental 
regions of that neighbour world when viewed through 
an onlinary telescope ; but these optical illusions 
vanish in a powerful instrument, which reveals broad, 
complex, dusky streaks, forming no network on the 
planet. The surface features of Mars arc thus shown 
to be infinitely irregular and natural, like those of 
all the other bodies of the solar system. 

Paris. E. M, Antoniaih. 

April 25. 

1 ‘IHuhIoiim of V|n|on mid tilt* Canaln of Mars". In Popular Science 
Monthly, vol. 70. May, 1907. 


Electron Diffraction by -Vapours 

During the last two years, a practical method lias 
been evolved for obtaining good photographs of the 
diffraction of 30 55 kv. electrons by vapours. I 
now get satisfactory results with any substance the 
vapour pressure of which exceeds 10 cm. of mercury 
at 750° O. With the aid of the apparatus now sot 
up, measurements of the electron diffraction of any 
known stable organic compounds can be made, and 
the investigation of many interesting structural 
problems arising in inorganic chemistry is also 
rendered feasible. A number of preliminary' photo¬ 
graphs have been taken of members of the following 
series and of certain other substances ; Poly halogen 
derivatives of methane and ethane ; aromatic hydro¬ 
carbons and some of their isomeric dihalogen com¬ 
pounds ; polymethylcno dibromides from butane 
and decanc ; and volatile halides of the elements 
and of cyanogen. 

It has recently been found that nearly double the 
number of diffract ion rings that have been observed 
up to now can be registered by using a variety of 
photographic emulsions. Hence most of the work 
must be repeated before the full results can be pub¬ 
lished in detail. 

Henky inc Lahzuo. 

The Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry, 

University College, London, W.C.l. 

May 23. 


Viscous Damping of Vibrating Metal Bars 
With the exception of those made by K. Honda 
and 8. Konno 1 and also those by K. loktbe and 
8. Sakai 1 , few measurements of viscous damping in 
metals have been made. I have made some experi¬ 
ments concerning this problem with the assistance of 
Mr. K. KuboL The metals experimented with were 
aluminium, duralumin, copper and brass, each in the 
form of a bar clamped at one end and free at the 
other. To analyse the result the appropriate solutions 
of the following equation were used : 




+ c 




=o. 


P + Ek* +5fc« mt , -r St 

Where E is Young’s modulus, 5 the coefficient of 
solid visoosity, £ the coefficient of air damping, k the 
radius of gyration of a cross section of the bar, and 
y the deflection of the bar at x . 


Vibration experiments were made in a vacuum 
chamber of inner diameter 40 cm., inner height 24 cm., 
and thickness 1 cm. A circular hole of 3 cm. diameter 
in the vertical wall of the chamber was plugged with 
a disc having parallel plane surfaces, through which 
the movement of the test piece in the chamber was 
observed. The air in the chamber was pump«xl out 
through a pipe svstom connected to a Oenco Mogavac 
pump and a glass Langmuir diffusion pump, by which 
the pressure was lowered to 1/2,000 mm. of mercury. 
Special arrangements for the clamping and the 
motion of the bar as well as the photographic recording 
won' devised. 

The results, after analysis, showed that the 
coefficient of solid viscosity ^ in c.a.a. units is 
7*6 x 10® ~ 8-0 x 10* for duralumin, 5 '9 X 10* ~ 
6*8 X 10 fl for aluminium, 9*3 x 10®^ 1 J-B x 10* 
for copper, and 12-7 x 10* ~ 15*0 >: 10® for brass, 
It was also found that the coefficient of solid viscosity 
is different for different amplitudes of vibration. For 
large amplitudes the coefficient was also large. 

Prom this work it will be seen that the values of 
the solid viscosities of metals are so small as to be 
of the order of 10*~10 7 in c.o.s. units. If the energy 
of vibration is dissipated outwards from the clamped 
end, the value will be apparently increased to a much 
greater degree. In an aeroplane flying in air or in 
analogous cases, little energy can be dissipated out¬ 
wards, while the' inner damping is too small, so that 
it is probable that the phenomena of perfect resonance 
will frequently take place. In the case of a building 
or of a machine on land, the dissipation of vibrational 
onergy is not t he effect of the viscous or other frictional 
damping but is chiefly duo to the radiation of the 
energy from the boundary, so that the synchronous 
vibration in that case dot's not play an important, 
part in the nature of the building or machine. The 
explanation of the increase of damping with the 
increase of the amplitudes of vibration is somewhat 
difficult in the present state of our knowledge on 
mechanics. 

Katsutada Sezawa. 

Tokyo Imperial University. 

April 24. 

1 Phil May., 42, 115-123; IP2J. 

• Phil. May,, 42. 397-41 K ; 1921. 

* Hep, Aeron. Hen. Inst., Tokyo, No. Stt ; 1932. 


Supersonic Vibrations set up in a Zinc Bar undergoing 
Transverse Vibrations 

In the course of experiments on the latent splitting 
of bars as reported by one of uh j , we noticed a very 
curious and interesting phenomenon in zinc. 

When the zinc bar after observations of frequency 



Fra. 1. 


had been removed, we noticed on examining it that 
besides rupture lines, ,a large number of indentations 
and protuberances were clearly visible at very 
regular intervals along one of the vertical sides of 
the bar. It had the familiar appearance of the 
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Kundt’s tube phenomenon, where nodes end anti¬ 
nodes are formed by the stationary longitudinal 
vibrations of the enclosed gas. The protuberances 
were shining spots formed by the bulging out of 
the zinc locally. The effect was photographed and 
is reproduced in Fig. 1 after enlargement. The 
distances between the successive nodes were measured 
directly on the zinc bar by means of a microscope. 

As the reproduction shows, these nodes and anti- 
nodee are at extraordinarily regular intervals. 
The mean value of the distonco between consecutive 
nodes came out to be 0-141 cm. 

Now the velocity of longitudinal waves or the 
velocity of sound in a rnatorial is given by 

y - vwjp 

where E is Young’s modulus and p the density of 
the material. But the velocity V of the longitudinal 
waves is also given by 

V «j= nX 

Therefore, n*X“ » Ejp 

Substituting the values of E and p for zinc and of X 
as found from actual measurement, we get the value 
for frequency 

8-7 x 16“ 

7-1 x (0-282)“ 

« 1 -24 X 10« 

This high frequency, of the order of a million, is 
probably due to the impact of zinc crystals in the 
bar during the course of alternate compression and 
extension in the act of vibration. 

The frequency of transverse vibration of the zinc 
bar had been varied from nearly 78 to about 27 and 
the appearance reproduced in Fig. 1 was formed 
during the course of this variation. The thickness 
of the bar was 0-066 cm. 

We made a few attempts to reproduce the 
phenomenon noted here, but have not been successful 
Bo far. It is possible that there is a critical frequency 
of the transverse vibration of a given bar for which 
the longitudinal vibration excited is the strongest, 
depending on the size of the metal crystals contained 
irt the bar. It may be noted here that it is well 
known that metallic zinc contains ordinarily well- 
developed crystals, 

* K. Prosau. 

Department of Physics, S. Sharan. 

Patna Science College, 

India. 

April 3. 

1 NATVRi, 187, 00, Jan. 17, 1031. 


Characteristics of the Ionosphere 
In the course of recent experiments 1 on the 
structure of the ionosphere, we have found that not 
two only but several 1 'layers’ exist in which there 
is either a maximum, or a tendency towards a 
maximum, of ionic density. Since any complete 
theory of the structure of the upper, atmosphere or 
of the transmission of radio waves through it must 
take these facts into aooount, it is thought that a 
brief summary of the results will be of interest, 
Certain observations concerning abrupt variations of 
ionisation will also be described. In all these experi¬ 
ments transmission was at normal incidence to the 
layers. 

(1) It has 'betin found that in addition to the E 
region a height of 100-120 km. and the F region 


from 100 to 300 km. there is an intermediate reflect- 
mg region, which we shall refer to os the M region. 
The data indicate that the average height of the M 
region is approximately 160 km. but that on some 
days it may be so high as 180 km. while on other 
days it may be so low as 130 km. The M region 
has been found on a number of occasions befora 
noon during December of last year and January and 
February of this year. The data usually indioate 
that when this region is found there is a well-defined 
maximum of ionic density and that it is separated 
from the E and F regions by ionisation minima. 

In order to observe the M region, it is necessary 
that the frequency used be great enough to permit 
penetration of the E region, but small enough to 
give reflection from the M region. The M region 
can, therefore, be observed only so long as its 
maximum of ionic density exoeeds that of the E 
region below it. 

As the maximum ionic densities of the E and M 
regions have been found to be of the same order of 
magnitude during the times when they are both 
observed, and as tho maxima do not vary at the 
same rate with time, it is reasonable to assume that 
tho M region maximum is normally present but that 
it is shielded by the E region except for a few hours 
in the middle of the day. 

(2) The ionisation in the F region does not increase 
uniformly with height but has of ton been found to 
have a step-like structure 1 . This indicates that there 
is a tendency for the formation of sevoral ionisation 
maxima in the F region. Occasionally two maxima 
have actually been found, but ordinarily those sub¬ 
regions overlap and the ionisation increases in a 
series of ‘steps*. At times the ‘treads’ of this step- 
like structure are strikingly level, indicating remark¬ 
ably abrupt ionic density gradients at heights near 
200, 240 and 280 km. This type of phenomenon 
has been found only during daylight hours, and it 
may be said that if the steps are present at night 
they are very difficult to find. These facts suggest 
that the formation of these subregions depends upon 
the ionising activity of the sun. 

(3) Throughout the daylight hours during the past 
winter the ionisation of the F region has often been 
found to vary in an erratic manner. The maximum 
ionic density exhibits abrupt changes which are often 
so great as 26-50 per cent within time intervals 
of 16-30 minutes. These changes suggest that 
there may be some variable source of ionisation, 
cosmic or solar in nature, the effect of which is super¬ 
imposed upon a normally steady ionising effect due 
to the sun. The time of maximum ionisation seems 
to occur near noon, but tho maximum is not at all 
well-defined, since the ionic density has about the 
same average value from 0.00 a.m. until 3.00 p.m. 
(winter and spring at Deal, N.J., latitude 40° N\), 

(4) The ionisation of the E region increases with 
time in a uniform manner, attaining a maximum near 
noon. The abrupt changes found in the F region are 
not normally present in the E region. 

J. P. SOHATBR. 

W. M. Ooodaix. 

Bell Telephone Laboratories) 

Deal, New Jersey. 

April 6. 

1 The method tiled was that previously described In the fait. 
Radio Eng., July, 1038. 

i 4 TbU h*d previously been suspected for days of msgnetlo atonal 
(too, sU. f p. 1146). 
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Output of Electrical Energy by Frog-Skin 

Ir a piece of frog-skin, mounted with glucose 
Ringer solution on both sides, is connected in series 
through two calomel electrodes with a micro-ammeter, 
a current may be observed to flow through the circuit 
for many hours. With ft piece of skin 1*6 cm.* in 
area in a circuit of total resistance 1,500 ohms the 
current is 20-30 x 10 6 amperes during 12 hours 
after setting up. 

Between 0° C. and 30° C. the resistance of the 
skin falls Bteadily, the potential rises to a maximum 
at about 20° C. and then falls off, and the current 
rises to a maximum at about 26° C. before decreasing. 
The output of electrical energy by tho skin can be 
calculated as equivalent to the Joule heat, developed 
in the circuit. This was found for four different skins 
to lie between 5 and 9 X 10 * calories per minute 
per gram dry weight of ventral skin at 20° C. It 
has been shown 1 **. 8 that when the ionic composition 
of the solution is constant the frog-skin potential is 
maintained by oxidation processes. It is of interest* 
therefore, to see what fraction of the energy released 
by oxidation may appear as electrical energy. The 
respiratory quotient of the skin of liana temporaria 
is 0-97 4 . The average oxygen consumption of frog¬ 
skin* was found to be 20 X 10 8 o.e. oxygon per 
minute per gram dry weight at 20° C. (other values are 
summarised by Adolph 5 ). Assuming that molecules 
of (C t Hj # 0 4 ) rt are burnt and taking the heat of 
combustion per gram as 680,000 calorios, it will be 
found that the energy released by oxidation processes 
U on the average 100 X 10 * calories per minute per 
gram dry weight at 20° C. The electrical energy 
output calculated above is 5-10 per cent of this 
value. 

The temperature coefficient of the electrical energy 
output for a rise of 10° C. was determined for three 
skins and oompared with the average Q i0 for respira¬ 
tion for four skins. 
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The power output is a maximum at 24° C. for the 
electrical process and at 38° C. for the respiratory 
processes of the skin. Lund and Moorman* have 
found that'values of for potential and oxygen 
consumption of the skin of jR, pipiens between 
16*4° C. and 26-4° C. are 2*14 and 2 -01 respectively. 
(In my work for the potential in this interval is 
near unity.) They adduce this approximate equality 
in support of a theory of the skin potential based 
on u the flux equilibrium of the oxidation-reduction 
systems” in the cells of the skin. Since, however, the 
frog-akin does not behave as a reversible galvanic cell, 
the potential cannot be related directly to the energy 
released by oxygen consumption except on the'lines 
indicated above. 

There are also objections to the interpretation of 
the akin potential, which is measured between 
reversible calomel electrodes, in terms of oxidation- 
reduction potentials which can only be measured 
With the aid of an inert metal electrode to act as an 
electron donor or acceptor*. The skin potential, like 
. .,the injury potential of crab's nerve*, depends on 
e ny g en consumption and also on the nature and 


concentration of the electrolytes present*. With 
these two factors in mind, further work is in progress 
in conjunction with Dr. R. J. Fumphrey, on the 
nature of the frog-skin potential. 

W. L. Francis, 

Department of Zoology, 

Cambridge. 

April 14. 

' Lund, J. Exp. Zool 51. 20%, 201. 327 ; 192ft. 

1 Francis and Pumptirey, Exp. Biol. In prcsH. 

“ Francis, J. Exp. Biol. In press. 

* llornstclxi and Klee, Arch, exp. Zdlforarh., 8, 395 ; 1927. 

* Adolph, Exp. Zool.. 68, 313 ; 1929. 

* Lund and Moorman, Exp. Zool., 00, 249 ; 1931. 

7 Hill, nature, 181, sol ; 1933. 

1 Wlilenbrur-k. Z. Biol., 82, 22.% ; 1924 


The Astronomical Radiative Stability 

Astronomers are doubtless not unaware of tho 
enormous radiative uniformity that is demanded by 
tho permanence of organic life on the earth. If the 
temperature at the earth's surface were altered even 
for a h ingle season from its actual value about, say, 
27° C. or 300° K,, by 50° in excess or defect, all 
terrestrial organic life would be blotted out never 
to return. This would happen if even only once in 
the hundred million years demandod for terrestrial 
organic evolution the effective temperature of the 
solar radiating surface changed from the present 
moan value 6,000° K. by 1,000° in excess or defect, if 
it wore a matter of steady state, while during the 
time of this chango the stream of radiation incident 
on the earth would be altered in a proportion much 
greater. On current theories tho difference between 
the top and bottom of the radiating solar atmosphere 
would be great in comparison with this figure, and 
lower down vast temperatures are soon reached. 
This shows how extremely steady the balance must 
be, and how slight the solar evolution must have been 
even in that vast time. As one result, the sunspot 
disturbances, even though they occupy only a very 
small part of the area of tho solar disc, would have 
to be purely superficial phenomena. Tho output of 
radiation is very steady, as from a steady interior; 
yet the heavens are full of variable stars. Perhaps 
these considerations were remotely in view when 
long ago Who well and Brewster wero discussing the 
plurality of worlds, and Huxley championed the 
geologists against Kelvin. 

Joseph Larmor. 

Holywood, Co. Down. 

May 14. 


The Combustion Problem of Internal Ballistics 
In a recent paper on the combustion problem of 
internal ballistics 1 , we have attributed jointly to 
Love and Pidduck* a statement os to the importance 
of including both temperature and pressure in the 
rate of burning law for colloidal propellants. Their 
paper was published in two parts, and the statement 
in question was made in Part 2, which was entirely 
the work of Dr. Pidduck. Our reference, in conse¬ 
quence, was misleading, and we desire to correct the 
error. 

A. D. Crow. 

W. E. Grimshaw. 

Research Department, 

Woolwich, 8.E.18. 

May 23, 

1 Phil, Afflff., 7, H.629; 1W, 

* Phil. JVaftf., A, 808, 899; 1922, 
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Research Items 


Dragons. In Man for May, Mr, G. D. Homblower 
disousses tho origin and distribution of the art* 
forms of the dragon. The conception of a blend of 
various forms of fierce and dangerous animals such 
as lion, eagle and snake appears in the earliest 
pictorial records of the Near East. In Mesopotamia 
its association with deities may attribute to thorn 
the qualities associated with each animal. Dragons 
are both ovil, as Ti&rnat, or beneficent, as in the 
wings (a dragon survival) of the sun disc in Egypt. 
On all the earliest cylinders animal forms predom¬ 
inate, much subject to distortion. Animal art 
disappears in Mesopotamia under Semitic influence, 
but reappears in Assyrian art, while it holds its 
position in Egypt and North Syria. Beyond Assyria 
in Urartu (Armenia), dragons, lions and aurochs 
pointing to Assyrian influence appear on the objects 
looted by Saigon II from Musasir. It has been shown 
that Mitanni-Khattitc art extended to this region, 
and thence to the Modes and through them to the 
Achaomenidrt, this zone including the hilly country 
around Elam, the modem Luristan, whence come 
objects of art attributed to the Kassites of the Iron 
Age mid to be related, through Armenia, to a northern 
or ‘Scythian’ region of this art-province. Nomad 
peoples gave to this animal art- a new life and vigour. 
The Scythians eompoiuided an ancient animal art, 
possibly descended from an ancient stone age art 
extending from Finland to Siberia, with the influences 
from Mesopotamia and formed the animal art called 
‘Scythian’, later adopted and further modified by the 
Sarmatians. In the southern province the animal 
art developed the peculiar characteristic of the 
elongation convention. Scythian elements were 
introduced into China in the Ts’in and Han dynasties, 
when the Chinese began to ride horses and changod 
their military equipment. In this new phaso of 
Chinese art two provinces are to be discerned, one 
in which the chief characteristic is a plain animal 
form rendered naturalistically, and a second in which 
objects are decorated in foreign style, but with a 
well-dcvoloped Chinese maimer. 

. Teli-Billa. An account of the joint excavations of 
the University Museum, Philadelphia, and the 
American Schools of Oriental Research at Tell-Billa, 
which is to appear in the Museums Journal , Phila¬ 
delphia, opens with a report on the pottery by Dr. 
E. A. Speiser in vol. 23, No. 3. Tell-Billa is a mound 
fifteen miles north of Mosul, the excavation of which 
began in 1930 after a preliminary reconnaissance in 
1927. This hod indicated the importance of this 
mound and the adjacent Tepe Gawra, eight miles 
away, for knowledge of pre-Assyrian civilisation 
north of Nineveh. The two sites in conjunction have 
furnished stratified evidence for the study of more 
than four millennia of north Mesopotamian history, 
extending from neolithic down to the Hellenistic 
period. Gawra is by far the older site, the occupation 
of Billa beginning only when 14 metres of occupation 
deposits had covered the site of Gawra. From about 
3000 b.c. to the middle of the second millennium, the 
two mounds show a parallel course of development. 
By this time Gawra hod became unsuitable for further 
occupation and was abandoned for Billa. The occu¬ 
pation levels at Billa have been followed <jU>wn to 
virgin soil. These show seven main strata, which 
afford a series of pottery sequences demonstrating 


ceramic changes and development at Billa and also 
contact, with the outside world. From the survey of 
strata 7 and 6 (the lowest), it is apparent that the 
differences between the two strata are chronological 
rather than cultural. The chalice, first painted, then 
incised, is the most characteristic ware of strata 7 
and 0 and is found in tho seventh stratum of Gawra 
and at Nineveh. In south Mesopotamia a painted 
fragment occurs at Kara, of which the oarliost level 
falls within the Jomdet Nasr period preceding the 
early dynasties of Ur. The Jerndet Nasr fabrics also 
include tho squat pot with sharply marked shoulder 
which is well established at Billa. The distribution 
of the chalice corresponds roughly with the Highland 
Zone and has been traced from Anatolia to Porsia. 
It is evident from tho relation of Billa and Gawra 
that the chalice folk were intrusive. From this time 
onward Billa was subject to a succession of invasions 
from tho north and north-east, with an influx of 
cultural influence from tho south in stratum 6. 

Norwegian Oyster Pools. Important hydrographical 
and biochemical work in connexion with oysters is 
described in Bergens Museums Arbok, 1932. 1. Hefte 
(“Naturvidenskabelig Untorsuchungen in Norwngi- 
scheii A us tom-Pol Ion”, von Torbjom Gaarder und R. 
Spiirck). Two oyster pools were investigated, tho 
Espevik-Poll and the Saole-Poll, both connected with 
the Hardanger Fjord. The chief conclusions ore that 
the meteorological conditions, especially light, have 
a dominant influenco on the physico-chemical rela¬ 
tions and consequently on the life in these pools, 
since the light regulates the assimilation efficiency of 
the phyto-plankton which jh tho food of the oyster. 
The brackish water layer on the surface varies in 
thickness according to the rainfall, and the light 
must ponetrate this layer effectually in order to reach 
the salt-water layer in which assimilation takes 
place. In a good year, the temperature below the 
brackish-water layer may reach a high figure and 
the smaller green organisms up to 3u which are the 
chief food of tho larvae will abound in spring and 
summer. Unfortunately, the same food is taken by 
the small animals, especially gastropod larvee (Cert- 
thium particularly) and mussel larv® which flourish 
under the same conditions. Efforts are made to 
get rid of these. In the bad years with little sunlight, 
bacteria increase greatly and it is interesting to find 
that this coincides with outbursts of the dinoftagellate 
Ceratium , the molluscs being little in evidence. The 
results of thoso researches indicate that much may 
be done with the pools in the way of oyster rearing 
provided that there is sufficient sunlight, the natural 
conditions being such that usually the chemical food 
required by the nannoplankton is adequately repre¬ 
sented with the exception of nitrates and phosphates, 
which can be increased artificially. 

Cattle Blood-Sucking habit of a Bug. On the 
occasion of describing a new genus and speoies of 
Anthocorid* (Homiptora) from New Zealand, W, E. 
China discusses the feeding habits of bugs belonging 
to this family (Ann. and'Mag. No*. Hist** April, 1933). 
They appear to be probably all predaceous On eggs 
and larv® of other insects, and even on the adults of 
smaller forma, such as Aphidid® and Cooeid®. Thus, 
Triphleps insidiosusy Bay, and T, austrolis, China, 
feed on the eggs of the, false cotton boll wp**u, 
Heltetkis obsolete; the many specie* of Anthocarit 
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found in flowers probably prey on tho thrips which 
live there ; PiezoateUue flavipea , Router, occurring in 
granaries, probably feeds on eggs and larva.' of grain 
feeding Ooleoptera anti Lepidoptera, or perhaps on 
mites, etc, Many species live under bark, and such 
is the case of the new one described in the paper, 
Maoricoria benefactor , which preys on the bark-beetle 
Acrantus opacus. White. An extremely interesting 
member of the family is Lyctocoria oampeatria, which 
is commonly found in stables and cattle-sheds and 
is known to suck tho blood of horses and cattle. This 
exceptional habit suggests a possibility that Lyctocoris 
may act os a transmitter of foot and mouth disease. 
While tho evidence in favour of this novel hypothesis 
is purely circumstantial, experimental examination 
would bo of considerable interest. 

Karyology and Systematic Relationship* A series of 
eight papers mainly devoted to the chromosome 
morphology of various economic plants is found in 
the rocontly issued Bulletin of Applied Botany , 
Genetics and Plant-Breeding, Leningrad. Vakar has 
made a study of the ohromosomos in various in tor - 
specific wheat hybrids, which throws further light 
on their relationships, T. pyramidale being near T. 
mrgidum as T. aphcerococcum is allied to 7\ vuUjare. 
The paper by Sonyoninova-Korchagina on the 
chromosomes of various JEgilopa species has a bearing 
on tho origin of tho broad wheats. The totraploid 
and hoxaploid species of sh'yilops possess only one 
pair of tri-articulate chromosomes and one pair with 
'heads'. From evidence of this kind it 1 h concluded 
that these species have arisen through interspecific 
crossing and subsequent doubling of the chromo¬ 
somes in tho hybrids. There is evidence also of a 
phylogenetic shortening of one chromosome arm into 
a head. Tho same author has studied the chromo¬ 
somes of Vicia faba and the related F. nanbonensia 
and F. aerratifolia . She finds that while, for example, 
the races of F. narbonensis from Glasgow and Trans- 
jordania are morphologically alike, their chromo¬ 
somes differ in the ratios of arm length. An extensive 
study of the Trifolea? by Chekhov shows that nine 
Species of Ononis out of ton are tetraploid, one being 
octoploid (04). In Trigonella , nine species have 16 
chromosomes and pne 28, probably due to an associa¬ 
tion of four chromosomes in a totraploid. In this 
group most of the polyploid forms are poronnial and 
have larger fruits. Emme has similarly investigated 
the species of the subgenus Euavena and the penta- 
ploid hybrids of Avena. 

Thickness of the Greenland Ice. The Wegener ex¬ 
pedition to Greenland in 1930-31 was the first to 
use experimental seismic methods for measuring the 
thickness of the ice-sheet. Dr. E. Sorge lias now 
given some account of these experiments and their 
results (Geog, J. t April), Measurements of the 
thickness were made in twelve places at 12, 42, 62, 
82, 120 and 400 kilometres from the west coast 
respectively. The last of the series was at the station 
of Eismitte in the heart of Greenland at an elevation 
of 3,000 metres. Apparently the most accurate 
measurements were taken at 120 km., where observa¬ 
tions were numerous. At Eismitte the seismograph 
was put up in 6Uly one place but several readings 
were taken. Dr. Sorge believes that at the central 
station the ice-sheet is about 2,000 metres thick but 
Sdknite that, owing to possible error in the readings, 
it may be any depth between 1,800 and 2,700 metres. 
Even the smaller figure suggests thicker ice than was 
expected. At the 120 km. station the ioe is 1,600- 


1,800 metres thick and the rock floor has slopes up 
to 30 q . It is clear that the land surface of Greenland 
is not highland throughout and that much of the 
interior is not so high as the ranges near the coasts. 
In fact, tho shape suggests a plate with a broader 
anil higher eastern than western edge. Dr, Sorge 
discusses the methods employed and possible sources 
of error in the observations. One of tho chief difficulties 
seems to be the weight of the explosives required, 
which is a serious problem in transport to the interior. 

Earthquakes of Northern Africa. The African con¬ 
tinent is usually regarded as one of general stability 
at tho present time, and, if we confine ourselves to 
earthquakes of the first order, tho impression is 
probably justified. There are, however, various 
regions in which shocks of moderate strength are 
common, ono of the most important being that which 
consists of the three northern countries of Algeria, 
Tunis and Morocco. Mmo. A. Hoc has given 
an interesting account of tile work recently done in 
those countries (MaUriaux pour V Etude dea Calamity#, 
No, 28, pp. 291 337 ; 1932). RoguJar observations 
in Algeria date from 1911, when two Mainka hori¬ 
zontal pendulums were erected in the Observatory 
of Alger-Bouzaroah. In Tunis, the meteorological 
service collected reports on earthquakes from 1922 
and a Mainka pendulum was installed at Tunis in 
1920. Since 1929, tho Institut Hcientifiquo Chtirifien 
has undertaken the collection of macroseismic obser¬ 
vations, but no recording instrument exists in 
Morocco. Thus, our knowledge of Algerian earth¬ 
quakes is at present the most complete, and Mine. 
H6e gives lists of 586 earthquakes between the years 
1911 and 1931, distributed in 22 different zones, four 
of these shocks reaching intensities 9 or 10. The 
more active zones, as usual, border the regions in 
which the sea bed slopes most steeply. 

Cosmic Rays. Year Book No. 31 of the Carnegie 
Institution of Washington contains a summary by 
Prof. A. H. Compton of the results which have been 
obtained by the nine observers who, with tho aid of 
a grant from tho Carnegie Corporation of Now York, 
have been sent with identical sets of apparatus to 
representative portions of tho earth's surface. The 
rays are found to be influenced by the earth's 
magnetic field and are stronger at the magnetic poles 
than at the magnetic equator. The increase of in¬ 
tensity of the rays with altitude has been found to 
continue to very high elevations. The bursts of 
ionisation^ which have been investigated show that 
a single cosmic ray is capable of releasing at least 
10® electron-volts of energy. The diurnal variation 
of the rays at mountain stations is found to be 
greater than those observed previously by observers 
at lower levels. Argon gas under pressure is found 
to be a much more sensitive detector of cosmic rays 
than other gases. On the whole, the observations 
are in favour of the view that cosmic rays are streams 
of electrified particles such as electrons or protons. 
See also Nature of May 20, p. 713. 

New Observations on the Heaviside Layer. Ratcliffe 
and White have recently described the results of a 
method for recording continuously tho reflection of 
wireless signals from the upper atmosphere (Proc* 
Phye. Soc May). Short wave trains are radiated 
by a special transmitter and the pulses with their 
echoes are received at a station a few kilometres 
away and recorded by a cathode ray oscillograph. 
The time base of the oscillograph is aynclironiaed 
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with the pulses by controlling both transmitter and 
oscillograph from the same a.c. mains. A record was 
taken from the oscillograph on continuously moving 
photographic paper. The records show very clearly 
the behaviour of the ionised layers, and from exam¬ 
ination of a number of records, the ‘normal* summer¬ 
time behaviour has been deduced. During the day, 
reflection takes place from the E layer at an equiv¬ 
alent height of about 120 km. In the evening, the 
reflection is gradually transferred to the F layer at 
about 200 km. The height of this region rises grad¬ 
ually and the echo splits into two components which 
rise and disappear successively. At sunrise this 
sequenoe is reversed. The E region reflection some¬ 
times reappears during the hours of darkness, and 
this abnormal behaviour seems to be connected with 
an ionising agency quite different from that pro¬ 
ducing the daytime E region. It is possible that this 
agency may be the elec trio fields in the neighbour¬ 
hood of charged rainclouds. Appleton and Naismith 
describe in the same journal measurements which 
they haye been making for some time on the maxi¬ 
mum ionic content of the Kennedy-Heaviside layer. 
The density of ionisation is connected with the 
critical wave-length below which the rays penetrate 
the lowest layer and are reflected at an upper layer. 
Observations were made once every week at about 
noon. The curve shows a summer maximum of ion 
density. The summer maximum ionisation was 
greater in 1031 than in 1932, and this may be 
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correlated with greater sunspot activity m the former 
year. Occasions of abnormally high ionisation 
density are ooramon during the summer months, 
and a fairly high correlation has been found between 
high ionisation and thunderstorm activity. 

An Optically Active Inorganic Salt. Sulphamide, 
SO t (NHg) s , behaves as a weak dibasic acid and if 
sodium rhodichloride, Na # RhCl g , is added to a solu¬ 
tion of its sodium salt, the salt Na[(H 1 0) t Rh(N t H 1 
SO,).] is formed. Sinoe the residue —NH.SO*.NH — 
occupies two of the six octahedral co-ordination 
positions of the rhodium atom, the other two being 
occupied by water molecules, the acid radical in 
square brackets should give the usual cis and trana 
forms, in the latter of which the — NtHjSOi— groups 
occupy two positions in the plane, and one position 
in the piano and one axis, respectively. This con¬ 
figuration is dissymmetric and should exist in optical 
isomers, Mann (J. Chem. Soc. t April; see also 
Nattthe, 130, 308, Sept. 3, 1932), who has prepared 
this salt, has resolved it into optical isomers by 
crystallisation with doxtro and leevo a-phenylethyl- 
amine and with d-nor-t{f-ophedrme. The occurrence 
of molecular dissymmetry among purely inorganic 
compounds is very rare, since it is almost invariably 
dependent on the presence of suitably co-ordinated 
ring systems and these are difficult to form with 
entirely inorganic elements, or are insoluble. The 
new compound, therefore, is of unusual interest. 


Astronomical Topics 


New Minor Planet. A very interesting new minor 
lanet 1933 HH, of the' tenth magnitude, has 
een discovered at Johannesburg. Berlin R.I. Circ. 
779 gives the following orbit deduced by H. E. Wood 
and Mr. Jackson : 

Epoch 1933 May 8 0 U.T. 

M 193*5890° \ 
w 157 0834 
Q 335*9980 \ 1925-0 

i 7*0191 

<p 23*5206 I 
n 2803*962' 
a 1*15333 

Ephemeris for 0* U.T. 

R.A. N. Decl. 

June 1 0* 18* 30 8 1° 1' 

„ 9 0 34 48 3 10 

„ 17 0 51 18 5 22 , 

„ 25 1 8 12 7 37 

The object appears to resemble planot 1932 HA in 
that it comes inside the earth’s orbit at perihelion, 
but it is now near aphelion. 

Seasonal Changes on Jupiter. The axis of Jupiter is 
so nearly upright to its orbit plane that seasonal 
changes in the usual sense cannot be conspicuous. 
There are, nevertheless, certain changes traceable on 
its surface that approximate in period to its orbital 
revolution. Mr, A. Stanley Williams, who has been 
a regular observer of the planet for about half a 
century, has recently given (Mon. Not. Roy. Astra, 
March) a study of the changes in rate of rotation 
of the north tropical current on Jupiter. He notes 
that this region is free from disturbing influences such 
as are present in the acne of the great red spot, so 
that there is more ohanoe of detecting seasonal 
effects. The study covers half a century, 1881-30, 
and includes observations from all available sources. 


The graph shows evidenoe of a periodic change of 
rate, with maxima in 1888 {9 h 55»40 9 ), in 1904 
(9*55m32«), in 1919 (P^n^O 9 ), and in 1928 (9>»55®33 9 ). 
There were well marked minima in 1911 (9 h 55» 17 s ) and 
1922 (9 h 65»i21 8 ). The author lias used also a few 
observations made in 1835 and 1862, and deduces 
that the length of the cyole of change is 12-4 
years, and that in the mean the epochs of minimum 
period, or maximum velocity, are given by the 
formula 1909 *9 +12 *4 E. The period given is distinctly 
longer than the time of revolution, which is 11*802 
years, but the interval covered by continuous and 
exact observations is scarcely long enough for 
the excess to be regarded as established. It is 
still more in excess of the average sunspot period; 
this has been suspected to be associated with some 
of the changes on Jupiter, but apparently the changes 
in rotation time are not correlated with it. 

Illumination of Nebulosity surrounding a Neva. Mr. 
B. M. Peck contributes a paper on this subject to 
the February number of the B.AA*. Journal, Many 
attempts have been made to obtain the parallaxes 
of novas by the rate of expansion of the surrounding 
nebula. There are, of course, two oases : that of ail 
actual driving out of nebulous matter, and that of 
the rendering visible of previously existing clouds. 
The paper discusses the latter case and shows that 
the circle of visible nebulosity first expands to , a 
maximum radius, and ’then contracts again to a 
point; the times of expansion and contraction are 
equal. During expansion the light is highly ooUCeh- 
trafced towards the centre, during contraction it 
tends to become uniform. The outburst is assumed 
to occur within the nebula. The results will' be 
similar in kind if the nebula is behmdthe nova, 
but if it is in front of it there will be no contraction. 
The pbper treats the su^eet analyarally. 
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Central American Research 

A FEATURE to be noted in the most recent 
developments of archaeological research in the 
hold is an increase in specialisation, and where finan¬ 
cial considerations will permit, the supplementing of 
the purely aroheeological work by research in other 
branches of science which can be made to assist in 
the interpretation of archeological results in their 
bearing on the general problem of the history of man 
and the development of his culture, whether con¬ 
sidered regionally or in its broader aspect. Thun 
Dr. A. V. Kidder, in his report as chairman of the 
Historical Section of the Carnegie Institution of 
Washington (Year Book No. 31), remarks: “It is 
difficult to escape the conviction that only by co¬ 
ordinated research involving the cooperation of all 
the disciplines devoted to the study of man and the 
collateral support of many biological and physical 
sciences can we attain understanding of any given 
episode in human history.” 

It is on these broad linos that the Carnegie Institu¬ 
tion is now promoting the study of the archaeology of 
Central America. Investigations which were under¬ 
taken originally aH a study of the archaeology only 
of the Mayas of Yucatan, have been expanded to 
embrace, in addition, on an orderod scheme, the 
geology, geography and climatology of the area, the 
physical characters of the inhabitants, their physio¬ 
logical characters and liability to disease, their 
ethnological affinities, their languages and their 
mode of life and culture. 

At Chichen Itz&, the principal zone of interest of 
the Institution in Yucatan, Dr. S. P. Morley was 
engaged in the examination of a building known 
locally as the *Moreado\ although there is no reason 
to think that its original use was that of a market¬ 
place. It was probably a purely ceremonial building. 
It consists of a single vaulted chamber, no less than 
250 ft. long, in which the architect had given full 
play to technically daring and bold ideas. Thus the 
vault is 15 ft. wide, the broadest span yet recorded 
for the Maya area. The building displayed the 
weakness of all other Maya buildings in placing too 
great reliance upon columnar beams of wood to carry < 
the huge weight of the stone superstructure. The 
roof crashed even before the abandonment of the 
city ; but its fall preserved intact a remarkable altar 
on which was sculptured in relief and brilliantly 
painted a procession of elaborately costumed cap¬ 
tives, marching towards a centrally enthroned figuro. 

A second major undertaking at Chichen Itzd was 
the exploration of a building known as the ‘Monjas* 
by Mr. John S. Holies—a problem of considerable 
complexity, owing to the fact that a building, 
originally small, had been continually enlarged by 
alterations and additions until it became a veritable 
puzzle in massive masonry. Even on a superficial 
examination it showed five distinct periods of archi¬ 
tectural modification. 

From Chichen Itzd an expedition was sent to 
investigate the newly discovered site of Calakmul in 
the arohfiBologioally unknown region of south central 
Campeche. Two weeks were spent there. The site 
proved to be that of a very extensive Old Empire 
city, remarkable for the unprecedented number of 
its monuments. The dates of nearly fifty were 
deciphered, ranging from a,d. 364 until a.t>. 550. It 
was evidently colonised, from Peten. Its situation 


by the Carnegie Institution 

midway between Peten and northern Yucatan gives 
it groat archaeological importance. 

Next to Chichen Itzd, tho Institution's most im¬ 
portant archaeological centre in the Maya field is 
Uaxactun, an Old Empire city in Northern Peten, 
Guatemala, whore work has boon carried on since 
1924. It was tho oldest and longest-inhabited centre 
of Maya culture. Stratified deposits have boon un¬ 
covered going back far beyond the first stone-carved 
records. Here, in what is known as the A group of 
buildings, a palace was excavated by Mr. Ledyard 
Smith. This is a type of building in the Old Empire 
of which very little is known. It was found to consist 
of four courts surrounded by cell-like structures. 
The greatest height of tho building as it now stands 
is nearly 50 ft. The north court and main court were 
excavated and were found to be on different levels 
and connected by stairways. A number of pyramids 
were also examined, and wero found to contain 
burial vaults which yielded much valuable pottery. 

Advantage was taken of the temporary residence 
of Dr. S. K. Lothrop in Guatemala to engage him 
in carrying out a preliminary archteological investi¬ 
gation of the Highlands of that area. 

In the collateral studies, to which reference Is 
made in the beginning of the report, Guatemala was 
on this occasion made tho principal centre of activity. 
Geographical reconnaissances were made by Dr. 
Wallace W. Atwood, president of Clark University, 
and Dr. Rollin S. Atwood of tho University of 
Florida, the former undertaking the definition of the 
physiographic provinces of tho Highlands, with 
special reference to Lako Atitlan and adjoining 
territory ; while Dr. Rollin Atwood made a detailed 
geographical survey of the region of Chiehioaatenango. 

A medical expedition worked in Yucatan under 
Dr. George M. Saunders, collecting information upon 
the various forms of malaria and amoebic dysentery. 
The prevalence of three types of malaria was demon¬ 
strated, as well as an infestation with the am mb® 
causing dysentery. The medical expedition to 
Guatemala under Dr. George G. Shattuck had as its 
objective a general knowledge of the diseases pre¬ 
valent in the Highland area and the collection of 
material for comparison with tho low-lying Yucatan 
Peninsula, especially with reference to the Indian 
population. In Guatemala, as in Yucatan, the Indians 
showed an extraordinary resistance to the virus of 
syphilis. 

At Chichen ItzA, Dr. Ntoggerda made a study of 
the amount and character of tho food of the modem 
Maya and continued his study of their anthropometry, 
more especially with respect to growth and genetic 
study. Dr. Davenport also made an inspection with 
the view of gauging the possibilities of Yucatan as a 
field for genetic study. 

In the ethnological field Dr. and Mrs. Asael Hanson 
made a study of the barrio of Santa Ana, a part of 
Merida which has recently undergone groat changes 
towards urbanisation. In linguistics tho work was 
confined to tho study of material collected in previous 
seasons. 

Notwithstanding those varied activities. Dr. Kidder 
notes a number of further problems in topography, 
geology and climatology which are especially urgent; 
while in biology, he says, the field “has hardly been 
scratched”. 
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Alcohol Through the Ages 


T HE jubilee memorial lecture of the Society of 
Chemical Industry, which had this title, was 
given by Dr. E. F. Armstrong and has since been 
published ( J . Soc . Chem . In rf., March 24 and 31). Dr. 
Armstrong dealt in a very detailed and interesting 
manner with the production of alcohol and its in¬ 
dustrial applications. 

The process of distillation was known to the 
Ancients, though the earliest records of its application 
for obtaining concentrated alcohol for use by the 
Arabian doctors of medicine date from the tonth 
century. Concentrated spirit was prepared by 
Raymond Lully (bom 1235) by dehydration with 
fused potashes, the name ‘alcohol’ being used for it 
by Libavius in 1597. The synthesis of alcohol from 
ethylene was effected by Henry Hemioll in 1827-28. 
Methylated spirit for manufacturing purposes was 
legalised in 1855, and in 1902 the use of other suitably 
denatured alcohol for special purposes wits permitted 
without duty. 

In the manufacture of industrial alcohol, fermenta¬ 
tion processes still hold the field, but are becoming 
menaced by the probability of the industrial pro¬ 
duction of ethanol (ethyl alcohol) from ethyl one. 
The raw material for form eii tat ion (cane sugar 
molassoH, potatoes, sugar beets, maize, grain) varies 
in different countries. A pure culture of yeast is used ' 
and the fermentation is rigidly controlled, the carbon 
dioxide evolved being utilised in the United States 
by solidification to form ‘dry ico’ for refrigeration 
purposes. Attempts to use sawdust have been made, 
and in 1930 large quantities of alcohol (about half 
being used as motor fuel) were made in Swedon from 
the waste liquors of works producing paper from 
wood pulp. 

Synthetic alcohol (ethanol) can be made from 
ethylene or front acetylene, but the latter process, 
once used in Germany, has been abandoned. Ethylene 
is present in tho gas formed in the ‘cracking 1 (thermal 
decomposition under pressure) of petroleum with the 
production of petrol. In one process used in the 
United States, the gas contains 28 per cent of ethy¬ 
lene, with other unsaturated hydrocarbons which can 
again be cracked to give ethylene with fair yields. . 
Whereas abundant ethylene is available in the United 


States there is little or none produced at present in 
this way in Great Britain. 

The conversion of ethylene from coke oven gas 
into alcohol has for some time been oarried out in 
France, the reactions being those used by Hennell: 

(1) C l H 4 +H,SO 4 ~0 1 H e .HSO 4 ; 

(2) C a H 6 .HS0 4 +H t O -C*H e OH +H 4 S0 4 , 

tlie hydrolysis of the sulphovinic acid being carried 
out with steam and the diluted sulphuric acid used 
to make ammonium sulphate with synthetic am¬ 
monia. Large quantities of alcohol (4 million gallons 
up to the end of 1931) have been made from ethylene 
in the United States at a conversion cost, probably, 
of 1«. per gallon. 

Another possible, but still uneconomic, process starts 
with water gas, containing carbon monoxido and 
hydrogen. In presence of a catalyst under high 
pressure, methyl alcohol (methanol) is tho normal 

product: co+2H, = CH.OH, 

but by using a special catalyst, some ethanol is also 
produced. 

In considering tho industrial applications of 
ethanol, Dr. Armstrong referred to its uhc as a motor 
fuel in conjunction with petrol, and practically every 
country has provided by legislation for the produc¬ 
tion of this fuel. Tho manufacture of power alcohol 
is comparatively neglected only in the British Empire, 
oxeept Southern Rhodesia, Natal and Queensland. 
The production of absolute alcohol by direct distilla¬ 
tion was made possible by the researches of Sidney 
Yoimg, but these wore neglected for some years ; the 
process is now largely used in France and the United 
States by concerns which have extensive patent 
rights. Many foreign governments are making the 
use of alcohol compulsory in order to save money 
from being spent abroad on petroleum products. 
Tho London General Omnibus Co., Ltd. has made 
extonsivo trials with mixtures of benzol and alcohol, 
and tho use of alcohol fuels has long passed the 
experimental stage. The use of alcohol would provide 
a market for surplus agricultural products. Ether, 
aldehyde, acotono and acetic acid are all produced 
from alcohol on tho technical scale. 



International Commission for the Polar Year, 1932—33 


'T'HE International Commission f%r the Second 
1 Polar Year held its third meeting in Copen¬ 
hagen on May 15-20, under the presidency of Dr. 
D. la Cour. Representatives from Denmark, Norway, 
Sweden, Finland, Germany, France, Italy, Holland, 
Great Britain (Dr. Simpson and Prof. S. Chapman), 
the Department for Terrestrial Magnetism of tho 
Carnegie Institution of Washington and the U.S.A. 
Coast and Geodetic Survey attended. No represent¬ 
ative from the U.S.S.R., which is taking a large part in 
tho work of the Polar Year, was able to attend. 

The report of the president showed that the great 
enterprise of the Polar Year is being very successful, 
and that the present unsettled conditions of the world 
are not having the adverse effects which one feared. 
At least forty stations north of latitude 55°, of which 
thirteen are north of latitude 70°, are recording the 
earth’s magnetic field, most of which are using the 
remarkable quick run magnetographs designed ‘by 


Dr. la Cour in addition to the more usual solf-record- 
iug instruments. Three new magnetic stations have 
been established in the southern hemisphere, at 
EJisabethville by Belgium, at Cape Town by the 
University of Cape Town and at Magelianos by Chile, 
but the work in the southern hemisphere is somewhat 
disappointingly small. 

All tho magnetic stations are also taking meteoro¬ 
logical observations arid a large number of estab¬ 
lished meteorological stations have augmented their 
normal observations. The aurora is being studied 
in greater detail than it has ever been before. The 
auroral atlas prepared by Prof. C. Stermer has 
played a large part in the organisation of auroral 
work and with its help the observations are being 
made in a systematic manner which will greatly 
facilitate the discussion of the results. Simultaneous 
photographs of the aurora from observing points 
twenty or more miles apart, for the accurate deter- 
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ruination of the position of the aurora in the atmo¬ 
sphere, are being made at several stations, amongst 
which the British station at Fort Rac is one of the 
most successful, more than 4,000 pairs of simultaneous 
exposures having already been obtained there. 

The investigation of the temperature of the high 
atmosphere has been greatly facilitated by the use 
of radio-sondes f instruments which omit radio-signals 
while being carried on free balloons, from which tho 
temperature at each height can be determined. More 
than two hundred such instruments have been 
supplied and brought into use at the different 
observing stations, 

For tho first time, explosions are being organised 
in high latitudes, in order to investigate the travel 
of sound waves through the upper atmosphere under 
polar conditions. These observations give information 
about tho temperature conditions at much greater 
heights—40 km. or more -than can be reached by 
instruments carried on balloons. A grant of 40,000 
dollars by the Rockefeller Trust for the purchose of 
magnetic instruments and radio-sondes and tho train¬ 
ing of observers in thoir use has been of tho greatest 
value ; without tliia grant it would have been impos¬ 
sible to make observations in many parts of the world, 
and the investigations of the earth's magnetic field and 
of tho temperature of tho upper atmosphere would 
have been much loss complete than they will be now. 

Tho International Union of Scientific Radio- 
Telography has organised an intense study of tho 
ionosphere during the Polar Year, and the reports 
of the work of the British station at Tromso is of 
outstanding interest and importance, a constant 
record being obtained of the height and intensity of 
the reflecting layers. 

Without going into further detail, it will be clear 
that tho scientific work during the Polar Year will 
be of immense value for tho solution of many 
problems of geophysics. 

Tho main work of the Commission was concerned 
with making plans for the early publication of the 
results obtained during, the Polar Year and their 
ultimate discussion. ^ ul S!hjo actual working up and 
publication of the oytervations must be undertaken 
by the various oountiRte which have been responsible 
for making them; bif, the Commission feels it 
essential that there shdflpl be some central body to 
direct and facilitate tlw£ discussion of the results. 
For example, it is highl# desirable that copies of all 
the magnetic registrations, taken throughout tho 
world during the Polar Year, should bo available 
at some central place for the convenience of investi¬ 
gators ; that a list or index of all tho observations 
made during the Polar Year should be prepared and 
published so that workers on any problem may know 
what data are available and where they can be 
found. The Commission considers that the bent way 
to obtain this end would be to continue its functions 
after the end of the Polar Year and a resolution to 
this effect was passed. 

The prosecution of tho work of organising the 
discussion of tho results will involve considerable 
expense. As no funds at present exist for such a 
purpose, the Commission could only express tho hope 
that the necessary money will be made available. 

In all, the Commission passed nineteen resolutions 
and there can be no doubt that very valuable 
organising work was accomplished. 

The King of Denmark received the members of 
the Commission and expressed his great interest in 
the work of the Polar Year. 


University and Educational Intelligence 

Cambridge.— Dr. R. O. Redman, of St. John’s 
College, has been appointed University lecturer in 
tho Department of Astrophysics and Mr. J. A. 
Ratcliff e, of Sidnoy Sussex College, University 
lecturer in the Department of Physics. Dr. N. 
Feather, of Trinity College, and Mr. P. I. Doo, of 
Sidnoy Sussex College, have been appointed Uni¬ 
versity demonstrators in the Department of Physios. 

Candidates for the Michael Fust or studentship in 
physiology are requested to send in their applications, 
with a statement of tho course of research they pro¬ 
pose to undertake, to Prof. J. Barcroft, Physiology 
School, before tho end of June. The student receives 
the animal value of tho fund (about £300) and may 
bo re-elec tod for a second year. 

Under tho will of Mr. Arthur Marmaduke Shield, 
who died in 1922, a considerable sum of money was 
left to the Medical School for the foundation of a 
scholarship in human anatomy and for the 
purposes of the School. A report of the 
Board of Medicine has recommended tho foundation 
of tho studentship and that tho remainder of tho 
bequest should be devoted to the foundation of a 
readership in pharmacology to bo called the Shield 
readership in pharmacology. Tho Board wishes to 
offer tho directorship of the sub -Department involved 
to Prof. E. Meltanby, professor of pharmacology in 
tho University of Sheffield, and, in view of Ins dis¬ 
tinction and present position, it sooins appropriate 
that ho should bo given a personal professorship 
which will terminate with his tenure of the office. 

Durham.— A new lectureship has boon added to 
the Department of Geology, to which Miss Doris L. 
Reynolds has been appointed. Miss Reynolds was 
formerly on tho staffs of the Queen’s University, 
Belfast, of Bedford College, London, and of University 
College, London ; and her published studies of the 
sodimentary and igneous rocks of the north of Ireland 
arc well known to petrologists. 

London, -The title of professor of philosophy in 
tho University has boon conferred on Dr. L. 8. 
Stobbing, in respect of the post held by her at 
Bedford College. 


general 

Faculty 


The British Government has decided to participate 
in the management of the International Bureau of 
Technical Education, and Mr. A. Abbott, formerly 
chief inspector of technical education, has been 
nominated as its representative on the Administrative 
Council and Mr. E. U. Savage, chief inspector of 
technical education, os correspondent with the 
Bureau. The address of the Bureau is : 2, Place do 
la Bourse, Paris, 2o. 

The eighth Summer School organised by tho 
British Social Hygiene Council will be held at St. 
Hugh’s College, Oxford, on July 27-August 3. The 
study programme includes four lectures in biology 
by Mr. D. Ward Cutler and Dr, N. J. T. M, Needham, 
flvo in psychology by Prof. A. E. Heath and Dr. 
William Brown, five in anthropology by Prof. R. Firth 
and Miss Monica Huntor and three in physiology 
by Dr. Agnes Scott. Other lectures and discussions 
will deal with prostitution, the unemployed adoles¬ 
cent, problems arising in residential institutions for 
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young people and developments in colonial education. 
The courses of lectures should prove of special interest 
to teachers. Further information can be obtained 
from the Secretary, British Social Hygiene Council, 
Carteret House, Carteret Street, S.W.l. 

Applications are invited for the following scholar¬ 
ships administered by tho Council of the Institution of 
Electrical Engineers, of which awards will be made this 
year : Duddell Scholarship, value £150 per annum, 
tenable for three years, open to British subjects less 
than nineteen years of age on July 1, 1933, who wish 
to take up a whole-time day course in electrical 
engineering ; Ferranti Scholarship, value £250 per 
annum, tenable for two years, open to British 
subjects less than twenty-six years of age on July 1, 
1933, who are students or graduates of the Institu¬ 
tion and desire to carry out whole-time research or 
post-graduate work ; Swan Memorial Scholarship, 
value £120, for one year, open to British subjects 
less than twenty-seven years of age on July 1, 1033, 
who desire to carry out wholo-time research or post¬ 
graduate work ; Silvonus Thompson Scholarship, 
value £100 per annum and tuition fees, tenable for 
two years, for works employees ; open to British 
subjects less than twenty-two years of age on July 1, 
1033, The successful candidate will bo required to 
take up a whole-time day course in electrical 
engineering at an approved university or technical 
college. Inquiries for full particulars and nomination 
forms (specifically mentioning tho name of tho 
scholarship) should be addressed to the Secretary of 
the Institution, Savoy Place, London, W.C.2. 

A cask for a “Colonial Educational Conference” 
was made out by Sir George Maxwell, formerly Chief 
Secretary, Federated Malay States, in a speech made 
on April 11 at a meeting of the Educational Circle, 
Royal Empire Society. The importance in colonial 
administration of paying due regard to indigenous 
languages, customs arid traditions and the view that 
the language is “the most adequate exponent of 
the soul of a people” have been often stressed in 
recent years, notably by the Phelps-Stokes African 
Commission of 1924 and in memoranda issued in 
1927 and 1930 by the Colonial Office Educational 
Advisory Committee but, said Sir George Maxwell, 
“Memoranda are not enough”. Tho primary con¬ 
cern of the suggested conference, as of the educational 
conference of the French Colonial Exhibition of 1931, 
would be the adaptation of education to tho needs 
of the colonies and it would deal with such matters 
as : a linguistic educational survey, textbooks, ver¬ 
nacular training schools for teachers, vernacular 
trade and artisan schools, extent of demand for 
higher schools and a university ; and the power of 
the colony to assimilate the product. On some of 
these, light will perhaps be thrown by the series of 
special lectures to be given at the summer school 
organised by the British Social Hygiene Council to 
be hold at Oxford on July 2-August 3* on the work of 
colonial administrators with special reference to the 
educational aspect. This same problem of tho adapt¬ 
ation of education to the needs of a community with 
a cultural heritage radically different from western 
civilisation is dealt with at some length in “The House 
of the People”, an account of Mexico’s new “schools 
of action” published by the United States Government 
Printing Office, Washington (pp. 73, price 10 
cents). 


i 

Calendar of Nature Topics 

South-West Monsoon in India 

From November to April the prevailing winds 
over India blow from the north-east, but during 
April the direction is reversed and from May to 
October the winds blow mainly from west in the 
Arabian Sea and from south in the Bay of Bengal. 
Among sailors these alternating winds are known as 
the north-east and south-west monsoons, from an 
Arabic word meaning seasons. In India, however, 
the ‘monsoon’ means rather tho annual rains which 
fall during the period of tho south-westerly winds. 
The latter begin in May, but in this month the 
amount of moisture in the air is only sufficient to 
cause scattered thunderstorms. The roal monsoon 
rains begin in June, when powerful streams of air 
sweep across India from the west on tho west coast 
of the Deccan and from the south in Bengal. Each of 
these currents has a well marked c front\ which brings 
the first heavy rains, usually with thunder, Tho 
arrival of this front is the 'burst* of tho monsoon, 
which is often heralded by a weak cyclonic depression 
in the Arabian Sea or Bay of Bengal. The burst of 
the monsoon occurs early in Juno on tho west coast 
and on about Juno 15 in Bengal ; normally by the 
end of June tho monsoon is established over the 
whole of India. 

Spring in Northern Europe 

In temperate countries tho change from winter to 
summer takes place gradually and often fitfully 
through a much-varying spring. In higher European 
latitudes, within the line of the Arctic Circle, the 
transition is more abrupt and produces startling 
changes in tho countrysido. There is a sudden 
upheaval in early June and, within a few days, the 
hillsides, previously snow-clad, stream with rushing 
torrents. Wide patches of earth appear and grow 
rapidly green. Alpine and other flowering plants 
follow quickly in profusion, and the sunlit landscape 
glows with colour. Millais (1919) has recorded that 
on the north coast of Norway no birds were seen 
before May 25 except resident ravens and magpies 
together with various gufl%» During the next ten 
days the first spring arrivals appeared—flocks of 
snow buntings, redwings, fieldfares, shore larks, and 
the Greenland wheatear. Soon after the beginning 
of the ice break in the firBt week of June, several 
pairs of long-tailed duck and a pair of red-throated 
divers wore noted. The advent of migrants continued 
throughout June, until the dotterels, buntings and 
other late-comers reached summer quarters. On 
June 6, 1016, Millais witnessed, near Hammerfest, 
the courtship of the bluethroat. A female was joined 
by two brilliant males, whose gorgeous throats shone 
like jewels in the sun. They went through a leaping 
courtship somewhat similar to the oourting behaviour 
of the common redbreast. 

Spawning-Time of the Sturgeon, and the Need for 

Protection 

Formerly the rivers of Poland were famous for the 
abundance of their sturgeon (Accipenter aturio ), and 
of these perhaps tho most famous was the Vistula, 
where a quarter of a century ago large catches were 
made. Now the numbers have fallen seriously : on 
the lower Vistula, in Pomerania, the years 1929-32 
yielded 65 individuals, thp middle regions during 
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1925-32, 36, The weight percentages caught in 
different months were :—April 14 per cent. May 37, 
June 18, August 2, September 2 ; which means 
that already in April sturgeon are present abundantly 
in the Vistula and that in August the migration is 
over. The heaviest individuals appear in April and 
May, and after June and July the weight suddenly 
falls, an indication that the latter are the spawning 
months, since the weight of roe makes up about 20 
per cent of the total body weight. The actual spawn¬ 
ing grounds in the Vistula have never been discovered. 

Now the only area in which a close season is 
enforced is Pomerania, and there the close season 
runs from July 15 until August 31 ; so that during 
the very time when the river ought to bo loft un¬ 
disturbed for spawning, fish arc liable to bo caught. 
The close season should be extended in area, and 
also in time to cover the spawning period, say from 
Juno 1 to the present closing date. Although 
destruction of sturgeon for food haH had something 
to do with the growing scarcity of the species, it 
must not be forgotten that still more is its dis¬ 
appearance due to the pollution of the rivers by the 
refuse of industrial and human centres. (Wlodziraerz 
Kulmatyeki, in Ochrona Przyrody , Warsaw, 12, 8 ; 
1932.) 

The Spring Flush 

Pastures are now approaching the peak of their 
productivity in England and the skill of the grazier is 
shown in the most economical conversion of the plenti¬ 
ful growth of grass into a saleable form. The problem 
has always boon recognised os a difficult one, namely, 
the adjustment of the balance between the interests 
of the pasture and the grazing stock. Writing of 
the utilisation of grazing land, Arthur Young says : 
“There are two opinions directly contrary to each 
other : first it. is asserted by one set of graziers, that, 
let the grass to bo fed consist of ever so many acres, 
that the cattle should have it all at once. Secondly 
the other set advance that large fields of fifty, 
eighty or an hundred acres should be divided, that 
the fanners may change his stock from one to another 
and give the grass fresh and fresh”. 

The difficulty of putting these rival theories to the 
test seemed insuperable to Arthur Young, on the 
ground of soil variation and individuality in the 
grazing stock. Only recently, more than a century 
after the above was written, are scientific methods 
of the evaluation of herbage by their botanical com¬ 
position and the performance of grazing stock being 
worked out. The difficulties are still there, but 
modem technique in the field, and the treatment of 
the data by statistical methods, enables valid con¬ 
clusions to be drawn from data which present the 
high degree of. variability associated with living 
material. New aspects of the utilisation of grass 
land are continually coming to light, and no crop is 
at present so much in favour for scientific research. 

The outstanding feeding value of young grass, the 
superior qualities of selected strains of the natiye 
grasses and clovers, and the extraordinary influence 
which the grazing animal can exert on the direction 
of development of a pasture, are all recently estab¬ 
lished points of first rate importance in grasB land 
management. Pasture management can never be a 
rule of thumb operation but the time is rapidly 
approaching when graziers will have a body of well- 
established principles at their command, in place of 
the rival opinions no less tenaciously held now than 
in the time of early writers. 


Societies and Academies 

London 

Physical Society, April 7. A. H. Blatchford : 
The diffraction of X-rays by liquid sulphur. The 
X-ray diffraction effects given by liquid sulphur .at 
various temperatures between 130° 0. and 260° C. 
indicate an unstable grouping of atoms of sulphur 
which becomes less pronounced with increased tem¬ 
perature, and changes in form gradually up to 220° C., 
when there is a sudden alteration corresponding to 
the change from the form 8;, to S/*. Hainan and 
Rainanuthan’s theory of X-ray scattering by liquids 
is applicable to some extent at temperatures near 
the melting-point. E. Gwynnk Jones : The hyper- 
fine structure of perturbed series. Rules governing 
such effects are derivod. It is found that these rules 
are not analogous to those obtained from the analysis 
of multiplot structures. A. J. Bradley and A. H. 
Jay : Quartz as a standard for accurate lattice- 
spacing measurements. A test haH been mode of the 
use of quartz as a standardising substance for very 
accurate lattice-spacing determinations. With copper- 
K a radiation it gives a vory good photograph with 
many sharp K a doublets, which may bo measured 
with accuracy. A redotennination of the axial ratio 
from an X-ray powder photograph gave c/a =■ 
1*10002 0 00004, and this value was confirmed 

by X-ray measurements on several other crystals. 
Assuming Hcrgqvist's value for d 100 (4246*02 X 
units) it was found that a — 4902 *9 x., c = 5393 *3 x. 
The values of t/, on at 18° 0. for different specimens 
all lay between 4245 *0 4 and 4246 *3 0 . L. If. Martin 
and K. C. Lanu : The thermal conductivity of 
water. The parallol-plato method was used over the 
range 7‘--60° C. f the apparatus being especially 
designed to cope with the difficulties which arise in 
the measurement of tho conductivity of ft volatile 
liquid. Two series of measurements were made, the 
plates in one apparatus having approximately three 
times the area of those in the othor. 

Society of Public Analysts, May 3. 8. G. Willimott : 
An investigation of solanine poisoning. In two dis¬ 
tricts of Cyprus there is a practice of eating potato 
shoots and leaves a« vegetables, and last year an 
epidemic of poisoning was traced to this cause. The 
amount of solanine found in the green shoots of the 
Irish potato plants consumed in these cases was 
more than five times the quantity present in the 
tubers of tho same plants. It was found that the 
solanine content of potato shoots diminishes as the 
altitude at which the plant is grown increases. 
Habitual consumers of potato shoots probably ac¬ 
quire immunity to the alkaloid. F. E. Humphreys 
and H. Phillips : Examination of leather for tho 
presence of extractable chromium compounds. In 
view of the fact that cases of dermatitis have been 
attributed to the wearing of chrome-tanned leather, 
experiments have been made to ascertain the amounts 
of chromium compounds which can be extracted from 
various types of chrome leather, under conditions 
similar to thoso which the leather encounters during 
wear. Chrome leathers suspected of causing derma¬ 
titis did not contain a greater quantity of water- 
extractable chromium than did normal leather, but 
many chrome leathers might irritate the skin of a 
person particularly sensitive to chromium compounds. 
Solutions resembling sweat in composition do not 
remove much more chromium, either as chromate or 
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trivalent chromium compounds, than does water, 
although slightly acid solutions tend to extract 
slightly larger amounts than neutral solutions. W. M. 
Seaber : Barium as a normal constituent of Brazil 
nuts. Barium occurs as a normal constituent of 
Brazil nuts, the amounts found in 14 samples of the 
shelled nut of different seasons ranging from 0'02 to 
0*31 per cent. As a rulo, Para nuts contain less than 
Manaos nuts. Nearly the whole of the barium is 
in an insoluble form, but a considerable proportion 
of it can be extracted by O'15 per cent hydrochloric 
acid, and with higher concentrations of acid it is 
practically all dissolved, Herbert Hawley : The 
phytosteryl acetate test as a routine method for 
examining butter fats. A method is described in 
which the sterols are directly extracted from a small 
amount of but tor fat by shaking with chloroform and 
an alcoholic solution of digitonin, and then converted 
into acetates the melting point of which is determined. 
Tho mothod will detect 5 per cent of vegetable fat in 
butter or ghee. 

Royal Meteorological Society, May 17. D. Brunt: 
The adiabatic lapse-rate for dry and saturated 
air. The equation giving the saturated adiabatic 
lapse-rate is derived os an energy equation, and a 
slight approximation makes it possiblo to reduce this 
to a form suitable for direct computation. The 
results obtained are represented graphically. An 
alternative derivation of the fundamental equation 
for rising saturated air is given, which, by assuming 
tho principle of entropy from tho beginning, reduces 
the derivation to very brief compass. C. 8. Durst : 
Notes on the variations in tho structure of wind over 
different surfaces. Over tho sea, the short-period 
fluctuations in wind are greater in tropical air than 
in polar air, although when inversions of any magni¬ 
tude occur over the sea, smooth-flowing air can 
persist with higher velocities than over agricultural 
land. An example is shown of the structure of wind 
over desert, and the frictional churning of the air 
due to a town is examined; the effects on temperature 
are found to be appreciable. C. E. P. Brooks and 
Theresa M. Hunt : Variations of wind direction in 
the British Isles since 1341. Regular observations 
of wind direction began near London in 1667, at 
Edinburgh in 1731 and at Dublin in 1726, and extend, 
with gaps in the earlier periods, to the present day. 
Over nearly the whole series the prevailing wind has 
blown from about West-south-west, but abnormally 
frequent easterly winds were recorded during the 
period 1740-48 in London and Dublin and during 
the period 1794-1810 in London. The present 
century has been remarkable for the persistence of 
south-westerly winds. Before 1667, observations are 
scanty but Merle’s diary shows a dominant wind 
from west-south-west in the years 1341-43, while 
there is good evidence that easterly winds were 
abnormally frequent during the latter half of the 
sixteenth century. 

Leeds 

Philosophical and Literary Society, March 3. R. 
Whiddinqton and J. E. Taylor : Inelastic scatter¬ 
ing of electrons in helium at zero angle. Experiments 
on electron impacts, energies between 40 and 400 
volts, with helium atoms have been carried out, the 
inelastically scattered electrons at zero angle receiving 
special attention. It is shown that for the 2'P 
excitation : the probability is very approximately a 
linear function of the energy of the incident electrons 


between about 40 and 400 volts energy; the pro¬ 
bability of excitation falls to zero at an energy some¬ 
what greater than that corresponding to the critical 
excitation energy; and the excitation probability 
is definitely lower than that predicted by recent 
theories. R. Whiddington and T. Emmerson : 
Scattering of electrons in helium. The experimental 
and theoretical results so far published indicate that 
both the inelastic and elastic scattering of slow 
electrons in helium rise to a maximum for zero 
scattering angle. Using fine electron beams and 
narrow slits together with magnetic spectrum 
analysis and photographic recording, results have 
been obtained at smaller angles than those hitherto 
investigated, which allow a maximum probability 
at a small angle with a low probability at zero angle. 
R. Whiddinqton and F. C. Poultney : Energy of 
the beams in electron diffraction. The experiment of 
0. P. Thomson on the velocities of electrons diffracted 
by passage through a thin film has been repeated. 
Greater resolving powor is obtained by using 90° 
deviation, when tho circular rings become elliptical 
but arc found to remain symmetrical about the central 
spot. Consequently it is deduced that the velocities 
are the same to within 0*30 per cent. No trace 
of diffracted electrons of energy less than that of the 
main beam ia found. Edmund C. Stoner ; Inter¬ 
atomic distances and ferromagnetism. Slater’s 
suggestion os to tho variation with interatomic 
distance of the sign and magnitude of the interaction 
integral is discussed with reference to the relative 
values of tho interaction in the ferromagnetic 
elements, the change in volume on magnetisation, 
the variation of atomic moment in alloys of ferro¬ 
magnetic elements, and the effect of manganese on 
tho atomic moment in nickel manganese alloys. 
E. C. Pollard : Law of force between neutron and 
proton. Tho increase of the heights of nuclear 
potential barriers with tho increase in atomic number 
is discussed from the point of view of the content of 
the nucleus; if a polarisation field is assumed 
between neutron and proton, the experimental 
figures permit the calculation of the ‘polarisibility* 
of the neutron. This is done. A. W. Foster : Some 
measurements of the thermoelectric powers of nickel 
and nickel-chromium alloys in the neighbourhood of 
their Curie points. The thermoelectric powers of 
some nickel-chromium alloys have been accurately 
measured between 100° C. and 460° C. and the 
destructive effect of small amounts of chromium on 
the change at the Curie point in niokel confirmed. 
J. Grainger and Rachel M. He afford : Some 
effects of the ordinary tobacco mosaic upon the 
developmental anatomy of the host plant. Many 
virus diseases cause a mottling of yellow and dark 
green areas to appear upon a leaf. The anatomy of 
these several areas has been studied by many workers 
who have examined cross sections of the leaf. A 
recent paper by the authors (Proc. Leeda Phil. Soc. f 
2, No. 9, 1933), describes the anatomy as revealed 
by examination in planes parallel to the surface, and 
also shows the various stages of development of 
mosaic diseased and healthy leaves. The presenoe 
of the virus has the general effect of stowing down 
the rate of vacuolation of leaf tissues, but it also 
causes irregularities to appear. The hypothesis is 
advanced that the anatomical features associated 
with light green and dark green areas of a diseased 
leaf can be explained by different relative rates of 
vacuolation in the upper epidermis, the palisade, the 
spongy parenchyma mod the lower epidermis. 
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Paris 

Academy of Sciences, April 18 (C.H., 196, 1163™1176). 
M. Gignoux and L, Moret : The prolongation in 
Haute-Savoie and in Switzerland of the structural 
units of the Dauphiny Alps. D. van Dantzig : Tho 
fundamental group of compact abstract groups. 
Saintuxan : Forces of inertia of a system and a 
carrying along movement. R. Tremblot : A 
variable star with eclipses of short period. The star 
BD . 10-838 (Henry Draper Catalogue, H.D. 26909) 
has been recently shown by C. Hoffmoister to be a 
variable with very short period, Tho author's 
observations from January until March, 1933, con¬ 
firm this and suggest that the variability is due to 
two stars and not to one star rotating on itself. 
Mmk. R^chid : Study of tho thermal decomposition 
of arpmonium phosphate. Mlles. M. Montaonk and 
G. Rousseau : The preparation of the anils of fatty 
ketones. Henri Lagatu and Louis Maumk : The 
comparative composition, in the vine, of homologous 
loaves taken respectively from stems carrying fruit 
and stems deprived of their grapes. The leaves from 
atoms carrying grapes are poorer in lime, nitrogen 
and potash but richer in phosphoric acid than the 
homologous leaves from sterile branches. A. Magnan 
and A. SAiNTE-LAautt : Analysis of the ‘hovering’ 
of the Volucella. E, Fourneau, M. and Mme. ,T. 
TrefouSl, D. Bo vet and Pierre Kcetschet : 
Chemicotherapy -of infections with Trypanosoma 
congolense. The selective action of polyarsenical 
organic compounds. 

Cracow 

Polish Academy of Science and Letters, Jan. 9. L. 
Chwistek, W. Hetfer and J. Herzbkkg : (3) The 
fundamentals of rational metain a thematics. (2) 
Remarks on the fundamentals of rational meta- 
mathomatics. M. Jezhjwski and J. Kamecki : The 
dielectric constants of aqueous electrolytes. Tho 
dielectric constants of solutions of various electrolytes 
have been measured at concentrations varying from 
zero to 0-01 N . lC. Dzeewonski and L. Stkrnbach : 
The reactions of oc-naphthylamine with benzoyl 
chloride. Mlle. J. Ackermann : The innervation 
of the skin of Amblystoma mexicanum. Z. Kolo- 
DZiejski : Tho transplantation of young larva) of 
axolotl on adult animals. L. W. Wisniewski : 
Remarks on the syetematics of the family of 
Coitocaecidae. T. Vetulani : Researches on the types 
of Arab horses raised in Turkey. 

Geneva 

Society of Physics and Natural History, Feb. 16. F. 
Chodat and M, Junqubra : The reduction of 
methylene blue by an Endomyces at the expense of 
its endooellular hydrogen donators. The authors 
study the variations of the reducing activity of Endo - 
myces ChodtUi in the system: methylene blue 
(acceptor), living yeast (ferment), in the absence of 
an extra-cellular hydrogen donator (Thunberg's 
technique, Maclivaine’s buffer mixture, tempera¬ 
ture, 40° C.). The optimum conditions of pH, 
and of the age of the organisms are described. 
a-Monobromaoetio acid, even when added in 
high concentrations, is without effect on the 
enzymatic process, M. Gysxn ; Petrographic 
researches in the Haut-Kat&nga. (2) The formations 
of the Ktmdelungu, In the south-east part of the 
Haut-Katanga, the Kundelungu is represented from 
bottom to top by a echisto-grit dolomitio and day 


conglomerate (tillite), by limestones and dolomite 
motifs, dolomitic grits with a little felspar and clay, 
by lustrous schists sometimes containing grit and by 
felspathic and dolomitio grits passing to quartzites. 
Tho author gives tho correlations between these 
formations and those recognised in northern Rhodesia 
and in the cupriferous district of tho Katanga. He 
then describes the petrographic constitution of these 
different rocks. A. Lombard j Tho Virgulian and 
the stratigraphy of the Portlandian of the Col du 
Marchairuz region. The Virgulian in the neighbour¬ 
hood of the Col du Marchairuz and tho Monts de 
BiAre (Vaudois Jura) has been described by various 
geologists. Completing these data, the author 
demonstrates that this sub-stage is reduced to zero 
to the south-west of the Marchairuz. It is then 
impossible to distinguish the lower Portlandian from 
the upper Kimmeridgiun. The upper Portlandian is 
characterised by marly limestones, important dolo¬ 
mitic levels and cargnoules. The latter increase in 
thickness from north-east to south-west. The 
dolomitic layers diminish. PI. Paillard and R. 
Duckert : Researches on the catalytic oxidation of 
acenaphthene. The authors have studied the oxida¬ 
tion of acenaphthene in solution in various solvents 
by the action of compressed oxygen and in the 
presence of catalysts capable of giving ox ides of 
nitrogen. Under these conditions the only important 
oxidation product is naphtha lie acid, PI. Paillard 
and P. Favarger. Researches on the chlorination 
of acenaphthene. The authors have studied the 
action of chlorine on acenaphthene and the con¬ 
ditions necessary for obtaining a good yield of 
6-chloroaconaphthene. A. Pkkikr : The influence, 
in a homogeneous ethnic group, of the variation of 
the cephalic index on that of tho alveole-palatinal 
and superior facial indices. The superior facial and 
alveolo-palatal indices show no correlation with 
variation of tho cephalic index. Hence their relative 
stability, a disharmony inasmuch os the most 
brachycephalic skulls, are, proportionally, the most 
leptene and tho moat leptostaphylino. G. Tiercy : 
The respective phasos of minimum ionisation and 
light minimum in tho Cepheids. The author attempts 
to show how tho combined effect of tho curve of 
radial velocities, of that of light and of tho theory 
of radiating equilibrium affords an explanation of the 
fact that the minimum ionisation phaso precedes 
the light minimum. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public .] 
Wednesday, June 7 

Folk-Lore Society, at 8—(at University Collego, Gower 
Street, W.C.l).—Mrs, E. S. Drawer : ‘'Mandean Magic, 
White and Black”. (Discussion). 

Thursday, June 8 

London School of Hygiene and Tropical Medicine, 
at 2.—Sir George Buchanan ; **International Hygiene” 
(succeeding lecture on June &).♦ 

University College, London, at 2.30.—Sir Flinders 
Petrie : “Egyptian Links with the Past” (to bo repeated 
on June 10 at 3, and June 13 at 5.30).* 

Royal College of Physicians of London —(Croonian 
Lectures).—Prof. E. Mellanby : “Nutrition and Disease 
—the Interaction of Clinical and Experimental In¬ 
vestigations” (succeeding lectures on June 13 and 15), 
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Friday, June 9 

London School or Hygiene and Tropical Medicine, 
at 2.—F, Radcliffe : "Factory Medical Work".* 
London School of Hygiene and Tropical Medicine, 
at 5.-—N. H. Mummery : “The Practice of Industrial 
Medicine”.* 


Annual Congress of the South-Eastern Union of 
Scientific Societies, June 7-10. Prof. E. J. Salisbury 
—president. 


Official Publications Received 

Great Britain and Ireland 

Prot'osdlnga of the Royal Society of Edinburgh, Heasion 1032-1933. 
Vol, 03, Part 2, No. 10: SpurmatogencHls In Drosophila obsnura 
Fallen, 1 : The Cytologies! Basin of Suppression of Crosslng-nver. 
By Dr. P. Oh. Ktiller and Thelma Townaon. Pp. 130-143+3 plates, 
(Edinburgh: Robert Grant and Hon; London; William* and 
Norgate. Ltd.) 2#. 

The University of Sheffield : Research Department for the Cold 
Working of Steel and other Ferrous Metals. Reports to December 
1932. l"p. 72. (Sheffield.) 

The Empire Journal of Experimental Agriculture. Vol. 1, No. 1, 
April. Pp. 90. (Oxford: Clarendon Pres*; London: Oxford Univer¬ 
sity Press.) 7s. 6d, net. 

koyal Astronomical Society. List of Fellows and Associates, 1933 
March. Pp. 45. (London : Royal Astronomical Society.) 

Proceedings of the Royal Society. Series A, Vol. 140, No. AH41, 
May 3. Pp. 241-483. (London: Harrison and Sons, Ltd.) 12*. 

The Transactions of the Worcestershire Naturalists' Club. Vol. 8, 
Part 6, 1928-1931. Edited by Carletou Rea. Pp. v-x+205-392 + 
123-139. (Worcester.) 10*. 

Joseph Priestley, 1733-1804. By Dr. Robert Martin Caven. Pp. 
25 + 6 plates. Chemistry and Life. (The Fourth Olucksfeln Memorial 
Lecture, 1932.1 By Hlr Frederick (lowland Hopkins. Pp. 21. The 
Chemist In the Far East. By Alexander Marean. pp. 18. (London : 
Institute of Chemistry.) 

Royal Botanic Gardens, Row. Bulletin of Miscellaneous Informa¬ 
tion, 1032. Pp. iv + 612 + 544 574 12 plates. (London: H.M. 
Stationery Office.) 15*. net. 

Agricultural Progress : the Journal of the Agricultural Education 
Association. Vol. 10, 1033. l’p. 252. (Cambridge : W. Hotter and 
Hons, Ltd.) 6*. net. 

Proceedings of the Royal Irish Academy. Vol. 41, Section A, 
Nos. 6-6: The Frequency Distribution of Resonance Radiation, by 
Dr. R. W. Ditchbum ; The Transmission of Resonance Radiation 
through a Gas (Steady State), by Dr. R. W. Ditchburn. Pp. 41-60. 
1*. (kf Vol. 41, Section H, Noe. K+-11 : The Synthesis of Diflavones, 
by Dr. Joseph Algar, Isabella B. McCarthy and Eveline M. Dick ; 
Th« Action of Ammonia on Ethyl Malonate and Ethyl Malonamate, 
by Dr. Kenneth C. Bailey. Pp. 165-167. 1*. (Dublin : Hodges, Figgis 
and Co.; London : Williams and Norgate, Ltd.) 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1408 (T.321H): Spinning Calculations on some 
Typloal Cases. By H. B. Irving and A. S. Batson. Pp. 26 +10 plates. 
1*. ttd. net. No. 1501 (Spin. 70, 70a, T.3248): Tests of Floating 
Ailerons on a Bristol Fighter Auroplaiie. Part 1 : Rolling Balance 
Tests, by F. B. Bradfleld and G. K. Midwood ; Part 2: Full Scale 
Tests, by A. V. Stephens. Pp. 20 + 20 plates. 1*. 9 d. net. (London : 
H.M. Stationery Office.) 

Report of the National Baby Week Council, 1932 : presented and 
adopted at the Sixteenth Annual Meeting of the National Baby Week 
Council held in London «n the 22nd March, 1033, Pp. 20. (London.) 

The Ninety-ninth Annual Report of the Royal Cornwall Polyteclmic 
Society. New Series, Vol. 7, Part 2,1932. Pp. xlll~xxvl + 107-202 + xvl. 
(Camborne.) 5». 

Proceedings of the Cambridge Philosophical Society. Vol. 29. 
Part 2. Pp. 106-319. (Cambridge: At the University Press.) 7*. 6d. 
net. 

Armstrong College, Newcastle upon Tyne: Standing Committee 
for Research. Report, Session 1031-1932. Pp. 42. (Newcastle upon 
Tyne.) 

North-Eastern Rhodesia : Geodetic Survey of South Africa, Vol. 6 : 
Report on the Measurement of the Arc of the Thirtieth Meridian in 
North-Eastern Rhodesia. Executed by Dr. T. Rubin under the direc¬ 
tion of Sir David GUI. Pp. 123. (London : H.M. Stationery Office.) 
10*. net. 

Tiie Kent Incorporated Society for Promoting Experiment* in 
Horticulture. Annual Report, 1932, East Mailing Research Station, 
Kent, 1st January' 1932 to 31st December 1932. Pp, 163 + 11 plates. 
(East Mailing.) Free to Associate Members ; to Non-Members, 3*. (W. 

The Journal of the institution of Electrical Engineers. Edited by 
P. Y. Rowell. Vol. 72, No. 437, May. Pp. 366-460+xviii. (London: 
E. and F. N. Spoil, Ltd.) 10*. tid. 

Memoirs of the Cotton Research Station, Trinidad. Series A 
(Genetics), No. 5 : Cytologlcal Studies in Cotton, 1: The Mitosis and 
Meiosis In Diploid and Triplotd Asiatic Cotton. By A. Skovsted. Pp. 
227-261 + plates 8-11. (London : Empire Cotton Growtng Corpora¬ 
tion.) 2*. ttd. 

Board of Education. Educational Pamphlet*, No. 93 : An Experi¬ 
ment in Rural Organisation. Pp. 35 + 4 plates. (London: H.M. 
Stationery Office.) Bd. n«*+ 

Journal of the Royal Statistical Society. Vol. 96, Part 2, 1033. 
Pp. vitl +183-380. (London: Royal Statistical Society.) 7*. 0d. 

Proceedings of the Unnean Society of London, Session 1932-33, 
Part 2. Pp. .49-104. (London Unnean Society.) 2*. 


OTHKH COUNTRIES 

Splsy vydAvan4 PHrodovMonkou Fakultou Masarykovy University 
(Publications de la Faculty des Sciences do P University Masaryk). 
fits. 169 : On the BodUy Differences between Sprinter* and Non- 
Sportsmen (A Study of 100 Student* from different Grammar Schools 
In Brno). By Dr. R. Malafk. Pp. 11. (I*mo: A. Hlfta.) 

Price Mor&vskG PflTodovfcdecfe Spolefnortl. Svasek 8. Spls 4, 
Nlgn.F08 : On the Question of Human Races on the Basis of tin* 
Precipitin Test and lsoaggluthmtlons (Eskimos, Kalmuks, Gipsies, 
Europeans Including Jews). By Prof. V. Suk. Pp. 42. (Brno: A. 
lMfta.) 

Transactions of the Mining and Geological Institute of India. 
Vol. 28, Part l, April. Pp. 65. (Calcutta.) 4 rupees, 

Scientific Papers of the Institute of Physical and Chemical Research. 
No. 414 : On tlie Constitution of Phosphorescence Centres in Fluorite. 
By Hatoyasu limori. Pp. 1H9-200. 26 sen. Nos. 416-421 : On the 
Constitution of StachyoMe, a Tctraanccharlde obtained from Stachys 
tubmfera Np, hv Motot Onukl ; Nutritive Value of Sperm Whale 
Oil and Finback Whole Oil, by YoslUkasu Hahashl • On the Ergosterin 
Content of various Edible Mushrooms In Japan, by Mldruho Burnt; 
Narkotin und Vitamin C, von Huttekitl Maruyama; The Thermo- 
luminesccnce Spectrum of Calcite, by Hatoyasu limori; Note on the 
Spectra of Pbfl, Hgl, Sbl, C1II and Jll, by Klyoshl Murakawa ; 
Dependence of K Linos of Elements from On to Ti on Chemical Com¬ 
bination, by Sanae Yoshlda. Pp. 210-310. 95 sen. (Tokyo : Iwanuml 
Slioten.) 

Travaux de la section dc Gdodrtslo du 1’Unlon Grtodfaiqu* ct G(*o- 
physique Internationale. Tome 8: Rapports g^nlr&ux dtablfs 6 
r occasion de lu quutri^me nHsombtfe gtWrale, Stockholm, 11-23 aoflt 
1930. Pp. vl 4 136 + 16 + 79+24 + 85+14 4 32 + 28 + 5 + 24 + U, (Paris.) 
120 francs. 

Jounml dc la Boci<*t^ dcs Amtfricanistos. Nouvellc Sririe, Tome 24, 
Fasc. 2. Pp. xxix 4-221-446. (Paris.) 

Proceedings of the Imperial Academy. Vol. 9, No. 3, March. Pp. 
v-vi +83-142. (Tokyo.) 

The Geology and Underground W’ater of Rangoon (with Special 
Reference to Tube-Wells). By P. Leicester. Pp. lv f 78 4 10 plates. 
(Rangoon : Government Printing and Stationery Office.) ID rupees : 
22 *. M. 

Mineral Resources: British Guiana. Particulars re Geological 
Formation and Surveys, Previous Workings, Communications, Trans¬ 
port, etc., In the North West District, Mazaruni and Purunl District, 
Potaro- Rsacmiihn District. Pp. 64. (British Guiana : Department 
of Lauds and Mines ; London : The Crown Agents for the Colonics.) 
Free. 

National Research Council of Japan. Report No. 10, April 1930— 
March 1981. Pp. il+ 351-391 4 6. (Tokyo,) 

Koninklljke Verecnlglng “Knlnnlaal Inrtituut” Amsterdam, Twee 
cn twfntigstc Jaarverslag 1932. Pp. 116. (Amsterdam.) 

Hvcriges Gcologiskft Undersdknlng. Her. C, No. 376 : Den jflni- 
TnalmsUirande lagerserten i sydnirntra Hkftnc. Av Assar Hadding. 
Pp. 39. 1.00 kr. Her. C, No. 377: Vemdalskvartsltens Aider. Av 

Bror Asklund. Pp. 66. 1.00 kr. Her. C, No. 378 : Bldrag till kftnne- 
domen om kambrlum och ccratopygcregionen inom HtorsjftomrAdet i 
J Amt-land. Av. Per Ttiorslund. Pp. 11. 0.50 kr. (Stockholm: P. A. 
Norstcdt and HDuer.) 

Annual Report of the Harbour Commissioners of Montreal for the 
Year 1932. Pp. 121. (Montreal: Harbour Commissioners of Montreal.) 

Publications of the Domtnlon Astrophyslcal Observatory, Victoria, 
B.C. Vol. 5 No. 3 : The Problems of the Diffuse Matter in the 
Galaxy. By J, 8. Plaskett and J. A. Pearce. Pp, 167-237. 60 cents. 
Vol. 6, No. 6 : The Minimum Masses of Three Spectroscopic Binary 
Stars, By J. A. Pearce. Pp. 49-58. Vol. 6, No. 7 : The Spectroscopic 
Orbit* of the Four Helium Htars H.D. 29376, H.D. 39698, H.D. 44701 
and Hi). 208096 ; The Radial Velocity of Boas 6028. By J. A. Pearce. 
Pp. 69-77. Vol. 6, No. 8 : The Orbits of Four Spectroscopic Binaries. 
By W. E. Harper. Pp. 79-01. (Ottawa : F. A. A eland.) 

Publications de FObservatoire de Gondve. Rapport sur les concoure 
de rdglAgu de chronomrtres de i’ann6c 1982. Par Prof. Georges Tlercy. 
Pp. 25. (Geneve.) 

Department of Agriculture: New South Wales, Veterinary Re¬ 
search Report. No. 3, Part 3 (December 1931). Pp. 93-136 + 4 plates. 
(Sydney : Alfred James Kont.) 


Catalogues 

Catalog and Price List of Eastman Organic Chemicals. (List No. 
24.) Twenty-fourth edition. Pp. 108. (iLwhester, N.Y.: Kastman 
Kodak Co.) 

Monel Metal and Nickel in the Chemical and Allied Industries. 
(MH3.) Pp. lo. (London; Henry Wlggin and Co., Ltd.) 

Hoffcr’s Book AdvRer, or Wliat shall I Read ? No. 2, April. Pp. 24. 
(Cambridge ; W. Heifer and Sons, Ltd.) 

Gardens and Gardening, Botany (General and Cryptogamic\ Local 
Floras, Forestry, Timber, etc. (Catalogue No. 208 .) Pp. 44. (London: 
Dulau and Co., Ltd.) 

Watson’s Microscope Record. No. 29, May. Pp. 24. (London: W. 
Watson and Hons, Ltd.) 

Horae Examples of ,f Vidl M Illustrations. Pp. 12. (London: The 
Kathleen Boland Studio.) 

The Nickol Bulletin. Vol. 6, No. 5, May. Pp. 63-82. (London: 
The Mond Nickel Co.. Ltd.) 

Liver Extract B.D.H. (for Injection) in the Treatment of Pernicious 
Anosmia by Intramuscular Injection. Pp. 4. (London: The British 
Drug Houses, Ltd.) 
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Co-operative Industrial Research 

T HE Committee on New Industrial Develop¬ 
ment last year considered a proposal for the 
creation of a new national research organisation 
particularly to assist in the industrial development 
of ideas, inventions, or processes likely otherwise 
to remain undeveloped in Great Britain, and thus 
to close what was alleged to be a definite gap in 
our existing organisation of research. With this 
proposal the Committee did not agree and the 
opinion was recorded that the proposed organisa¬ 
tion, the suggested functions of which would go far 
beyond the organising and undertaking of research, 
would be superfluous and more likely to cause 
confusion than to forward the cause of scientific 
research in industry. Although the Committee’s 
reasons for rejecting this proposal were soundly 
and convincingly argued, the report did not 
suggest that the organisation of research in Groat 
Britain was by any means perfected and the 
Committee indicated indeed points at which much 
wider use might be made of existing facilities. 

On the other hand, a paper like that read a little 
while ago by Sir Harold Hartley, when he reviewed 
scientific research on the London Midland and Scot¬ 
tish Railway, gives such an impressive picture of 
the possibilities in co-operative research already 
existing in Great Britain that an optimistic view of 
their resources is easily engendered. It is clear, how¬ 
ever, from the reports of the Advisory Council which 
directs the work of the Department of Scientific and 
Industrial Research that, while the framework may 
exist, it has not yet been developed to an extent 
commensurate with dither national or industrial 
needs. Because the existing facilities are not being 
adequately used, dangerous gaps do in fact exist 
between pure science and manufacture, and certain 
industries are a long way from considering seriously 
how scientific knowledge can be utilised in their 
processes. Only in one or two spheres has the 
Department as yet been able to survey national 
resources as a whole and to endeavour to provide 
a basis upon which production and consumption 
could be planned as a scientific whole, in some such 
way as was advocated by Sir Arthur Salter at 
McGill University recently. The development of 
new industries based on a full knowledge of 
scientific resources and an economic scientific co¬ 
operation with other countries might well build a 
new industrial Britain. 

If, however, one of the most important steps to 
be taken in closing this gap is the education of 
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industry to appreciate the contribution whioh 
science can render to its everyday needs, there 
are other directions too in which action seems to 
be called for. To one of these Dr. A. J. V. Under¬ 
wood and Prof. W. E. Gibbs reoently directed 
attention in a letter to the Times , and Dr. Under¬ 
wood has since elaborated his ideas in an article 
entitled “Some Thoughts on Industrial Research’’ 
which appeared in the Chemical Trade. Journal on 
March 17. Apart from the fundamental scientific 
research which in the main is the field of the 
universities, and the industrial research which is 
concerned with the improvement of processes or 
the development of now products, Dr. Underwood 
directs attention to the position in Great Britain 
of industries too small to support a research 
association, and to the facilities which exist for 
research on problems which in scope are far beyond 
the limits of a single industry. 

Dr. Underwood advances no evidence to show 
that the requirements of the small industry could 
not equally well be met by utilising the resources^ 
for example, of the National Physical Laboratory or 
the National Chemical Laboratory, and a proposal 
to establish an institute for the benefit of industries 
or firms too small or backward to provide for their 
own research resources cannot command much 
support at the best of times. As example of his 
second point, Dr. Underwood cites the unit pro¬ 
cesses of chemical engineering, such as drying, 
filtration, evaporation, mixing, grinding, which 
are basic in many industries and differ in their 
application mainly in the materials handled, and 
here he is on much firmer ground. 

Dr. Underwood urges that research in such 
fields should be conducted on as wide a basis as 
possible, so that any developments and advances 
would be available to all the industries concerned 
and progress in one industry bo reflected in other 
entirely non-oompetitive industries. On this 
ground he advocates the establishment of an 
Institute for Industrial Research on the lines of 
the Mellon Institute in the United States, and 
claims that in such fields the proposed institute 
would offer great advantages in efficiency, economy 
and the interchange and discussion of ideas among 
scientific workers* Particularly he stresses the 
desirability of establishing it in dose association 
with a university, and the value of the institute 
to firms too small to justify the formation of a 
separate research association* 

It is thus clear that the Institute Dr* Underwood 
has in mind is something quite distinct from the 
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proposal considered last year by the Committee 
on New Industrial Development. On the other 
hand, the Department of Scientific and Industrial 
Research, as indicated in its current report, has 
endeavoured with some success to foster funda¬ 
mental research of this type in fields of common 
interest to a number of industries. Even in the 
particular field of chemical engineering used by 
Dr. Underwood as example, much useful co¬ 
operative work is already being done, in which the 
Department of Scientific and Industrial Research 
itself is prominent. Examples of this are afforded 
by the activities of the National Physical Labora¬ 
tory or of the Non-Ferrous Metal Industries, the 
British Refractories, and the British Electrical and 
Allied Industries Research Associations among the 
research associations, or in the work of the 
various research boards such as those concerned 
with fuel problems, building research, radio re¬ 
search, lubrication, etc. There is already in 
existence a good deal of machinery for co-operative 
industrial research which might with advantage 
be more extensively used particularly in regard to 
exchange of information on non-competitive 
matters. Organisations like the Association* of 
British Chemical Manufacturers and the British 
Standards Institution in their work on industrial 
safety and standardisation of practice are also 
assisting in the development of habits of co¬ 
operation and encouraging the exchange of in¬ 
formation on common problems. 

Nevertheless, it is difficult to resist the feeling 
that Dr. Underwood has put his finger on ft weak 
spot in our national structure, whether or not it is 
desirable to create a fresh organisation or institute 
to meet the needs. The development of one or 
more of our schools of chemical engineering to 
undertake work on such fundamental problems 
might well prove a more satisfactory alternative 
and one consistent alike with the existing structure 
of our national research organisation and with the 
relations between academic and industrial research 
which exist in other fields. Obviously such de¬ 
velopment can only be satisfactorily secured if it 
is planned in relation to national and not merely 
sectional or local demands/ and success will depend 
on the enlistment of adequate industrial as well 
as Government support. 

The advantages which Dr, Underwood stresses 
for his scheme in regard to exchange of ideas and 
discussion among scientific workers, the more 
efficient utilisation of expensive equipment, and 
the more effective training of recruits for this 
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particular field are too important to be lightly 
dismissed. They are points which find an essential 
place in any definite policy or scheme for scientific 
and industrial research planned in relation to the 
national resources and needs as a whole. Whether 
these needs to whioh Dr. Underwood directs 
attention are met within the framework of our 
existing organisation, or whether it proves neces¬ 
sary to create a new institute for the purpose, a 
much more adequate conception of the place of 
research in the organisation and development of 
our national and industrial resources will be 
demanded of industry as a whole as well as of 
Government departments. Industry must learn, 
too, to relinquish the obsolete ideas of trade 
secrecy, and to co-operate as fully and whole¬ 
heartedly as possible in the exchange of informa¬ 
tion in investigations of those many problems 
which are common to divers industries and indeed 
to many departments of our national or municipal 
life. Already there are signs that the idea of 
service is permeating large soale industry to a 
remarkable extent and the growth of this spirit 
affords the surest foundations on which not only 
to build an adequate national structure for scientific 
and industrial research but also to sooure, both 
within industry and without, that fellowship 
and understanding between the worker in pure 
and applied science which is the surest passport 
to success. 


Astrolabes 

The Astrolabes of the World : based upon the Series 
of Instruments in the Lewis Evans Collection in 
the Old Ashmdean Museum at Oxford , with 
Notes on Astrolabes in the Collections of the 
British Museum , Science Museum , Sir J. 
Findlay, Mr. S. V . Hoffman, the Mensing 
Collection , and in other Public and Private 
Collections . By Dr. Robert T. Gunther. Vol. 1: 
The Eastern Astrolabes. Pp. xvii+304 +68 
plates. Vol. 2: The Western Astrolabes . Pp. 
viii-f 306 — 009 +plates69-153. (Oxford: Printed 
at the University Press, 1932.) £10 10a, net. 

T HE Oxford University Press km produced 
for Dr. Gunther two sumptuous volumes. 
The binding is elegant, the paper is good, the 
print, except in the facsimile of Morley’s descrip¬ 
tion of a planispherio astrolabe, is clear, and the 
numerous photographic plates are exceedingly 
beautiful; these number no less than 153 in 


addition to 217 figures. There could scarcely be 
a book better fitted to lie as an ornament on a 
library table, and there could scarcely be a book 
better fitted to be left unread. Wherever I have 
been able to check the author, I have found him 
careless both in his statements and in the correction 
of the press. Of the latter fault there are two 
examples in the preface. Not all the erudition of 
the University Press readers has saved Dr. Gunther 
from the solecism De Astrolabii Canorns, repeated 
not indeed in all, but unhappily in most of the 
passages where tho name of Robertus Anglicus’s 
work occurs. In the same sentence the subject 
‘pages’ is followed by the singular ‘is*. The Table 
of Contents not only repeats the incorrect title of 
Robertus Anglicus’s work, but also gives us ‘Severaa 
Sabokt’ for Severus Sabokt, and in five places it 
substitutes ‘Bleau’ for Blaeu. After fifty pages of 
a mechanical facsimile of Morley’s work, the 
author’s own qualities are displayed again. On 
p. 53 the very name of the instrument to which 
the volume is devoted is given as (urrpokd/Sov 
instead of uo-TpoAa/ios. On p. 59 Prof. Jenkin 
has become Prof. Jenkins, the date of his astrolabe 
being variously given as 1925, 1927, and 1928. 
Dorotheas of Sidon changes sex and beoomes 
Dorothea. After this one cannot complain of a 
variation between Philopon, Philoponus, and 
Philopons. 

Tho errors on the history and literature of the 
astrolabe are more astonishing. The references to 
Chaldean fragments, to the object found off 
Anticythera, and to the early invention of the 
arachne are irrelevant. The author seems to know 
little of the evidence connecting Ptolemy with the 
astrolabe and implies that it was among the 
discoveries codified in the Almagest. Misled by a 
clerioal error on the part of Mr. Dalton, whom he 
does not cite for his statement, he places Ptolemy 
in the first century a.d. He argues that “the 
philosopher who invented the astrolabe”, men¬ 
tioned by Severus Sabokt, must be older than 
Ptolemy, because the former uses the ancient 
value of 24° for the obliquity of the ecliptic, 
whilst Ptolemy adopted 23° 51'. Here ho over¬ 
looks the fact that, in his treatise on the plani¬ 
sphere, Ptolemy suggests the use of tho round 
quantity, 24°. Our principal authority for the 
early history of the astrolabe, Synesius, seems to 
be known to Dr. Gunther only at third hand. At 
all events he gives a quotation by Mr. Dalton of 
a quotation by W. S. Crawford from the original. 
He is in error in supposing that Synesius’s gift to 
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Paeonius was an astrolabe. It was a planispheric 
star-map. He is also in error in supposing that 
Synesius claimed to have invented the planispherio 
astrolabe. He claimed that under the guidance 
of Hypatia he had perfected the theory of the 
planisphere. John “Philopon” is dated on p. 59 
“about the time of the Great Fire at the Library 
(a.d. 642)”, in spite of all that Gibbon has done 
to disprove the legend of that fire. Of course 
Philoponus should have been dated a century 
earlier. On p. 508, however, Philoponus appears 
as a Greek author in the reign of the Paleeologi 
who rescued several fragments of Persian and 
Arabian science by translating them into Greek. 
Nicephorus Gregoras, a fourteenth century writer 
on the astrolabe, is dated 758-828. 

Dr. Gunthers information about the Renaissance 
literature is equally unreliable. He prints an 
imposing bibliography, but does not name his 
sources. It must contain many books that he has 
never seen. He states that the early work “De 
Astrolabio” attributed to Proclus was printed at 
Venice in 1401. The work in question was cer¬ 
tainly by Proclus, but it does not mention the 
planispheric astrolabe, with which alone Dr. 
Gunther is concerned. It is Georgius Valla’s 
translation of the sixth chapter of the Hypoty- 
posis, and it was printed not in 1491, but in 1498. 
1491, as Harles suspected, and, as Mr. Strickland 
Gibson has kindly verified for me, is merely a 
misprint for 1498 in the Bodleian Catalogue of 
1074, corrected in all later editions. The work is, 
in fact, part of the collection of translations by 
Georgius Valla, which Dr. Gunther notices 
separately, mixing nominatives and genitives in 
his own way. He has failed to discover that in 
the same volume Valla gives under the name of 
Nioephorus Gregoras not only the actual treatise 
by that writer, but also an older treatise, attributed 
in some MSS, I think erroneously, to Aramonius, 
the Greek text of part of which was edited by 
Hase under the name of ASgyptius along with the 
text of Philoponus. He has missed altogether the 
Basle volume of 1544, in which a composite work 
appears, consisting partly of chapters translated 
by Valla from the Hypotyposis of Proclus, partly 
of a translation by Valla of Philoponus’s treatise 
on the astrolabe, partly of chapters supplied by 
Valla himself. 

On the descriptions of individual astrolabes I 
have little to say, but I would warn readers to be 
cautious in accepting identifications of saints and 
to compare with the plates any erroneous letters 
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or figures attributed to the astrolabes in the text. 
It is to be hoped that it was not Dr. Gunther who 
“englished” the inscription given on p. 234, 
including the phrase, “the consumer of the per- 
tinacy”. 

The two volumes contain work, however, by 
others than Dr. Gunther, Morley’s most scholarly 
and most valuable description of a planispheric 
astrolabe has been notioed already. The late Mr. 
H. W. Greene contributed a translation of the trea¬ 
tise of Philoponus on the astrolabe. Here we must 
admire the translator's courage as well as his 
scholarship. Unfortunately he was unable to 
discover from Liddell and Scott’s Lexicon that 
c£a7rA<iKns' in the first sentence of that work 
means not 'explanation*, but ‘projection*, making 
plane, not making plain. Mrs. Margoliouth has 
given us a combination of her own learning with 
that of Nau in her translation of Severus Sabokt. 
She has certainly made her author very clear. 
There are also two instructive chapters by Theodor 
Wahlin on astrolabe clocks and on the availability 
of the astrolabe for the construction of sundials. 

We have also to thank Dr. Gunther for printing 
a mediteval Latin version of Arzachels treatise on 
the Saphea, for reprinting the treatises by Bate 
and Hormannus Contractus, and for reproducing 
in facsimile parts of the treatises of Robert Tanner 
and Robortus Anglicus. 

The true history of the origin of the astrolabe 
is best read in Synesius*s epistle to Paeonius. He 
states, probably on the authority of Hypatia, that 
Hipparchus, the first to attack the theory of the 
planisphere, had given a mere sketch of his sub¬ 
ject. He attributes to him the insertion of sixteen 
stars on “the instrument”. Ptolemy and his 
successors were, according to Synesius, content with 
the practical application of the theory and found 
these sixteen stars sufficient for time-finding 
(u>/)orrK 07 r«ov) at night. Now a planisphere used for 
finding time at night by means of stars marked on 
it can scarcely be anything but a planispherio 
astrolabe. It is natural to suppose that Hip¬ 
parchus’s planisphere, showing the sixteen stars, 
was also designed for finding the time at night by 
observing them. But that is not directly stated. 
Ptolemy himself appears to have mentioned the 
planispheric astrolabe once only, “Tetrab.” iii. 2» 
where he refers to the time-finding (cupotr*nrto«) 
astrolabe os giving a better determination of time 
than the gnomon or the water-clock. Philoponus 
informs us that Ptolemy inserted the temporal 
hour*.in the planispheric astrolabe. These were 
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the hours in popular use. It should be noted, 
however, that the planispheric astrolabe is never 
mentioned by Ptolemy either in the Almagest or, 
where we should have expected to find it, in his 
treatise on the planisphere, preserved in a Latin 
translation of an Arabic translation. There is no 
mention of it in the published works of Pappus 
and Theon, or in Proclus. Evidently it was not 
regarded as an instrument of precision. Heliodorus 
records an occultation of Saturn, a.d. 503 February 
21, where he and Ammonius observed the time of 
emergence in temporal hours with an astrolabe. 
This was certainly the planispheric astrolabe. 
Ammonius, as Philoponus informs us, wrote a 
treatise on the planispheric astrolabe. Philoponuss 
own treatise based on this has been mentioned 
above. 

Ammonius, though we know of nothing to 
connect him with astrology, did in a sense provide 
the medieval astrologer with all the equipment 
that he needed. His perpetual ephemeris or 
“Canonion”, called Almanack by the Arabs, gave 
the places of all planets referred to the ecliptic. 
The astrolabe gave without computation the 
reduction from the ecliptic to the horizon, and 
with the planetary places referred to these two 
systems of co-ordinates the astrologer could con¬ 
struct his theme. J. K. F. 


Central African Volcanoes 
Geological Survey of Uganda. Memoir No. 3 : The 
Volcanic Area of Bufumbira. Part 1 : The 
Geology of the Volcanic Area of Bufumbira , 
South-West Uganda; with Notes on the Petrology 
and Economic Geology . By A. D. Combo and 
W. C. Simmons. Pp. xi -f 150 + 12 plates. 
{Entebbe : Government Printer, 1933.) 15*. 

TN the brief preface to this new volume, one to 
* be placed side by side with the authors 1 
memoir on the Ankole tin, the Director of the 
Uganda Geological Survey notes the importance 
of the area described, distinguished by a recent 
volcanic activity far grander than the lingering 
remnants that remain to-day, and suggests, as we 
are seldom reminded when Afrioan volcanoes are 
concerned, the possibility of renewed outbursts. 
He mentions also the fact that its leucite-bearing 
lavas represent, perhaps, one of the largest potash 
reserves in the world. Moreover, gold has been 
&Und' 

l, now issoed, contains the account of the 


field geology and the geographical studies of 
Messrs. Combe and Simmons; Part 2, by Prof. 
Holmes and Dr. Harwood, ia promised in about 
twelve months and will deal with the chemical 
and theoretical sides involving petrogenesis, a 
continuation, we may suppose, of their recent 
work on the Toro volcanics to the north. 

Bufumbira, about one-tenth of the entire field, 
is situated in the extreme south-west of Uganda 
and is continued under other names into the 
Belgian Congo and the mandated territory of 
Ruanda, the whole being frequently referred to 
as the Mufumbiro Mountains, but in this memoir 
as Birunga, the Lunya-ruanda word for volcanoes. 
Nowadays volcanic activity is extinct in British 
territory, but Nyamlagira and Ninagongo are 
active in the west and two others erupted lava in 
1905 and 1912 respectively. 

The geological structure of the area is com¬ 
paratively simple; the eruptions have forced 
their way through the slates and quartzites of the 
Karagwe-Ankolean system, and the interest of the 
field is bound up in the composition of the lavas, 
for the content of potash is unusual, though shared 
to some extent with the Toro area. 

Owing to their position athwart the Central 
African trough between Lakes Kivu and Edward, 
the Bufumbira flows built a barrier which dammed 
the streams flowing north along a pre-Rift de¬ 
pression and formed the southern lake. Three 
smaller lakes similarly came into existence. Eleven 
types of lava are shown on the geological map, 
varying from the enstatito-andesites of Sabinyo, 
the oldest volcano, to more basic successors usually 
containing olivine, such as the leucite-basalfcs. 
Huge flows of leucite-basanite are commonest. 

In addition to three major volcanoes, thirty- 
four smaller cones have been mapped, usually 
steep-sided, 200-500 ft. high and built of ash and 
scoria—in other words, explosion vents. Suoh 
safety outlets also ocour along ridges of ash and 
breccia corresponding in direction with the regional 
strike of the steeply dipping bods of the Karagwe- 
Ankolean system, indicating lines of weakness, an 
interesting peculiarity. 

The comparative youth of the field, for the most 
part middle or late Pleistocene, has allowed of an 
exactitude in observation and resulting precision 
not so easily accomplished, for example, amongst 
the volcanoes of Kenya, and it is interesting to 
note that during distinot periods of activity lavas 
of different appearance and composition may be 
produced from a given vent, or the reverse ; thus 
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leucite-basalt may be succeeded by leucite- 
basanite, with intervening limburgite, or vioe 
versa. On the other hand, no ohange may occur 
during successive eruptions. The authors record 
that a traverse from Kisenyi on Lake Kivu to 
Nyamlagira showed the lavas were melilite-loucite- 
nephelinites, quite different from the Uganda 
rocks, where melilite is absent and nepheline very 
rare. 

One peculiarity of the area deserves mention as 
having possibly a bearing on puzzling occurrences 
elsewhere, namely, the boulder deposits occupying 
the pass between Sabinyo and Mgahinga, con¬ 
sisting entirely of masses of lava derived from 
the first, but lying on flows derived from the 
second. 

Sabinyo is without a remnant of a crater and, 
as remarked, is the oldest volcano of the area. 
The deposits are 10-25 ft. thick, the boulders 5 ft. 
and occasionally 10 ft. in diameter and have 
moved some two and a half miles from their 
source. Combe, who visited the Java volcanoes, 
compares the Uganda deposits to the streams 
of mud, sand and boulders, called £ lahar’, which 
are ejected from the throat of a volcano charged 
with steam or gases or with the waters of 
a crater lake or excessive rain. The latter Vet’ 
type of lahar, which is known to have moved 
eighteen miles from its source, presents a close 
similarity to the Uganda occurrences. Connexions 
between the deposits and deep erosion valleys cut 
in Sabinyo are noted, but the precise explanation 
of the means whereby the boulders reached their 
present position remains undefined. 

Gold, together with tin and wolfram, ocours in 
the north of the area. Development is still in the 
prospecting stage, but a noteworthy point, perhaps 
only of academic interest, is that the gold is found 
in the Karagwe-Ankolean rooks, usually considered 
the repository of oossiterite and the associated 
minerals, a fact which the work of Kitson in the 
Kavirondo country has already suggested to be 
possible. The metal as found is usually coarse, 
yet the ultimate souroe has still to be discovered, 
and again we may meet with that oruoial point of 
alluvial prospecting in Central Africa, the possible 
reversal of an earlier drainage. 

The authors are to be congratulated on the 
results of their painstaking observations, the 
Uganda Geological Survey and its director on the 
manner in which letterpress, plates and the excel¬ 
lent coloured map have been reproduced. 

John Pabiocnsok, 
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Public Analysts and the Food Industry 

The Society of Pvblic Analysts and other Analytical 
Chemists . Some Reminiscences of its First Fifty 
Years, by Bernard Dyer, and A Review of its 
Activities, by Dr. C. Ainsworth Mitchell. Pp. 
viii + 278 4- 4 plates. (Cambridge : W. Heffer 
and Sons, Ltd. ; London : Simpkin Marshall, 
Ltd., 1932.) 12*. 6rf. net. 

T would be difficult to find a greater contrast 
than exists between the condition of the food 
industry now and its condition when the Society 
of Public Analysts was instituted, the history of 
which up to the time of its jubilee is recorded in 
this interesting book. Adulteration of the grossest 
order was then rife : many dealers sought only 
to make profits, utterly rogardless of the quality 
of their goods or the effect their sophistications 
might have on the health of those who consumed 
them. The idea of a merchant or manufacturer 
employing a chemist to check the purity of sup¬ 
plies or to make suggestions for the improvement 
of wares or products would have been scouted as 
an absurdity ; and the recently created ‘public 
analysts’ were regarded as the natural enemies of 
the dealer, and looked on with fear and suspicion. 

Now, though adulteration is not extinct, and 
though it has taken on more subtle forms, yet it 
has greatly diminished in extent. The manu¬ 
facture and the merchanting of foodstuffs are for 
a great part in the hands of large and reputable. 
firms, who employ big chemical staffs, for oontrol 
both of incoming and outgoing goods, and for 
research with improvement as its aim, and who 
are banded together into associations, one of the 
objects of which is to protect the trade against its 
less scrupulous members ; and the public analysts 
are looked on, by all except those less scrupulous 
members, as friends and helpers in the task of 
supplying the public with pure and nutritious food. 

This change has come to pass gradually. Many 
causes have contributed to it; not the least the 
activities of the public analysts themselves, indi¬ 
vidually and through their Society; and the 
history of the process by which it has been brought 
about is contained in this book. Dr. Dyer's 
experience as a member of the Society goes back 
practically to its foundation ; and his happy gift 
of narrative, and the kindly human nature that 
peeps through his periods, give a fascination to the* 
perusal of the tale, and will make it interesting 
reading, not only to those professionally or setan* 
tifloally concerned with analytical 
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also to any reader who takes an intelligent interest 
in the things that touch and affect our daily 
life. 

It only remains to say, in the short space avail¬ 
able, that Dr. Mitchell’s chronological summary 
of the work of the Society, arranged according to 


subjects, and dealing not only with the composi¬ 
tion of foods and with methods for their analysis, 
but also with the legal aspects of food adulteration, 
is a most valuable piece of annotated bibliography, 
and that Miss Elliott’s very detailed index makes 
it very readily available. J. T. Dujvn. 


Short Reviews 


Incunabula of Tannin Chemistry : a Collection of 
some Early Papers on the Chemistry of the Tannins 
reproduced in Facsimile and published with An¬ 
notations. By M. Nierenstein. Pp. v 4*167. 
(London: Edward Arnold and Co., 1932.) 
12$. 6d. net. 

This elegant volume will delight chemists and 
botanists who are interested in the history of 
their subjects. I)r. Nierenstein has made the study 
of tannin chemistry peculiarly his own, and it was 
a happy inspiration that led him to select and 
reproduce the early classical articles in this field of 
research. His facsimiles include two pages of a 
1485 “Hortus Sanitatis” ; an excerpt from 
Baptista Porta’s “Natural Magic”, describing a 
method of writing upon eggs by means of galls 
and alum ; Piepenbring’s paper “Ueber die Saure 
der Gallfipfel”, 1786 ; Davy’s article on “Different 
Methods of obtaining Gallic Aoid”, 1805 ; and 
papers by Pfaff, Biggin and others. 

The facsimiles are followed by eight pages of 
historical, chemical and bibliographical annota¬ 
tions, in which Dr. Nierenstein’s erudition is 
employed to advantage but not paraded. We 
loam that the earliest scientific data on the 
chemistry of the tannins were due to Tachenius, 
who in 1677 expressed the view that the black 
colour produoed on mixing extract of galls with 
a solution of green vitriol was to be explained by 
supposing that the galls contained an alkali that 
“doth suck up the Acid Spirit of the Vitriol ”. 
Gallic acid was discovered in 1787 by Soheole, 
while the estimation of tannin was first successfully 
elaborated by Biggin in 1799. 

Dr. Nierenstein has a sly poke at those who 
believe in certain interrelationships between the 
tannins and the resins, remarking that this error 
of Bouillon-Lagrange “still survives and has its 
supporters amongst those who write on the tannins, 
but have not worked on this subject”. We 
congratulate Dr. Nierenstein upon his handsome 
contribution to historical ohemical literature, and 
his publishers and patrons for their enterprise in 
publishing and subsidising it. 

TAfWgA WanderUmds of the Universe. By R. K. 
Golikere. Pp. xviii 4*400. (Bombay: D. B. 
Taraporevala, Sons and Co.; London : Kegan 
Paul and Co., Ltd., 1933.) 6.4 rupees. 

HtaB is a compendium of information dealing 
; with our imivera© from the world in which we live 
stars* Its author tells us it is 


“a simple elementary study” but it contains the 
speculations consequent upon the researches of 
Jeans, Eddington and Jeffreys to which we would 
scarcely have applied the term “elementary”. Yet 
so clever a form has been adopted that every part 
of the book is intelligible both to laymen and to 
“junior students” of science. Our Norman period 
is usually headed ‘1066 a.d.’, and hero most 
chapters have headings with some figure in feet 
or miles. Each such figure is followed by a note 
on the subject, the most striking and modern facts 
and thoughts thereon. The land surface thus has 
a series of 135 height headings and the ocean 46 
depths. There is a deliberate lack of order in 
arrangement of these facts—or a very clever con¬ 
ception of human psychology. It is rather boring 
to have the depths of oceans reeled off in rotation 
by a lecturer or printed in a column, but if these 
are interspersed as hero with the maximum depths 
of fish, corals, Hpongcs, starfishes, submarine 
cables, etc., about each of which there is a pleasant 
little story, the facts remain with us. 

The author is the devoted pupil of Jeans, who 
is often quoted and discussed. The last chapter 
is on Hindu cosmogony and cosmography and this 
we would like extended, a view with which we 
are convinced most Hindu readers will agree. It 
is good to see expositions of the far-reaching 
conceptions consequent on the researches of science 
and to have those blended with the more striking 
phenomena in our planet and its civilisation. 

Mr. Golikere is brave and original and hence well 
deserving of success ; he is never dull and this 
is the best that can be said of any author. 

La geologic et les mines de la France d’outremer . 
Recueil de conferences organises au Museum 
par les soins du Bureau d’fitudes geologiques 
et minieres ooioniales sous le haut patronage do 
A. Lacroix, et avec le conoours de L. Bertrand, 
F. Blondel, J. Bouroart, A. Demay, M. Dreyfuss, 
L. Dubertret, P. Fallot, M. Glasser, H. Hubert, 
Ch. Jacob, L. Joleaud, A. Lacroix et L. Neltner. 
Pp. viii 4*604. (Paris; Society d’Editions* 
Geographiques, Maritimes et Coloniales, 1932.) 
70 francs. 

The great mining and metallurgical industries of 
France recently formed a oommittee to study the 
mining possibilities of the French colonial empire. 
This committee established a Bureau d’fitudee 
geologiques et minihres ooioniales, which, with the 
collaboration of the French Government, was 
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charged with the training of specialist* for the 
investigation of the mineral deposit* of the Empire, 
and with the education of the French public, 
especially the official and financial fractions 
thereof, in regard to the possibilities of their 
overseas possessions. With this latter end, a 
series of lectures was given during last winter at 
the Museum d’Histoire Naturelle by geologists 
familiar with the different French colonies. These 
lectures have been collected in the present work 
and issued by the Bureau. 

The volume is the first general study of this 
kind dealing with the French possessions. The 
geology and mineral resources of each colony are 
set forth in detail and the volume will be of great 
use to geologists, since a synopsis of this kind has 
been hitherto exceedingly difficult to make. Those 
interested in the relative distribution among the 
nations of the minerals necessary for large-scale 
modem industry will find in this book food for 
anxious thought. 

Objektive SpeJctralphotometrie. Von Dr. L. S. 
Omstein, Dr. W. J. H. Moll und Dr. H. C. 
Burger. (Sammlung Vieweg : Tagesfragen aus 
den Gebieten der Naturwissenschaften und der 
Technik, Heft 108-109.) Pp. vi + 146. (Braun¬ 
schweig : Friedr. Vieweg und Sohn A.-G., 1932.) 
10.80 gold marks. 

This addition to the well-known “Sammlung 
Vieweg** monographs is published at a time when 
considerable attention is being given by spectro- 
soopists to measurements of spectral intensity. It 
is for this reason, in the first instance, very welcome. 
The prestige of its authors in this particular field 
of work gives it at once considerable value. The 
many workers who are unable, for various reasons, 
to acquire first-hand experience of the technique 
of the school founded by Prof. Omstein at Utrecht 
cannot do better than study this book. We are 
here given precisely the kind of information which 
anyone * desirous of undertaking research in this 
field would wish to possess. 

In addition to the principles underlying, and the 
actual technique of, spectro-photometry with 
photographic plates, several useful chapters are 
included. The thermal and the photoelectric 
methods of measuring radiation are dealt with in 
some detail. The photographic plate and the 
factors upon which its blackening depends are 
treated well. A separate chapter deals with the 
micro-photometer and its applications. The 
practical character of this monograph should 
make it widely appreciated. R. C. J. 

Handbuch der Spectroscopic. Von Prof. H. Kayser 
und Prof. H. Konen. Band 8, Lieferung 1. 
Pp. iv+654. (Leipzig: S. Hirzel, 1932.) 67.60 
gold marks. 

Katssr’s “Handbuch der Spectroscopic**, in 
partioular vole. 5 and 6, have been of inestimable 
service to generations of speotrosocmists. The 
earfiar volumes, owing to the rapid development 


of the subject, are generally regarded try the 
modem worker as of historic interest only. There 
must always be a plaoe of value for a compilation 
of reliable data such as at the time of publication 
vols, 5 and 6 represented. Vol. 7 and, now, vol. 8 
(both in collaboration with Prof. Konen) are an 
admirable attempt to bring up to date this aspect 
of the subject of spectroscopy, The task is a 
formidable one and criticism of any kind would 
be ungracious. We could have wished, however, 
that it might have been possible to make use of 
energy-level diagrams in presenting the data in 
suitable cases. A list of the elements dealt with 
may be of interest to those working in this subject. 
They are : silver, aluminium, argon, arsenic, gold, 
boron, barium, beryllium, bismuth, bromine, 
carbon, calcium, cadmium, cerium, chlorine, cobalt, 
chromium, cesium, and copper. 

While recognising that a work of this kind 
cannot be published cheaply, most English workers 
will probably feel that the price is formidable. 

R. C. J. 

The Annual Register: a Review of Public Events 
at Home and Abroad for the Year 1932 . Edited 
by Dr. M. Epstein. Pp. xii +318 + 180. (London, 
New York and Toronto : Longmans, Green and 
Co., Ltd., 1933.) 30«. net. 

This valuable summary of the history of the past 
year compresses into a few hundred pages the 
vicissitudes of a troubled period in most countries. 
There was much to record but the task has been 
accomplished within the customary spaoe without 
the exclusion of any movement of importance. As 
usual, British, Imperial and foreign history occupy 
about two-thirds of the book. Then follow 
summaries of literature, art, drama, music, science, 
finance and law with an obituary and biographical 
notices. Into fourteen pages is condensed an out¬ 
line of scientific advances during the year. Among 
the documents published in extenso in the volume 
are the summary of conclusions of the Imperial 
Economic Conference at Ottawa in July 1032, and 
the Note to the United States government on the 
War Debt in December last. 

Introduction to Theoretical Seismology. By Rev. 
J. B. Macelwane and Rev, F. W. Sohon. Part 2 : 
Seismometry . By Rev. F. W. Sohon. Pp. ix+ 
149. (New York : John Wiley and Sons, Inc, ; 
London: Chapman and Hall, Ltd., 1032.) 
16s. 6 d. net. 

This useful book is the first account in English of 
the instrumental side of seismology since that of 
G. W. Walker. It prooeeds by easy stages from 
the simple pendulum to the complications of 
modern seismographs, going so for as to explam 
the difficulties attendant on the second and third 
order tonne in the vertioal instruments. Methods 
of determining epicentres are 
surmising to find no mention of Turner*® direction- 
OQfifo* metfcodof determihing epioenfc^ 
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Muscular Movements of Fishes* 

By Db. J. Gbav, f*r.s. 


I F a body is moving through water at a constant 
Bpeed, the body must be constantly supplied 
with energy. In the case of a fish, the requisite 
energy is supplied by the muscles and is applied 
in such a way as to exert a backward thrust on 
the water, which compensates the resistance 
exerted by the water on the body of the moving 
fish. 

As observed by the human eye, the motions of 
various types of fish appear to vary considerably 
from one species to another. At one extreme is 
the eel, which, during motion, is characterised by 
distinct waves of curvature which pass alternately 
down each side of the body from head to tail. At 
the other extreme is the mackerel or the trout, 
which appears to progress by means of transverse 
strokes of the expanded caudal fin. An examina¬ 
tion of successive instantaneous photographs 
shows, however, that the nature of these two 
types of movement is essentially the same, for in 
all cases, waves of curvature pass along the body 
with increasing amplitude as the hind end of the 
fish is approached. The only significant differences 
between the eel and the mackerel are the relatively 
larger amplitude of the waves towards the anterior 
end of the eel, and the relatively longer body— 
with consequently longer length of wave—in the 
eel as compared with the mackerel. Both the 
nature and frequency of the waves of muscular 
curvature vary in different cases. 

As recorded by the eye, the movements of a 
fish are almost invariably movements of one part 
of the body relative to another—we watch the 
waves of curvature passing backwards relative to 
the head of the eel, or we watch the tail of a 
mackerel sweeping from one side of the body to 
the other. From a propulsive point of view, how¬ 
ever, we are more concerned with the motion of 
the body relative to the surrounding water, and 
in order to record such movements it is necessary 
to employ a camera, and to photograph the fish, 
against a clearly defined background, at known 
intervals of time. Observations of this type enable 
ub to record the movements of each part of the 
body relative to other parts and relative to the 
surrounding medium. 

Records have been made of a number of typioal 
fish, but, owing to the well-defined nature of the 
muscular waves, attention may be first concen¬ 
trated on a small glass eel {Anguilla vulgaris) 
which is approximately 7 cm, in length. It is 
fotind that each point on the animal’s body is 
travelling forward through the water along a 
sinusoidal curve the ‘pitch 1 or wave-length of 
which is the same for all points of the body 
(neanoly, 3*2 cm.) but the transverse amplitude of 
which becomes progressively greater os we select 
pcxints lying farther away from the head. If we 
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select two adjacent points on the body and plot 
out their movements relative to the background 
of the fish, it is seen that each sector of the body 
is moving with its leading surface inclined at an 
angle to its own path of motion. The photographic 
records also show that, relative to the head of 
the fish, each leading surface is always directed 
obliquely backwards except at the extreme positions 
of the displacement. 

The leading surfaoe of the fish has therefore two 
distinct properties : (1) it faces obliquely back¬ 
wards relative to the head of the fish ; and (2) it 
is moving at an angle to its own direction of motion. 
These two properties are responsible for the for¬ 
ward propulsion of the fish. So long as the leading 
surface is moving at an angle with its own path of 
motion, there will be a pressure exerted at right 
angles to the surface, and so long as the leading 
surface is directed obliquely backwards relative 
to the head of the fish, the pressure will be directed 
obliquely forwards. The forward component of 
this pressure tends to drive the fish forwards. 

The principle is fundamentally the Bame as in 
a screw-propeller or in the blade of a sculling oar 
during the first part of its stroke. In the screw 
propeller the leading surfaces of the blades repre¬ 
sent surfaces directed obliquely backwards relative 
to the ship and, when the ship is in motion, 
they are moving forward at an angle to their 
own path of motion. In the ease of the fish, 
the propellant surfaces are moving in two di¬ 
mensions instead of in three—and this is possible 
by virtue of the elasticity of the body, which 
enables the leading surface to be suitably re¬ 
orientated at the end of each transverse cycle. 

The surface of a screw and the leading surface 
of a fish’s body resemble each other in that they 
are always exerting a pressure at right-angles to 
themselves, although, in the fish, the extent of this 
pressure varies at different points on the body and 
at different phases of each transverse movement. 
The waves which pass down the body of* a fish 
also have their counterpart in the mechanical 
screw. If the pointed end of a household screw is 
held vertically downwards and the screw be 
rotated, it can be seen that the edges of the screw 
surface appear to move along the side of the 
screw in a direction which varies with the direction 
of rotation. If the screw is turned ‘in* the ridges 
appear to move upwards ; if the screw is turned 
‘out* the ridges appear to move downwards. If, 
however, the screw is free to move in a well-fitted 
nut, the ridges appear to be stationary when the 
screw is rotated in either direction. It can be 
shown fairly simply that the screw will only do 
work when the ‘ridges* appear to move upwards 
or downwards at a greater rate than that at which 
the screw itself is moving in an opposite direction. 
The same foots oan be summarised by saying that 
the screw will only exert a pressure when there is 




826 


H at 

an ‘angle of attack' between its leading surfac&*, ; 
and the direction of the latter's motion; within 
limits, the greater is this angle of attack the 
greater is the pressure exerted by the screw. 
So also in the eel, the surface of the body 
can only exert a forward thrust when the 
waves of muscular contraction pass backwards 
along the body at a greater rate than that at 
which the fish is moving forwards through the 
water. When a wave passes down the body of a 
fish at rest, the angle of attack is, at first, of 
maximum value and the thrust is correspondingly 
high—consequently the fish rapidly gathers speed 
until the angle of attack gives a thrust which is 
equal to the forces resisting tho motion of the 
whole fish ; during this period, there has been a 
steady reduction in the rate at which the muscular 
waves are travelling backwards relative to the 
environment. If the fish, having acquired a 
uniform speed, increases the velocity at which it 
transmits the waves along its body, then the angle 
of attack will again rise. A second period of 
acceleration of movement will occur until the 
angle of attack has again fallen to an equilibrium 
value. For any given speed of transmission of the 
waves along the body there must be a definite 
Bpeed of forward propulsion which depends on the 
form of the fish’s body. A series of waves passing 
down the body of a fish must therefore auto¬ 
matically travel at a greater speed than that at 
which they propel the fish forwards. Correspond- 
ingly, if the direction of the waves is reversed, 
the fish moves backwards—a phenomenon clearly 
seen in a large conger eel. 

We may conclude that the whole body of the 
eel is acting as a propeller by virtue of the fact 
that the leading surface is always inolined obliquely 
backwards relative to the head and at an angle to 
its own path of motion. 

If we now consider the movements of a whiting 
or other typically pelagic fish, certain points of 
difference are obvious : (1) the length of the body, 
relative to its cross-section, is much less than in 
the case of the eel; (2) the hind end of the bbdy 
tapers relatively abruptly and ends in an expanded 
caudal fin. When rocorded photographically, how¬ 
ever, the movements of the body are found to be 
of the same fundamental type as those of the eel, 
for in all caseB waves of curvature pass alternately 
down each side of the fish. 

In the whiting, the amplitude of these waves 
remains quite small until the posterior region of 
the tail is reached, where it increases more abruptly 
than in the case of the eel. The effect of these 
waves is such as to maintain the leading surface 
of the body inclined obliquely backwards relative 
to the head. A similar orientation is maintained 
by the leading surface of the caudal fin, and since 
the area of the fin is considerable, it is of interest j 
to consider how far it plays an essential vdle as a 
propellant surface. It is well known that fish | 
with badly lacerated caudal fins can swim actively 
and the observations of Breder show that amputa- 
tion^of the caudal fin of Scardineus does not 
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markedly affect the speed of propulsion. This 
' observation has been confirmed by the removal of 
the caudal fins of the rudd, the perch, and the 
whiting. For technical reasons it has not been 
possible to observe the effect of amputation of the 
caudal fin in fish moving at a high speed, but it 
seems fairly clear that the ‘cruising' speed is not 
appreciably reduced. 

At first sight, these facts suggest that the main 
propulsive surface of a whiting is provided by the 
body itself qfrid that the surface of the caudal fin 
is relatively insignificant. An examination of the 
photographic records, however, shows that the 
removal of the caudal fin alters, in a significant 
maimer, the movements of the fish. In the intact 
fish, we have seen that the leading surface of the 
body is- always directed obliquely backwards. 
When the caudal fin has been removed, however, 
this is no longer the case, for the stump of the 
tail now swings about its base as a relatively rigid 
structure ; as it moves from the extreme position 
of displacement towards the central position its 
leading surface is directed obliquely backwards, 
but eta it moves from the central position towards 
the extreme position of displacement on the other 
side, the leading surface is directed obliquely 
forwards. 

The difference between the movements of the 
intact fish and those of one from which the caudal 
fin has been removed is clearly due to the resistance 
Which the tail fin offers to transverse movement. 
The fin represents a surface of high resistance lying 
posteriorly to the region of musoular contraction 
and it causes the intervening region of the body 
(which is flexible) to bend into an arc, with the 
convex surface towards the direction of motion; 
in other words, the fin causes the posterior region 
of the body to lag behind all those parts which 
lie between itself and the point of contraction so 
that each group of muscles, as it comes into play, 
is operating on a region of the body which is 
directed obliquely backwards relative to the head. 
The effect of the fin is exactly parallel to that 
produced by attaching a flat plate to the distal 
end of a steel wire and oscillating the proximal 
end of the wire through a small angle. Without 
a fiat plate each part of the wire moves in prac¬ 
tically the same phase as any other part—but 
when the plate is present the distal end of the wire 
lags behind the proximal end. A series of move¬ 
ments is set up which is strikingly similar to the 
normal movements of a fish’s body ; without the 
attached plate, the movements of the wire are 
comparable to those of a fish from which the tail 
fin has been removed. 

At first sight, it seems strange that a fish can 
move forwards without a tail fin, for one might 
imagine that the propulsive effect produced When 
the tail is directed obliquely backwards would be 
exactly neutralised by the action of the tail when 
directed obliquely forwards during the second half 
of each stroke. It must be remembered, however, 
that so far we have been considering the move* 
meats of the tall relative to the head* When we 
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examine the movements of the tail relative to the 
water, we see how the fish—without a caudal fin— 
can prop 6 ! itself through the water. During the 
first half of the stroke, the tail is not only directed 
obliquely backwards but it also sweeps through 
the water, thereby generating a forward thrust, 
but at the moment it begins to face obliquely 
forwards, its motion through the water is checked, 
for it begins to move against the water which is 
flowing past the sides of the fish. The tail then 
begins to act as a rudder, and the position of the 
tail relative to the head is maintained by a move¬ 
ment of the head end of the fish through the water 
instead of by a movement of the tail. The two 
phases of each stroke are thus asymmetrical and 
the fish is able to progress through the water, 
although not in the smooth steady manner char¬ 
acteristic of the intact fish. 

It is clear that by exerting a mechanical resist¬ 
ance to transverse movement through the water, 
the caudal fin of the whiting maintains the 
necessary phase difference between successive 
regions of the muscular body and tail, and thereby 
enables the whole of the energy of the muscular 
contractions to be expended in a Bmootli sym¬ 
metrical manner. The question may be asked : 
Why can an eel or dogfish progress smoothly 
without the presence of a large caudal fin ? The 
answer is that the function of the caudal fin of 
a whiting is, in the case of the eel or dogfish, 
carried out by means of the long flexible body 
itself. In exactly the same way, well-defined 
waves can be transmitted along a long flexible 
wire without the presence of a flat plate attached 
to the distal end. It is only when the wire is 
short that a flat plate is essential for maintaining 
ail adequate phase difference between successive 
regions along its length. 

Although the removal of the caudal fin does not 
substantially reduce the forward rate of move¬ 
ment, it is not legitimate to assume that the pro¬ 
pulsive thrust from the fin is negligible in the 
intact animal, for it has been shown that amputa¬ 
tion of the fin induces far-reaching changes in the 
movements of the remainder of the body relative 
to the surrounding water. A preliminary attempt 
to estimate the propulsive effect of the tail fin 
of the whiting was oarried out as follows. 

A series of vertical rods was so mounted in a 
metal frame that each rod moved harmonically 
with the amplitude characteristic of different levels 
of a whiting's body; the ends of the rods were 
then inserted into the body of a dead whiting. 
By rotating a handle, the body of the fish .was 
forced to transmit a series of waves identical with 
those seen in the normal living fish, and for a 
given frequency of waves the velocity of the 
current produced in a tank of water was deter¬ 
mined. The caudal fin was then removed and .the 
current again measured for the same frequency of 
movement. Although the method of measuring the 
current was notfree from criticism, theresults suggest 
$hftt approximately 40 per cent of the propulsive 
thrust from a wfaiting isdefived from the caudal fin. 


It is of interest to note that just as the pro¬ 
pulsive thrust represents the forward component 
of the pressure of the fin against the water, so the 
transverse component of this pressure plays its 
part in adding to the resistance offered by the 
fin to transverse movements, so that the biological 
functions of the fin arc very dearly linked together, 
just as is the case with the surface of the body 
itself. If the area of the body surface is large in 
comparison to that of the fin, the r61e of the fin 
may be relatively insignificant as in the eel, but 
in the pelagic type of fish the posterior region of 
the muscular tail is comparatively narrow and 
tends to present a convex surface to the water, 
whereas the tail fin is relatively large and presents 
a flat surface to the water. In the latter case the 
fin probably plays an increasingly important r61e 
as a propeller, just as it plays an increasingly 
important role by virtue of its resistance. Until 
a very accurate method is devised for measuring 
the currents produced by various types of tail fin, 
it is dangerous to speculate on the effect produced 
by variations in the shape of the caudal fin. 

So far, we have only considered the motion of 
fish which are swimming in a straight line, but 
one of the most striking features of a moving fish 
is its ability to change the direction of its motion. 
In some cases such changes aro effected by move¬ 
ments of the paired fins, but the rapid changes so 
characteristic of pelagic types are effected by the 
musclos of the body itself. In all cases a change 
in the direction of motion has been found to be 
due to the propagation of a muscular wave along 
one side of the body, and the fish always turns 
towards the side along which the wave is travelling*. 
These waves are most conspicuous in the case of 
the eel, but they can be recorded photographically 
in other types. We may take as an extreme 
example the goldfish. As observed by the eye, a 
goldfish appears to turn by a rapid flexure of the 
tail towards one side. Actually, however, the 
tail remains practically stationary in the water 
until the head end of the fish has almost if not 
completely finished its turning movement—after 
which the tail swings through the water towards 
the opposite side to which the animal turns. 

The examination of a number of photographic 
records has shown that the turning movement of 
such fish is divisible into two parts : (l) the head 
moves through the water by using the tail fin as 
a relatively stationary pivot; (2) the tail moves 
through the water using the head as a stationary 
pivot. The effect of the tail fin during the first 
phase of the movement is simply an exaggeration 
of its effect during normal swimming, namely, 
to delay the movements of the hind end of the 
body whilst movements are occurring farther 
towards the head. As one might expect, the 
amputation of the caudal fin exerts a very far- 
reaching effect on the turning powers of the fish. 
A normal goldfish oan turn through nearly 90° 
by one flexure of the body—but if the caudal fin 
be removed, the same turn can only be effected 
by several flexures. With or without a caudal fin 
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the amplitude of the muscular contractions is 
practioally the same, but in the absence of the 
oaudal fin a muscular contraction on the left side 
of the body causes both head and tail to move 
simultaneously to the left of the original axis—in 
the presence of a caudal fin only the head moves 
whereas the tail remains stationary. Sinoe the 
curvature of the body is the same in the two cases, 
it follows that the angular displacement of the 
head through the water is greatly reduoed by the 
amputation of the fin. The maximum change in 
the direction of the fish cannot exceed the initial 
movement of the head, and this can only be 
maximal when the posterior end of the body 
remains undisplaced. Clearly the function of the tail 
fin is to enable the hind end of the body to act as 
a fulcrum on which the head turns. As in normal 
motion, the r61e of the caudal fin is, in the eel or 
dogfish, carried out by the long flexible body itself. 

We have now seen that the caudal fin exerts 
two forces on a moving fish : (1) it tends to inhibit 
the transverse movements of the hind end of the 
body ; (2) it exerts a fraction of the forward pro¬ 
pulsive thrust. Both these forces are derived from 
the pressure exerted on the water at right angles 
to the surface of the fin. The ‘resistant’ force is 
the transverse oomponent of this pressure, and 
the propulsive thrust is the forward component. 
The absolute and relative values of these forces 
remain to be determined. 

So far, we have considered the movements of 
the body without reference to the actual process 
of contraction of the muscles. The muscle fibres 
of the 1 trunk and tail all run parallel to the long 
axis of the body, and they are so controlled that 
when-a fibre on one side of the body is fully con¬ 
tracted, its opposite neighbour on the other side 
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of the body is fully relaxed. Further, it is dear 
that the fibres along one side of the body do not 
contract simultaneously but in sequence, beginning 
with those nearest to the anterior end of the body. 
Each group of fibres u supplied by motor nerves, 
and it has been suggested that a muscular wave 
is the result of the passage of a nervous disturbance 
down one side of the spinal cord, firing off each 
group of fibres as it goes. It is difficult, on this 
view, to account for the very variable speed of 
transmission of the muscular waves. 

There are, on the other hand, a number of facts 
which suggest that when the muscles (lying on one 
side of the base of the muscular tail) contract, their 
energy can be transmitted mechanically along the 
body of the fish just as such energy can be trans¬ 
mitted along the length of an elastic wire. The 
energy is transmitted in the form of tension by 
the stretched skin and muscles of the leading side 
of tho body. If the muscles lying nearer to the tip 
of tho tail are to be usefully employed, they must 
liberate their energy in phase with that of the 
mechanical wave. When the mechanical wave 
reaches any given point it first tends to store 
energy at that point by bending the body into a 
convex curve—and then this energy is after¬ 
wards liberated as the tension is released. If, 
therefore, the muscles at any point are to supple¬ 
ment this mechanical cycle, it follows that they 
must begin to contract at the moment when a 
similar shortening process is being induoed by the 
mechanical wave. This would occur if the stimulus 
to contract were automatically induced by a 
stretching of the muscle itself. Such a pro¬ 
prioceptive mechanism is well defined among other 
vertebrate types and its existence in fish would 
account for many otherwise unrelated facts. 


Low Auroras 


I T is frequently asserted (a) that the aurora 
occasionally descends to the earth’s surface 
so that it can be seen between the observer and 
relatively near terrestrial objects, and (6) that not 
infrequently unmistakable sounds accompany 
auroral displays. Several writers have collected 
reports from residents in regions where the aurora 
occurs and a large mass of evidence for the reality of 
low auroras and sounds accompanying auroral 
display has been accumulated. In Nature for 
March 7, 1931, Prof. S. Chapman reviewed one such 
collection of reports and expressed his opinion that 
"These letters make it difficult to deny that 
aurora occur, very rarely, quite near the earth, 
and are sometimes accompanied by noises”. 

In an article which has just been published in 
the Quarterly Journal of the Royal Meteorological 
Society (vol. 59, p. 249), Dr. G. C. Simpson dis¬ 
cusses the whole problem of low auroras and 
auroral sounds and oomes to the conclusion that 
"the evidence for low auroras is extremely weak 
and that when one weighs that evidence against 
the positive information we have about the nature 


and position of the aurora one is justified in deny¬ 
ing that auroras have ever been observed below 
a height of 80 km.” With regard to sounds, Dr. 
Simpson says that he is not prepared to deny the 
possibility that there may be some form of 
objective sound associated with the aurora, but 
he very much doubts it. 

Dr. Simpson uses three main arguments against 
the reality of low auroras. In the first argument 
he points out that we now know that the chief 
spectroscopic line of the light of the aurora is due 
to a metastable state of atomic oxygon. This 
condition of oxygen is only possible when the 
pressure is very low, and trigonometrical measure¬ 
ments have proved that the height of the ordinary 
aurora is more than 80 km., where the pressure is 
sufficiently low. If now an auroral streamer 
passes from this height to the earth’s surface where 
the pressure is too high for atomic oxygen to 
exist, a second physical process must oome into 
action, and this process, whatever it may be, would 
have to oome into action in exactly the some pro¬ 
portion as the effect of the first process decreased, 
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for the streamer must remain a streamer, the 
intensity of the light must not be radically changed 
and there must l>e no marked change in its colour. 
That there should be two such processes is very 
unlikely on general principles. No suggestion has 
been made regarding this second process except 
that it may be due to a high electrical field in the 
lower atmosphere produced by the aurora itself; 
but instmmental observations have shown that 
such high electrical fields do not accompany 
auroras. Further, no electrostatic fiold in air at 
atmospheric pressure can be made in the laboratory 
to give a glow throughout an extensive region ; 
the highest field attainable only produoes localised 
brush discharges or actual disruptive sparks which 
are not remotely like the glow of an aurora. 

The second argument is based on the principles 
of perspective. Practically all the observers 
report that the low auroras look exactly like the 
normal auroras : they move in the same way, 
they appear both as streamers and as diffuse 
glows, they are of the same colour. No difference 
in breadth of streamer, rapidity of motion, inten¬ 
sity of light or colour is remarked upon. In fact, 
it is because the low aurora looks liko and behaves 
like the high aurora that their identity is so strongly 
affirmed. All this is contrary to the laws of per¬ 
spective. It is gtmerally admitted that the normal 
aurora occurs in the upper atmosphere at a height 
of at least 80 km., so that the average distance 
from the observer must be something liko a 
hundred miles. If such an aurora were suddenly 
transferred to the neighbourhood of the observer, 
it certainly would not look exactly the same as 
it did when it was a hundred miles away. Thus 
the opinions so strongly held by the observers 
that they have seen auroras at ground level 
exactly like the ordinary high auroras ib the 


strongest evidence that could possibly be given 
against their conclusions. 

The third line of attack is to show that all the 
reported cases of low aurora are optical illusions. 
The darkness necessary for the aurora to be seen at 
all makes illusions easy, especially if there is a 
moon, for moonlight illuminates clouds and snow 
ridges with an intensity comparable with that 
of an aurora. Auroras seen between gaps in 
clouds or between trees when the whole landscape 
is dark look as though they are in front of the 
clouds or trees. The aurora appears in the sky 
simply as light masses and the observer has 
absolutely no criteria by which to determine the 
distance ; but with ordinary lights their bright¬ 
ness and the sharpness with which they can be 
seen are the two factors on whioh judgment of 
distance is chiefly based. The aurora varies 
greatly in intensity and without exception the 
most brilliant auroras consist of rapidly moving, 
very sharply defined streamers, either in the form 
of curtains with clear-cut ‘folds’ or as long narrow 
shafts with relatively sharp edges. It is there¬ 
fore not surprising that these auroras appear to 
be much nearer than those which appear as 
irregular ill-defined arches and clouds. Many 
so-called low auroras arc simply parts of haloes 
round the moon or are due to the illumination of 
fog banks or snow surfaces in bright moonlight. 

In concluding his article, Dr. Simpson says that 
it is not possible to bring the same type of argu¬ 
ment against the sound of an aurora as against 
its low position ; but naturally, if the aurora is 
oonfined to the high atmosphere, sounds are 
unlikely. He considers that the observed sounds 
are psychological, being due to the natural associ¬ 
ation of sound witli the rapid movement of the 
streamers and the waving of the ‘draperies’. 


Obituary 


Mr. Charles 8. Carter 
HE death of Charles 8. Carter, curator of the 
Museum of the Louth Naturalists’, Antiquarian 
and Literary Society, and president of the Lincoln¬ 
shire Naturalists Union in 1928 and 1929, at the 
age of sixty-seven, took place at Louth (Lines) on 
April 14. In addition to being curator of the 
Museum, Mr. Carter was joint honorary secretary 
Of the Society and oonohological secretary of the 
Lincolnshire Naturalists Union, as well as a 
member of the Lincolnshire Archaeological Society. 

Mr. Carter belonged to the distinguished band 
of self-taught amateur scientific investigators, "to 
which local archaeology and natural history in 
Great Britain are so deeply indebted. Not only by 
their individual labours, but also by the enthusiasm 
with which they have inspired others, they have 
kept alive a tradition of local interest and research, 
in which Great Britain stands almost, if not quite, 
alone. 

Born in 1866 at East Tornngton, Mr. Carter 
WAS educated for & short time at elementary 


schools, and then began work in the fields at the 
age of nine. Ho was later apprenticed to a oord- 
wainer and worked as a cobbler for the remainder 
of his life. His interest in archaeology and natural 
history began when he took up his residence in 
Hampshire, under the influence of Dr. S. Andrews 
of Basingstoke, with whom he traced the Roman 
road through Pamber Forest and was a close 
observer of the excavation of the neighbouring 
Roman city of Silchester. On removing to Kent, 
he became associated with the late Benjamin 
Harrison and Dr. Lewis Abbott between the years 
1893-1896 in the collection of eoliths. The period 
of his greatest activity, however, began when h© 
returned to Louth in 1898. Among other achieve¬ 
ments, he discovered the neolithic settlements at 
Tathwell and Kelstern, recorded several botanioal 
and entomological species for the first time in the 
county, and found a chalk fossil, Tylopora lorea , 
Lang, which was new to science. Mr. Carter was 
a frequent contributor to the Naturalist and the 
Proceedings of the Lincolnshire Naturalists Union* 
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Dr. Josef Baudis 

The death of Dr. Josef Baudis, professor of Celtio 
and comparative philology in the University of 
Bratislava, on May 4 is announced. Dr. Baudis 
was widely known as an authority on the Celtic 
languages and literatures, more particularly of 
Erse. In addition to academic studies at the 
Universities of Prague and Heidelberg, he visited 
Wales and Ireland annually for purposes of 
linguistic investigation. His published works 
include “A Grammar of Early Welsh” (1914), 
“Structure of the Indo-European Languages”, a 
translation of Czech folk-tales (1917) and a large 
number of contributions to learned periodicals on 
early Erse and the Irish saga. He was for a time 
joint secretary of the Philological Society of 
London, and one of the founders of Philologica. 


The Rev. Frederick L. Oden bach, S.J., for the 
past forty years meteorologist and seismologist at 
John Carroll University, Cleveland, Ohio, died on 
March 15 at the ago of seventy-five years. It 
was through Father Odenbach’s influence and 
initiative that seismographic equipment was 


installed and stations were organised at fifteen 
Jesuit colleges and universities in the United 
States and Canada during the years 1909-12. 


We regret to announoe the following deaths:— 

Mrs. Zelia Nuttall, honorary special assistant at 
the Peabody Museum of Harvard University and 
honorary professor of archaeology at the National 
Museum of Mexico, known especially for her work 
on the ethnology, eto., of Mexico and Central 
America, on April 12, aged seventy-four years. 

Prof, J. G. Porter, professor of astronomy at 
the University of Cincinnati and director of the 
Cincinnati Observatory, known for his work on 
the proper motion of stars, and comet orbits, 
on April 15, aged eighty-one years. 

Mr. A. B. Seymour, since 1880 assistant in the 
Cryptogamic Herbarium at Harvard University, 
an authority on parasitic fungi, on March 29, aged 
seventy-four years. 

Col. J. C. B. Statham, C.B.E., C.M.G., author of 
“Through Angola”, a well-known traveller and 
naturalist in West Africa, on April 29, aged sixty 
years. 


News and Views 


King's Birthday Honours 

The King's birthday honours list contains the 
names of tho following scientific workors and others 
associated with scientific work : K.T . : The Karl of 
Elgin and Kincardine, chairman of the Carnegie 
United Kingdom Trust. K.C.B. : Dr. G, F. Hill, 
director and principal librarian of the British Musoum. 
K.G.M.Q. : Sir James Currie, chairman of the 
governing body of the Imporial College of Tropical 
Agriculture, Trinidad, and director of the Empire 
Cotton Growing Corporation. Knights Bachelor : Mr. 
H. T. D. Aeland, vice-president of the Dominion 
Council of the Australian College of Surgeons, 
Dominion of New Zealand ; Mr. A. W. G. Bagshawe, 
director of the Bureau of Hygiene and Tropical 
Diseases ; Dr. G. C. Clayton, president of the Institute 
of Chemistry and a director of Imporial Chemical 
Industries, Ltd. ; Dr. R. H. P. Crawfurd, consulting 
physician. King’s College Hospital, registrar of the 
Royal College of Physicians, London ; Dr. Kedar 
Nath Das, principal of the Carmichael Medical 
College, Calcutta, Bengal; Dr. W. S. Duke-Elder, 
ophthalmic surgeon, St. George’s Hospital, London; 
Dr. M. O. Forster, lately director of the Indian In¬ 
stitute of Science, Bangalore; Dr. H. Stuart-Jones, 
principal of the University College of Wales, Aber¬ 
ystwyth ; Col. R. McCarrieon, direotor of Nutritional 
Research, Indian Research Fund Association, India j 
Mr. R. S. Pearson, direotor of the Forest Products 
Research Laboratory, Department of Scientific and 
Industrial Research, C.B. .* Col. W. H, Leonard, 
late Indian Medical Service ; Dr, A. Landsborough 
Thomson, assistant secretary of the Medical Research 
Council. C.Af.<7.: Mr. J. L. Gilks, director of 


medical and sanitary services, Kenya; Mr. J. 
Straehan, general manager and chief engineer. 
Federated Malay States Railways. C.IJ57. : Mr. 
H. P. Thomas, chief engineer, Hydro-Electric De¬ 
partment, Punjab ; Mr. J. de Graaff Hunter, direotor 
of the Geodotic Branch of the Survey of India ; 
Lieut.-Col. W. L. Harnett, professor of surgery, 
Medical College, Calcutta, and surgeon to the College 
Hospital, Bengal; Mr. J. N. Duggan, professor of 
ophthalmic medicine and surgery, Grant Medical 
College, and superintendent, C. J. Ophthalmic Hos¬ 
pital, Bombay. C.B.E . ; Mr. H. A. Ballou, Com¬ 
missioner of Agriculture for the West Indies and 
I professor of entomology in the Imperial College of 
j Tropical Agriculture, Trinidad ; Mr. E. L, Mitchell, 
assistant secretary, Ministry of Agriculture and 
Fisheries ; Mr. V. E. Pullin, director of radiological 
research, Research Department, Royal Arsenal, 
Woolwich ; Maj. C. E. Williams, chief ina pAfttm g 
engineer, Office of the Crown Agents for the Colonies. 
O.B.E. : Mr. A. J. King, executive engineer, personal 
assistant to the Chief Engineer to the Government of 
Bengal; Mr, C. M. Pitt, surveyor and engineer. 
Public Works Department, State of Tasmania. 
MJ5.E.: Mr. E. W. Dunn, assistant engineer, 
Assam; Mr. W. N. Winn, botanist, Royal Botanic 
Gardens, Kew. Hon. MM.E,; Ragheb 
Mohammad, sub-inspector of agriculture, Depart* 
ment of Agriculture and Forests, Palestine. IJS.O.: 
Mr. J. W. Atherton, superintending cartographer f-nd 
assistant superintendent of charts, hydrographic 
Department, Admiralty; Mr. J, L. Frood, superin* 
tending inspector, Diseases of Animals Division, 
Ministry of Agriculture and Fisheries; Mr/ P. H, 
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Grimshaw, keeper of the Natural History Depart¬ 
ment, Royal Scottish Museum ; Mr. J. Hedley, staff 
engineer, General Post Office ; Dr. C. F. Lassalle, 
deputy surgeon-general and medical inspector of 
Health, Colony of Trinidad and Tobago; Mr. W. 
McAuslan, engineer surveyor-in-chief, Board of 
Trade. 

France and Great Britain in Africa 

M. Albert Sarraut, Ministre des Colonies of 
France, as chief guest at the African Society’s dinner 
on May 23, was both apt and illuminating in the 
distinctions which he drew between French and 
British ideals and methods in the administration of 
native affairs in Africa. The whole of M. Sarraut’s 
speech was inspired with a deep sense of the responsi¬ 
bility which lies upon the two nations—a responsi¬ 
bility “to protect and improve the destiny of the 
backward races, weighing more heavily than over on 
our shoulders”. He pointed out that “we are perhaps 
on the threshold of new times, in which the load 
that we bear will grow heavier”. Even were there no 
stronger reason, it was the logical consequence of 
this view that M. 8arraut should enter on a com¬ 
parison of the two systems of administration in thoir 
attitude towards this great problem. He displayed 
both knowledge and justice in his comparison. While 
he claimed for France a nearer approach to the life 
of the native, he admitted for Great Britain a greater 
regard for tradition. “You,” ho said, “listen especially 
to the prudent, but rather cold counsel of experience. 
We warm our actions in the flame of apostleship. 
You, in sum, wish the races to place themselves in 
a condition to make their own happiness ; we wish 
ourselves to make their happiness urgently and with 
authority.” 

It was evident that M. Sarraut had here in mind, 
more particularly, the methods of 'indirect rule* of 
Lord Lugard, of whom, indeed, he spoke most 
warmly. It is this which gives his speech its greatest 
significance for those whose interests lie in the applica¬ 
tion of scientific study to the problems of administra¬ 
tion. For he went on to point out, what has indeed 
been apparent for some time in modifications which 
circumstances have brought about in French methods 
of administration, that France and Great Britain, 
with an identical object in view, are “bending towards 
a meeting point”. With this as his justification he 
appealed for collaboration—an appeal addressed to 
all colonising nations. In connexion with M. Sarraud’s 
remarks on Great Britain’s regard for tradition and 
the convergence in method of the two systems of 
administration, it may not be inappropriate to direct 
attention to a communication which appears in a 
recent issue of Africa (vol. 6, pt. 2) referring tp an 
expedition of M. Henri Labouret, of the Boole 
Colonial®, to French West Africa for the purpose of 
studying the social and economic organisation and 
the land system of the natives. Not only did. this 
expedition have the official support of the Ministry 
of Education and the Minister for the Colonies, but 
also M. Labouret was accompanied by a graduate 
Of the &eole with a grant from the Rockefeller 


Foundation to enable him to become acquainted with 
conditions in the field. This was in furtherance 
the policy of M. Labouret, himself, it will be remem¬ 
bered, a former Colonial Minister, of introducing 
trained ethnographers into the French colonial 
administrative service. 

Scientific Problems of the Pacific 
A noteworthy demonstration of the possibilities 
of long distance wire and radio telephony was given 
on June 5, when Lord Rutherford, speaking as the 
representative of gcience in Great Britain, delivered 
an address to the Fifth Pacific Science Congress 
assembled at Vancouver. Lord Rutherford, in the 
brief space of some eight minutes, touched on a 
number of problems closely identified with the work 
of the Congress. He reminded his audience that the 
investigation of their region was inaugurated by the 
British Government and tho Royal Society more 
than a century and a half ago, when they sent Capt. 
Cook on his first voyage of discovery in the Pacific, 
accompanied by Sir Joseph Banks and other scientific 
observers. Lord Rutherford referred to tho loss of 
the famous non-magnetic ship, the Carmsjie> at Samoa, 
and to tho recent investigations carried out in the 
Antarctic by the “Discovery” Committee and by the 
Groat Barrier Reef Expedition, off the coast of Queens¬ 
land. Speaking of notable advances in our knowledge 
of the transmission of radio waves, which have resulted 
in tho discovery of at least two distinct reflecting 
layers in tho upper atmosphere, he congratulated 
the Australian Radio Research Board on the valuable 
contributions its workers have made to our know- 
ledge of this question. Ho also stressed the import¬ 
ance of tho problems of the depopulation of the 
islands of the Pacific, and of the preservation of the 
fauna and flora of the region. Lord Rutherford con¬ 
gratulated the Canadian organisers of the Congress 
on their courage and vision in arranging the meeting 
in spite of economic conditions, and said : “it is of 
good augury that representatives of all the countries 
bordering on the Pacific Ocean havo met together 
in a spirit of friendliness and oo-operation to discuss 
the multifarious scientific problems connected with 
the Pacific. Science is international, and I trust 
will ever remain so.” After his address, Lord Ruther¬ 
ford had a conversation with Dr. H. M. Tory, presi¬ 
dent of the Congress, Prof, A. S. Eve, and others. 

Legal Size Limits and their Effect upon Fisheries 
In California, more than twenty years ago, when 
the crab fishery was declining, an investigation 
carried out by F. W. Weymouth, of Stanford 
University, showed that the then minimum size limit 
of six inches was too low, since it permitted the 
destruction of male crabs before they had a chance 
to breed. On the evidence put before it, the Legisla¬ 
ture decided to raise the limit at which the commercial 
crab might be taken, to seven inches. The result of 
so small a change has been remarkable. A few 
years after the passing of the new regulation, when 
the first crop of crabs under its protection had 
reached the seven-inch size, the production of the 
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fishery suddenly doubled, and sinoe then the catch has 
gone on increasing until now the fishery produces 
76,000 dozen crabs more than it did before the law 
was changed, an increase worth 186,000 dollars to 
the fishermen (N. B. Scofield in California Fish and 
Game, 1932, p. 200). Yet originally they opposed 
the change, saying that already at six inches the 
size limit was too high, and that declining production 
could be stayed only by permitting the capture of 
smaller individuals through tho reduction of the six- 
inch limit. Once more, scientifically ascertained facts 
have triumphed over opinion and so-called experience. 

W. E. Dixon Memorials 

Two memorials to tho life and work of the late 
Prof. W. E, Dixon, who was reader in pharmacology 
in the University of Cambridge until his sudden death 
on August 16, 1931 (see Nature, 128, 401, Sept. 5, 
1931) are being established. The first, already in 
being, is due to the action of the British Medical 
Association, which has named one of its most valuable 
research scholarships tho “W. E. Dixon Memorial 
Scholarship’\ The second is to take the form of a 
lectureship. Certain of Dr. Dixon’s friends, under 
the chairmanship of Sir William Willoox, opened in 
1931 a fund for this purpose. The final mooting of 
subscribers to this fund was held at the house of the 
Royal Society of Medicine on Juno 1. This meeting 
resolved that the money collected (£700) should be 
used to establish a “W. K. Dixon Memorial Lecture” 
which should bo delivered biennially or trionnially, 
on some subject of pharmacological or therapeutic 
interest. The Koyal Society of Medicine was invited 
to undertake the trusteeship of the fund. The 
response US the appeal which was issued has been 
extraordinarily wide. Present and past students, 
colleagues, former colleagues, and personal friends 
in Great Britain, the United States, and on the 
Continent, have all contributed. In addition, dona¬ 
tions have been sent from representatives of com¬ 
mercial firms, and from several learned societies, both 
at home and abroad. This response shows how wide 
was Dixon's influence, and how warmly his qualities 
were appreciated. 

Composition of the Stars 

On June 1 the annual Halley lecture at the Uni¬ 
versity of Oxford was delivered by Prof. Henry 
Norris Russell, professor of astronomy and director 
of the University Observatory, Princeton, on the 
subject of the “Composition of the Stars”. He 
remarked that the statement of Comte about a 
century ago* that no human being could ever learn 
anything of tho composition of the stars, was speedily 
invalidated by the detection of various elements in 
the sun by the employment of spectrum analysis. 
From the adaptation by Huggins of suitablo spectro¬ 
scopes, it was soon ascertained that the same sub¬ 
stances as occurred in the sun were also to be found 
in the stars. It was next made clear that the stars 
fell into natural classes, white, yellow and red, with 
intergrades. The stellar conditions of extreme heat 
made it possible to investigate the properties of 


matter at their simplest. Tho intensities of the lines 
of the spectrum were almost as important as their 
position. Iron was shown to be abundant in the sun, 
copper next, silver comparatively rare. Fifty-eight 
elements are now known in the sun ; improvements 
in apparatus will no doubt disclose others. Sir 
Normai\ Lucky or was. right in surmising that atoms 
themselves are structural, they disintegrate in white 
stars ; he was again right in holding that the width 
of a line is proportional to the number of atoms 
producing it. In the interior of stars, the atoms of 
light elements are disintegrated by the collision of 
protons with the nuclei. There is an unsearchable 
part of the solar spectrum ; the lines of the missing 
elements may occur within it. At the conclusion of 
the lecture, diagrams were shown which gave the 
number of atoms actually eon corned in different 
kinds of stars. 

Artificial Transmutation of the Elements 

On June 2 at Oxford, under the auspices of the 
Junior Scientific Club, the annual Boyle lecture was 
delivered by Lord Ruthorford, who took oh his 
subject, the “Artificial Transmutation of the Ele¬ 
ments”. He described the pioneer achievement of 
Messrs. Cockcroft and Walton at the Cavendish 
Laboratory in Applying the high-voltage method of 
generating fast 1 streams of protons for producing 
atomic transformation, and detailed recent develop¬ 
ments of method by which it was possible to obtain 
still greater results at a lower voltage. Furthor 
modifications had led to conclusions of high interest, 
and the new type of projectile now in use will no 
doubt result in extending the knowledge of types of 
possible transformation. Tt was probable that 
further assaults would be made on the stability of 
the nucleus, and there was already evidence of the 
appearsiice of a positively charged particle of mass 
comparable with that of the negative electron. 

Constitution and Temperament in Man 

In Hcientia, 63, 4, K. H. R. Edwards outlines the 
chief lines of approach to the study of the relation¬ 
ship betwoen constitution and temperament, namely, 
the genetic, the teleological, the physiological, and 
the psychopathologicttl. He realises that suoh 
differentiations are of descriptive rather than prac¬ 
tical utility. He discusses the data relevant to the 
problem as presented by Bartlett, McDougail, 
Kretschmer, Pavlov, and Jaensch, and, perhaps 
somewhat optimistically, concludes that in the near 
future the advances in physiology, psychiatry and 
psychology will solve the problem. Discussions on 
temperament are complicated by the vagueness of 
writers as to the meaning of the word, coupled with 
the fact that popularly it is used for emotional 
instability, so that a well-balanced person would not 
be accredited with any temperament. The concept 
arose out of the observation that individuals differ 
in susceptibility to disease, and the hypothesis that 
this was due to some difference in physiological 
make-up (orasis, temperaxnentum, complexion) is at 
least as old as Hippocrates, although generally known 
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in the form given to it by Galen. It is therefore a 
legitimate problem to investigate the truth of this 
hypothesis, and a survey of the literature shows that 
this has motivated many ‘arm-chair’ theories and a 
little experimental work. Physicians also observed 
that variation in disease susceptibility seemed to be 
linked with structural differences and psychological 
differences, and this presents another problem. The 
observed psychological differences are for the most 
part emotional in character. We thus have three 
variables, each very complicated, and for each wo 
need measuresf With the passing of time, emphasis 
has beon placed on the psychological differences, but 
very often one of the old hypotheses is implicit. 

Royal Cornwall Polytechnic Society 

Included in the ninety-ninth annual report of the 
Royal Cornwall Polytechnic Society is an account 
of the annual meeting held at Falmouth in February 
1032. On that occasion the president remarked that 
he looked back with pride on the very good work 
that the Society had done since its institution. “It 
has for 99 years been fostering useful crafts, pro¬ 
moting utilitarian arts, and promulgating tho logic 
and tenets of science, all in the interests of the Cornish 
industries.” The principal event during the preceding 
year had been the renovation and adaptation of tho 
premises of the Society for receiving tho Falmouth 
Museum, the control of which had been transferred 
to tho Society from the Town Council. The renova¬ 
tions had cost about £1,450. Together with the 
usual information about membership and finance, 
the report contains accounts of the summer meeting 
and seven original contributions. Among these is a 
short but useful account of the development of 
explosives and a sketch of the life and work of the 
Cornish engineer Michael Loam (1797-1871) the 
inventor of the man engine. Before tho days of 
steam winding engines, miners generally ascended and 
descended the shafts by ladders, a practice which 
proved very injurious to their health. At the first 
meeting of the Society premiums were offered for 
some improvement on the existing methods and in 
1838 a sum of £600 was offered for the application of 
machinery to facilitate the ascent and descent. 
Through these offers Loam was led to the invention 
of the man engine consisting of rods fitted with 
platforms, which wero raised and lowered several feet 
at a time by an engine. There wero fixed platforms 
in the shaft and men ascended or descended by 
stepping alternately on to a fixed platform and then 
a moving platform. The same plan was in use in 
Germany. 

The Pepys Tercentenary 

In commemoration of the tercentenary of the birth 
of Samuel Pepys, which fell on February 23, a lecture 
was delivered by Mr. Edwin Chappell, at Cloth- 
workers’ Hall, Mincing Lone, London, on that date, 
recalling the primary circumstances of Pepys’s 
career, these being brought into pleasant and effective 
remembrance by means of a series of one hundred 
and forty lantern slides. The lecture was published 
in the Mariner '9 Mirror } vol. 19, No. 2, April 1933. [ 


Pepys was Master of the Clothworkers* Company in 
1677, and thirty-six years ago a lecture on Pepys 
was given in its Hall by Mr. H. B. Wheatley. 
Since then much valuable Popysian literature has 
been issued, and Mr. Chappell himself has made a 
close study of the subject. We learn that the name 
Pepys may bo pronounced, without criticism, as if 
written ‘Pcppis’. The full story of Pepys’s association 
with the pioneer leadors in philosophical inquiries of 
his period remains to be written ; but it would not be 
advisable to attach special personal significance to 
Pepys’s imprimatur on tho title pago of Newton’s 
“Principia” ; it was the outcome of a formal request 
made to Pepys to license tho book, and no more. 
Some attention was given in the lecture to contem¬ 
porary portraits of Pepys. Knellor’s canvas, which 
hangs in the rooniH of the Royal Society, was Popys’s 
own gift, mode whilst president, and it has never 
loft the Society’s kooping. If, as Mr. Chappell 
remarks, “it seems to be acoeptod that this portrait 
is a copy”, then Pepys’s sense of prestige, and the 
understanding of his colleagues (one of them Evelyn), 
are called in question. 

Dangers of Very High Voltages 

The Institute of Fire Engineers has recently 
carried out experiments at Croydon on an overhead 
wire carrying current at 132,000 volts. A jet of 
water was projected against this wire at a distance of 
about thirty feet by means of a fire hose, and 
pressures of about fifty volts wore measured between 
the nozzle and earth. The fireman said that only 
a prickly sensation was felt in his hands. An account 
of the experiments is given in the ElerJrioal Times 
of May 25. In an editorial comment it is pointed 
out that it is not to bo concluded from those experi¬ 
ments that playing a hose on high tension wires is 
safe. Nothing serious should happen to the man 
who operates the hose at earth potential, but if a 
jet of falling water in contact with the wire touched 
a bystander whose shoes happened to be wet, it 
might easily kill him. A roeont law ease in the Leeds 
County Court illustrates the dangers that arise when 
any conductor, oven a bad conductor, touches a 
grid main. The mast of a barge being towed on the 
canal between Goolo and Barnsley in Yorkshire 
touch<xl the grid overhead line. The bargee, who was 
on the towpath at the time, hoard a scream. Running 
back, he saw all the barge ablaze and his son lying 
on his back “as if he were dead”. All the iron of 
the mast and the deck was burned and twisted. 
The chains became liquid and poured about like 
water and the mast fell down. His son had to go to 
hospital and the barge was laid up after the accident 
for six months. As the high tension wire had been 
strung across the canal at the prescribed height, the 
bargee got no damages as it was a case of “con¬ 
tributory negligence”. 

Electrification of an Ice Factory 

The Grimsby Ice Company has now the largest 
ice factory in the world. The trawlers of Grimsby 
fish in the North Sea and off the west coast of Green¬ 
land. All the six hundred trawlers take supplies of 
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ice when they set off for the fishing grounds, each 
boat taking about 15 tons when going to fish in the 
North Sea and four times as much when fishing in 
Icelandic waters. In the Metropolitan- Vickers 
Gazette for March and April, J. H. Lamb gives an 
interesting account of the electrification of the 
factory. The plant is capable of turning out 1,200 
tons of crushed ice a day and delivering it into the 
holds of the fishing vessels by means of a fleet of 
motor lorries. Before reconstruction, the plant was 
driven by ponderous slow-speed engines. It has now 
been replaced by electrically driven compressors and 
all the auxiliary equipment has been completely 
electrified. The refrigerating medium is ammonia 
and the ammonia gas is raised in the compressors to 
a pressure o^betwocn 100 lb. and 180 lb. per sq. in. 
It is next cooled and liquified by passing through a 
condenser. The liquid then passes to the refrigerating 
plant in tubes surrounded by brine. The liquid 
expanding to its gaseous form absorbs heat from the 
brine which is cooled below 0° C. The cold brine is 
circulated in a large tank containing the cans which 
hold the pure water to be frozen. The four com¬ 
pressors are driven by four motors each of 600 
horse power. Those are supplied with electric power 
by the Grimsby Corporation, through a transmission 
line at 6,300 volts. The.Joe Company is developing 
a new process of freezing which it is hoped will 
popularise frozen fish. Complaints have been made 
that frozen fish are ‘soft* or ‘mushy* when thawed. 
By .rapidly freezing them the water between the 
flakes of the fish does not crystallise and when 
thawed ffris stated that the fish is just as firm and 
white as fresh fish. 

Progress at the Indian Institute of Science, Bangalore 
The April number of Electrotechnics t the journal 
of the Electrical Engineering Society of the Indian 
Institute of Science at Bangalore, proves that rapid 
progress is being made in developing its activities. 
It has been decided to instal in the Electrical Depart¬ 
ment a radio frequency standard which will enable 
measurements to be carried out with the highest 
accuracy over a range extending from 10 to 24,000 
kilocycles per second. The Government of India will 
recognise the Institute's certificates. It is hoped that 
this will prove the first step towards the establish¬ 
ment of a National Physical Laboratory of India. 
An obituary notice of the late Dr. Alfred Hay, who 
was appointed to the chair of electrical technology 
at the Institute in 1908, appears in this issue. Many 
of his students have done good work in electrical 
research. He was sadly missed by them when he 
left for England in 1923. He died in Cyprus in 1932. 
He was succeeded by Prof. J. K. Catterson-Smith, 
who is now Siemens professor of electrical technology 
at King’s College, London. He did excellent work 
in developing radio research at Bangalore. Sir C. V. 
Raman became director of the Institute in succession 
to Dr. M. O. Forster, whose well-merited knighthood 
announced among the King’s birthday honours will 
give particular pleasure to his friends. An interest¬ 
ing account is given of the Uhl River hydro-electric 


scheme. The combined output of the power stations 
will be 150,000 kilowatts. From an article by C. B. 
Sethna, director of the Bombay broadcasting service, 
on the progress of broadcasting in India, it appears 
that Calcutta, Bombay and Madras have now a 
regular broadcasting service. What is wanted seems 
to be a few high-power broadcasting stations at the 
oentres of culture of the important linguistic areas of 
India. 

Exchange of Goods during Economic Depression 

Reversions to simpler types of economic organisa¬ 
tion are not uncommon in times of economic stress, 
and an interesting example is provided by the 
development of the exchange of goods and services 
by barter in the United States during the present 
economic depression. In 1931 a small exchange was 
opened in Salt Lake City to facilitate the barter of 
unemployed labour for surplus farm produce. Since 
then, the movement has spread rapidly to many 
parts of the country and now covers a wide range of 
trades and professions. A National Development 
Association was formed to organise the exchanges, 
and in July 1932 this body introduced a medium 
of exchange in the form of paper tokens known as 
‘scrip*. This ‘scrip’ represents to the holder the 
value of the produce or servioes he has providod and 
can be exchanged for an equal value of other produce, 
being readily accepted by traders, shops and theatres. 
The issue of ‘scrip* is, however, far from being an 
innovation in the United States, and recently Mr. 
T. T. Belofce, curator of history in the Smithsonian 
Institution, arranged an interesting exhibition of 
earlier examples. During the decade 1832-42, 
numerous bank failures led to much money being 
withdrawn from circulation, and to meet the mone¬ 
tary stringency a large number of so-called ‘hard¬ 
time tokens* were issued. Some of these bore lauda¬ 
tory or satirical legends referring to the financial 
policies of Jackson or Van Buren. In the same 
period, many commercial firms issued a kind of 
token money known as 'store oards*. Up to the 
Civil War, paper scrip issued by banks and private 
firms of almost every imaginable character circu¬ 
lated extensively. Some of it was well-drawn and 
finely engraved, but so rapidly did many of the 
issues deteriorate in value that they came to be 
known as ‘skin plasters’. 

B.D.H. Products 

We have reoeived from the British Drug Houses 
Ltd., London, N.l, leaflets describing the nature and 
uses of certain of their produots. 'Spironine', a stable 
elixir, contains in each fluid drachm 3 grains of 
di-iodo-caffeine hydroiodide together with the soluble 
constituents of 7J grains of coffee. It is recommended 
for the relief of asthma during the intermittent 
paroxysms. It should be given at the onset of an 
attack, its effect being immediate. By checking the 
paroxysms it prevents the development of such 
chronic conditions as emphysema and bronchitis. 
Another drug of great value hi the treatment of 
asthma is ‘Ephedrine 1 , which also finds a place in 



June 10, 1933 


NATURE 


835 


the treatment of hay fever and whooping cough. 
Ephedrine B.D.H. is issued in tablets and in solution 
in ampoules, and as an elixir, an inhalant, a throat- 
spray and a nasal jelly. 'Acriflavine BJV is a useful 
antiseptic for the treatment of wounds and local 
septic conditions. It can also be administered by 
mouth (as neutral acriflavine or euflavine in enteric 
coated tablets) or by intravenous injection. A new 
edition of the firm’s vitamin booklet has also been 
prepared. It describes the usee in general practice 
of ‘Radiostoleum’ (vitamins A and D concentrate), 
*Radio-Malt* (containing vitamins A, B,, and D), 
‘Radioatol’ (vitamin D) and ‘Avoleum* (vitamin A). 
*Radiostoleum’ liquid is standardised to a ‘blue 1 value 
of 600 by the Carr-Prioe test and contains 3,000 
international units of vitamin D (calciferol) per gram. 
The capsules have a ‘blue 1 value of 1,000 and each 
contains 1,200 vitamin D units. It is recommended 
as a preventive against infection and also in the 
prophylactic and curative treatment of rickets and 
osteomalacia and dental caries. ‘Radiostol' solution 
is prepared from pure crystalline calciferol. It is 
standardised to contain 3,000 vitamin D units per 
gram (B.P., 1932). ‘Avoleum 1 is standardised to a 
‘blue 1 value of 1,000. 

Pathology and Bacteriology at Leeds 

The annual report for 1932 of the Department of 
Pathology and Bacteriology, University of Leeds, by 
Profs. M. J, Stewart and J. W. McLeod, recently 
issued, surveys the teaching and research work 
carried out in the laboratories. The research work 
includes investigations on industrial pulmonary 
diseases, studies in renal function, and on different 
cultural types of the diphtheria bacillus. In four 
hffimatite miners on extreme degree of pulmonary 
fibrosis was detected. In cancer research, Dr. Bonser 
has obtained results strongly suggesting that it is 
possible to breed a race of mice which respond very 
early to tumour induction by means of tar. 

The Ross Institute and Hospital for Tropical Diseases 

The annual report and accounts for 1932 of the 
Ross Institute and Hospital for Tropical Diseases, 
Putney Heath, S.W.I 5, records an increase in 
receipts of £1,061 compared with 1931, and the 
net loss on the year’s working is reduced to £429. 
Additional donations and annual subscriptions would 
be very weloome so that the work of the Institute 
may be extended, and income and expenditure may 
at least balance. Information is given respecting 
the activities of the Institute in various parts of the 
world, particularly in regard to anti-mosquito 
measures and malaria control, together with a 
summary of the research work conducted in the 
laboratories and elsewhere. 

Announcements 

Tax Research Defence Society will hold its annual 
general meeting at the London School of Hygiene 
and Tropical Medicine, Reppel Street, London, W.C.l, 
on June 22 at 3 p.m., when the seventh Stephen 
Phget memorial lecture will be delivered by Major- 


Gen. Sir Leonard Rogers on “The Saving in Life 
and Suffering, due to Medical and Veterinary 
Research, with special Reference to the Tropics 11 . 

We have received from Messrs. W. Watson and 
Sons the thirty-third edition of their catalogue of 
microscopic objects. The contents of this list, which 
are well classified, include a wide range of slides 
useful for teaching and demonstration purposes, and 
many that will appeal to the mioroscopist who 
desires slides of named species, for example, of 
diatoms, prepared for careful examination. 

Another volume of collected researches, published 
from the wards and laboratories of the London 
Hospital during 1932, lias been issued by'the Publica¬ 
tions Committee (London : H. K. Lewis and Co., 
Ltd., 136 Gower Street, W.C.l. 7s. fid. net). The 
papers included, all of which have been published 
elsewhere, deal with many branches of the science 
and art of medicine and form a notable contribution 
to the subject. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An 
assistant lecturer in mathematics at the University 
College of South Wales and Monmouthshire, Cardiff 
— The Registrar (Juno 12). A temporary assistant 
at the Mersey Laboratory of the Department of 
Scientific and Industrial Research—The Secretary, 
16, Old Queen Street, Westminster, S.W.I (June 13). 
Two full-time lecturers in chemistry at the Poly¬ 
technic, Regent Street, London, W.l—The Director 
of Education (June 16). A lecturer in physiological 
chemistry at Guy’s Hospital Medical School—The 
Dean, Guy’s Hospital Medical School, London 
Bridge, S.E.I (June 19). A junior scientific officer 
at the Fuel Research Station, East Greenwich—The 
Becrotary, Department of Scientific and Industrial 
Research, 16, Old Queen Street, Westminster, 
London, S.W.I (June 19). A full time medical 
radiologist in the Western Infirmary and University 
lecturer in the University of Glasgow—J. Matheson 
Johnston, 87, Union Street, Glasgow (Juno 21). A 
professor of electrical engineering at University 
Collego, Nottingham The Registrar (June 21), A 
principal of the Pontardawe Mining and Toclinical 
Institute and Junior Technical Day School—The 
Director of Education, County Hall, Cardiff (June 22). 
A lecturer in mathematics and an assistant lecturer 
in electrical engineering at the Manchester Municipal 
College of Technology—The Principal (July 1). A 
professor of mathematics at the Auckland University 
College, New Zealand—The Secretary of the Uni¬ 
versities Bureau of the British Empire, 88a, Gower 
Street, London, W.C.l (Aug. 1). A mycologist in the 
Department of Plant Pathology at Rothamated 
Experimental Station, Harjxmden—The Secretary 
(Sept. 16). A professor of organic chemistry at the 
University of Liverpool—The Registrar. An assistant 
civil engineer and an' assistant mechanical engineer 
for the Commissioners for the Port of Rangoon— 
Sir Alexander Gibb and Partners, Queen Anne’s 
Lodge, Westminster, S.W.I. 
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Letters to the Editor 

\The Editor does not hold himself responsible for 
opinions expressed by hiis correspond?nts . Neither 
can he undertake to return , nor to correspond with 
the writers o/, rejected manuscripts intended for this 
or any other p<irt of Nature. No notice is taken 
of anonymous communications.] 

Development of Fuseaux, Aleuriospores, and Spirals 
on detached Hairs infected by Ringworm Fungi* 

So long ae hairs infected with Microsporon audouini , 
Trichophyton gypseum , and other ringworm fungi 
remain attached to the body, the fungi attacking 
them oonwist only of hyphto and small round spores. 
Those spores arise by the rounding-off and dis¬ 
articulation of the cells of the hyphao and may be 
regarded as chlamydo&pores . In contrast to the lack 
of variety of organs found in a hair stands the number 
of characteristic structures which are produced when 
these fungi are grown on synthetic and natural 
media (Sabouraud 1 , Langeron and Milochevitch 1 ). 
Thus Trichophyton gypseum , when grown on 
Sabouraud’s maltose-peptone agar, develops: (1) 
conidia , resembling somewhat those of the form- 
genus Sporotriehuyn , which are termed by medical 
mycologists aleuriospores ; (2) large, pleuriseptate, 
spindle-shaped mucroconidia wliich are termed by 
medical mycologists fuseaux ; and (3) helically coiled 
hyphen, known as spirals. 



Fut. l.—Humim hair natnr&lty luf«cip*| with Trichophyton 
Mtpieum, HhowhiK dfvelopmrnt of fum>aux after HI days in » 
moist cell without the addition of any* nutrient medium. 
Photographed In air. x 27S. 


It must he assumed that these organs, hitherto 
known only in culture, develop only under artificial 
conditions or else, as Sabouraud 1 has suggested, they 
form part of a saprophytic stage in the life-history 
of ringworm fungi which so far has remained 
undiscovered in Nature. 

One characteristic of ringworm is that the hairs 
on the lesion, when invaded by the fungus, become 
brittle and tend to break off. It can easily be 
imagined that hairs from ringworm lesions on animals 
must often fall to the ground in moist places. An 


attempt has therefore been made to reproduce 
experimentally the moist conditions in whioh such 
infected hairs may find themselves on reaching the 
ground. 

In August, 1932, a boy suffering from kerion of 
the scalp—a deep, suppurating form of ringworm— 
was admitted to the Winnipeg Children's Hospital, 
His parents believed that he had acquired the disease 
from infected cattle on their farm. Hairs were 
removed from the lesion and, when examined with 
the microscope, wore found to be infected with a 
Trichophyton belonging to tho ectothrix mi oroides 
group of Sabouraud. Isolations made from other 
hairs gave cultures of Trichophyton gypseum. Some 
of the infected hairs were stored in a dry place 
between sterilised glass slideH. A fow of the hairs 
which had remained dry for about six months wore 
caused to hang from tho under sides of the cover- 
glasKos of van Tieghem cells, but they were not 
covered with water or a drop of culture medium. 
These hairs won? then exposed to various conditions 
of humidity controlled by solutions of known osmotic 
pressure placed in the bottom of the cells. Thus the 
hairs and the fungus within them wore supplied 
merely with water vapour. 

Germination of the chlamydospores in the hairs 
suspended in tho van Tieghem cells soon took plaeo, 
and each hair slowly became surrounded by a fringe 
of mycelium. Tho ends of many of the hyphm then 
thickened and formed macroconidia (fuseaux). These 
rnacroconidia increased in size and abundance until 
they formed a halo around the hair, as shown in 
the photomicrograph reproduced in Fig. 1. 

Not only were macroconidia formed by the 
mycelium which had grown out of the hairs but 
conidia (aleuriospores) and spirals also. The conidia 
wore much less conspicuous than the macroconidia, 
from which they could be readily distinguished by 
their smaller size and rounded unicellular structure. 
The spirals were closely coiled and resembled the 
spirals usually produced in cultures on agar and other 
media. 

Macroconidia (fuseaux) and conidia (aleuriospores) 
have also been obtained on detached hairs naturally 
infected by Microsporon audouini and by M.felineum . 
Other species of dermatophytes are now being studied 
with tho help of the new technique. 

The experiments just described demonstrate that 
a ringworm fungus present in naturally infected hairs 
may, when the haii^ are placed under suitable 
conditions of humidity without the addition of any 
nutrient medium, enter upon a new phase of growth. 
In this saprophytic stage of the life-history, spore- 
forms and other organs are produced whioh hitherto 
have boon found only in artificial cultures. 

Although ringworm fungi will grow upon various 
sterilised natural media, such as horse-dung, straw, 
and grains of cereals, it has not yet been shown that 
they can flourish on those substrata under natural 
conditions which involve competition with other 
organisms. In the fallen infected hairs, on the other 
hand, a dermatophyte is in an advantageous position 
relatively to other organisms. By the time the in¬ 
fected haii-s and scales fall from the body, the 
parasite has thoroughly penetrated their substance 
and converted much of it into fungal spores. A 
Considerable amount of fungal protoplasm is there¬ 
fore lying dormant within the hair ready to begin 
growth at once when brought into a suitable environ¬ 
ment. Further, a fungus growing on such keratinised 
tissues as hair and scales has the advantage of 
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freedom from competition, since it is growing on a 
substance which few other organisms are able to 
attack. It is possible that saprophytic stages of 
ringworm fungi may one day be found in Nature on 
various substrata other than fallen hairs. However, 
it may well be that cast off hairs and epidermal 
scales are the most important natural substrata on 
which ringworm fungi pass their saprophyt ic existence 
and produce spores capable of infecting new human 
and animal hosts. 

The authors desire to express their thanks to 
Prof. A. H. Reginald Bullor for assistance in the 
preparation of the manuscript. 

A. M. Davidson. 

P. H. Gregory. 

University of Manitoba Medical College, 

Winnipeg, Canada. 

March 27. 

• Part of an InveatlRathm bolng carried out with financial assistance 
from Iho Banting Research Foundation, Toronto. 

1 Bahouraud, R., “Lea Telgnus”, Paris, pp. 683 724 ; 1010. 

■ Lan«eron, M., and Mlloehrvtteli, S., Ann. ParasiL, 8, 422-430, 
and 4fi6-608 : 1030. 

1 Babouraua, K., lor. rit., pp. 725-727. 


A Fly Pest of Timothy Grass 

Attention has been directed in recent years to 
the occurrence of a partial ‘stripping* of the flower- 
heads of Timothy Grass (Phleum Catenae) before 
these? have emerged from the sheath'. In Norway, 
1914\ Sweden, 1912-1916*, Austria, 1921-1923*, and 
Russia, 1928-1929 4 , this damage has been traced to 
the maggots of Cord y lurid Diptera, especially 
Amaurosoma armilUitum Zott. Similar attacks have 
boon noticed in Scotland and in 1931 Macdougall 6 
suggested that “a species of Amaurosoma” might be 
the cause. 

In June and July 1931 wo received, from the 
neighbourhood of Stirling, specimens of the grass 
showing the damage in progress. The larvfh, which 
were then feeding, afterwards pupated in soil and 
were kept in the laboratory until flies emerged in 
April and May of 1932. These were submitted to 
the Imperial Institute of Entomology and were 
identified by Sir Guy Marshall as Amaurosoma 
armillcUum Zett. With them were sent flies caught 
by us, in the original locality, on June 8, 1932, 
which proved to be of the same species. Some of 
the latter mated and laid eggs, on Timothy grass, 
in the laboratory. 

The egg is approximately 1 mm. in length, pale 
yellow in colour, tapering towards both ends, convex 
and smooth below, having four longitudinal ridges 
above and a reticulate pattern between these. 
Similar eggs on Timothy grass were brought in from 
the field on June 1, 1932. In all cases the egg was 
laid at the base of a leaf-blade, just above the ligule, 
long axis parallel to the veins of the leaf, and on a 
plant of which the flower-head had not yet appeared. 
We have never found more than one egg on a leaf, 
seldom more than one on the same plant. 

The eggs laid in the laboratory hatched in four 
to five days and the larvse gained access to the head, 
in most oases between the edges of the folded leaves, 
in one case by perforation of the leaves. Usually 
not more than one larva has been found in one head. 
The larva was seen to work round the head and 
downwards, devouring the flower-buds and cutting 
off the glumes. As much as one third of the head 
might be stripped. 


When full-fed the insect drops to the ground and 
pupates immediately beneath the surface of the soil 
among the roots. It remains in the pupariurn through¬ 
out the following winter. We have found no evidence 
of a second generation in the year. 

Further investigations are being made, in the 
laboratory and in the field. 

L. A. L. King. 

Agnes A. Meikle. 

Department of Zoology, 

West of Scotland Agricultural College, 

Glasgow. 

May 8. 

1 Ilrtin? nf Applied Entomology, 8. A. 107 : 1015. 

* lbid., 0, A. 150 ; 11)18. 

* lbid.> 18, A. 100; 11)25. 

4 Ibid.. 10, A. 283 ; 1031. 

1 Trans. Hhhlatul and Ayrir. Sac., 43. 130 ; 1931. 


Effect of Rainfall-Evaporation Ratio on Insects 
, Inhabiting the Soil Surface 

Certain insects inhabiting the soil surface are 
markedly affected by soil moisture, largely owing to 
its influence on the humidity of their surroundings. 
Soil moisture is primarily dept indent on the ratio of 
rainfall to evaporation (RjE) ; important secondary 
factors being soil type and its vegetative covering. 
If values for the RjE ratio in an area are known, a 
useful index to the conditions in the micro-environ¬ 
ment at the soil surface is available for ecological 
studies 1 . Evaporation from a froe water surface is 



nearly proportional to the saturation deficit of the 
air, other variables being constant. Saturation deficit 
is available for stations where tomperature and rela¬ 
tive humidity are recorded, and evaporation values 
can be determined approximately by roforenco to 
evaporation records for comparable stations. Owing 
to the variables involved, particularly wind and the 
character of the soil surface, the computed values 
can be only roughly approximate. 

I have used a method with reference to Smintkurua 
viridis L. (Collembola), in South Australia, to show 
the months in which the species will occur and its 
probable geographical distribution over the State. 
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In Fig. 1(a) the mean evaporation each month at 
Adelaide is plotted against saturation deficit. Values 
for the latter wore calculated from the mean relative 
humidity (9 a.m.) and mean air temperature. In 
Fig. 1(6) the saturation deficiency value was multiplied 
by the mean total wind miles for the month (abscissa) 1 . 
The significance of the wind factor is clearly shown. 

The mean monthly saturation deficit was obtained 
for 21 stations in the State, from temperature and 
humidity records, and monthly evaporation values 
were calculated by reference to evaporation data for 
Adelaide. In making the computations, values for 
wind were considered to be the same as for Adelaide. 
Mean monthly rainfalls from 220 stations (including 
the 21 stations above) were used and maps wore 
prepared showing the areas and months in which 


and artificial irrigation. The work will be described 
in full in the Australian Journal of Experimental 
Biology and Medical Science . 

Jambs Davidson. 

Waite Institute, 

University, Adelaide. 

March 8. 

1 Livingston, E. B. and Shrove, V., Carnegie Institution of Washing¬ 
ton, Pub. No. *284, mi. 

1 Data from Official Yearbook, Comm. Australia, p. £3 ; 1930. 


Insect Transmission of Virus A of Potatoes 
It has been proved in previous work carried out 
in this laboratory that the crinkle disease of potatoes 
is a virus complex caused by the combination of the 
virus of simple mosaic and a hitherto 


undescribed constituent which has been 
designated virus A by Murphy and 
McKay 1 . It hod already been shown by 
Saloman* that crinkle was not trans¬ 
mitted as such by needle inoculation, and 
it is now well established that the disease 
obtained in this way is equivalent to a 
simple mosaic or to the needle-borne but 
not aphis-borne disease (due to virus X ) 
secured by K. M, Smith* from Up-to- 
Date. In other words, virus A is dropped 
on needle inoculation. 

When attempts were made to transmit 
crinkle by means of the aphis Myzus 
pereicce, Sulz. it was found that the full 
crinkle complex was not produced, but 
that there resulted in healthy President 
potato a form of veinal mosaic of a mild 
nature. Crinkle originating from both 
President and Irish Chieftain gave the 
same result. Examination of this disease 
showed that it was not simple mosaic, for 
it produced aoronecrosis by grafting on 
British Queen and Up-to-Date and vein- 
banding by neodling to tobacco. Attempts 
to infoct Datura Stramonium by needle, 
graft and aphis produced no visible symp¬ 
toms. These manifestations are the 
characteristics of virus A. When simple 
mosaic was grafted on President contain¬ 
ing the aphis-transmitted disease, typical 
and persistent crinkle symptoms 
developed in the stock plants. 

Virus A was also transmitted direct 
from Irish Chieftain potato carrying this 
virus by means of Myzus persicas to 
healthy President, British Queen, Up-to- 
Fio. 2 . Date, tobacco, and President containing 

. . __, _ a simple mosaic derived by needle 

rainfall exceeds evaporation. The ratio R\E « 1 was inoculation from crinkle. The results were the 

taken as the critical value below which the conditions as before ; a mild veinal mottle resulted in healthy 

may become too dry for the active stage of Smm - President, acronecroeis in British Queen and Up-to- 

thurue . From these maps, together with monthly Date, vein-banding in tobacco, and crinkle in 

isotherms, the areas in the State climatically suitable President containing simple mosaic, 

for population increase of S. viridis were defined It is, therefore, clear'that Myzus persists is an 
(Fig. 2). The values for RIB and for temperature in efficient vector of virus A from potato to potato and 

relation to development were used to indicate the tobacco, and so far as crinkle is oonoemed it transmits 

months in which the greatest increase may occur. it selectively to the exclusion of the simple nr n m fo 

The predicted areas agree olosely with the actual element. This is very convenient in experimental 

records. In areas II and III, soil type and absence of work, since virus A is otherwise inoculable with 

suitable food plants are important edaphio factors difficulty. On the other hand, if anr ^b eir virus wore 

restricting the spread of the species in certain districts. present of which Myzus persicce was also a vector 

The presence or the insect on the swamps along the it is likely that the insect would transmit both. The 

River Murray in areas II and HI is due to soil type aphis-borne virus (afterwards identified as F) trails- 
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mitted by Myzua pereioce from the crinkle in Myatt's 
Ashleaf used by K, M. Smith 4 was not identical with 
virus A f as is seen, among other reasons, from the 
fact that Smith’s Y was readily returned by needle 
from tobaooo to potato, in which it produced ‘crinkle 
and leaf-drop streak’ in the variety President. Virus 
A is not so returnable, nor does it over in my ex¬ 
perience produce suoh symptoms in this variety. As 
Murphy 1 has already suggested, it is possible that 
virus A was also present in Smith’s crinkle, in which 
case it would be carried by the insect along with 
Y , and since both produce similar vein-banding 
symptoms in tobacco, no evidence of its presence in 
that plant would be available, while the effect of this 
particular Y on President was so severe tliat the 
faint symptoms of A would not become visible. 

There is some evidence to show that Myzus 
circumflexue f Uuckt. may also act as a vector of 
virus A . Macrosiphum solani , Kalt. (Myzua pseudo- 
solani f Theob.) failed to transmit the virus, as did 
the capsids Lygus pabulinus t Linn, and Ccdocoris 
bipunctatus, Fabr. 

James B. Loughnank. 

Albert Agricultural College, 

Glasnovin, 

Dublin. 

April 21. 


Murphy, Paul A. and McKay. Robert., Sri. Prnc. Hoy. Dublin Soc 
00 (N.8.), SO, 227-247 ; 1932. 

' Sftlaman, R. N. ( Ptoc. Roy Soc., B. 100. 50-83 ; 1930. 

* Smith, Kenneth M., Proc . Roy. Soc., B, 109. 2M-2G7 ; 1931. 

A Ann. App . Biol., 17, 2, 223 240 ; 1930. 

1 Murphy, Paul A., Sci. Proc. Roy. Dublin Soc., 00 (N.8.), 18, 
103-210; 1932. 


Insects and Micro-Climates 

Messrs. Lkeson and Mellanby have directed the 
attention of entomologists to the changes in tem¬ 
perature in small local areas due to evaporation 1 . 
The present communication is offered in elaboration 
of their suggestion. 

In Morelos, Mexico, there is a long dry season— 
September to May- followed by a period of steady 
rains from June through July, August and part of 
September. In July, during the rains, the relative 
humidity may stay so high as 90 per cent for days ; 
while in March, the hoight of the dry season, it may 
go so low as 15 per cent. This very low humidity, 
however, is in all probability never experienced by 
the Mexican fruit fly, Anastrepha ludens (Loew) ; 
nor for that matter, the high temperature of the day. 
Direct observations of the flies during the hot arid 
days showed that they favour the under side of the 
leaves of the mango trees. The thickness of the foliage 
of these trees and their high rate of transpiration 
account for a difference of ten degrees and more 
(Fahrenheit) from the periphery to the centre of the 
tree. Transpiration takes place almost entirely on 
title lower side of the leaves ; and there the flies are 
to be found during the dry season. 

Hie mango is the chief host of the Mexican* fruit 
fly in Morelos, Up to the present, the attention of 
observers generally has been focused exclusively on 
the suitability of the mango fruit for the egg and 
larval stages of the fly. In this, I think, we have 
been in error. The compactness of the foliage and 
the amount of transpiration render the tree itself 
highly suitable as an environment for the adult 
flies in respect to temperature. The latter move 
about surprisingly little in the course of their life* 
indulging *>tdy h* short circular flights in 


ordinary circumstances ; and as mango fruits are 
entirely acceptable as an egg-laying medium, a high 
degree of infestation—about 99 per cent—is the 
result. 

The same kind of effect can be observed in the 
case of Opius crawfordi (Vier), the chief parasite of 
Anastrepha ludens. A study of Opius adults was 
made under laboratory conditions, and showed that 
the difference between 20 and 46 per cent relative 
humidity is physiologically enormous, when judged 
by mortality figures. Under field conditions. Ana - 
strepha iurvje in sweet limes arc parasitised by Opine 
to a vory much lessor extent than larvae in mangos, 
even though both types of tree grow in close proximity 
in the same grove. It wok found that the humidity 
among the open-branched sweet lime trees is very 
much lower than among the densely foliaged mangos. 

The concept of an association between insect and 
host fruit should bo broadened to include the tree 
itself. The rate of' transpiration of a host plant may 
be a determining factor in the survival of an insect, 
for two reasons ; the lowering of the air temperature 
by evaporation from leaf surfaces, and the local 
increase in atmospheric humidity from the same 
source. 

H. H, Darby. 

Bartol Research Foundation, 

Swarthmoro, Pa. 

May 8. 

* KATl’KR, 181, 303, March 11, 1933, 


Efficiency of Anti-Stokes Fluorescence in Dyes 
According to Kautsky and his collaborators 1 , the 
majority of the molecules of dyes investigated by 
them, among which wore also the molecules of 
fluorescoine, show an ability to phosphoresce when 
‘energetically isolated’, for example, when adsorbed 
by convenient adsorbents. We can assume therefore 



Kio. 1.—Kner«y levels In a phosphorescent molecule, 
a-ftbsorption, ^-fluorescence, c-transItlon to metastatic level. 
d- thermal excitation,« and/-phosphorescence, ^-absorption or 
very small transition probability. 


that in such molecules there must be at least one 
metastable energy level M (Fig. 1), situated lower 
than the level F reached immediately after absorp¬ 
tion. From the state F the molecules can pass either 
to a normal Btate N, emitting the band F-N (fluor¬ 
escence), or to the metas table state M. The pro¬ 
bability of the transition M-N is very small. 
Therefore when the temperature is sufficiently high, 
a great majority of molecules will be raised thermally 
from the level M to F and will be able to emit the 
bond F-N (phosphorescence at room temperature). 
At low temperatures, direct transitions M-N take 
plaoe. These transitions are accompanied by the 
emission of a phosphorescence band which is dis¬ 
placed towards the red relatively to bond F-N; the 
duration of phosphorescence increases greatly (phos¬ 
phorescence at low temperatures). 
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As the mean life t of the state M is much longer 
than that of the level F, the phosphorescence is 
quenched appreciably more than fluorescence. This 

follows from the formula 1 1 =* ] whore k is tho 

probability of a quenching act, I the observed 
intensity of photoluminoscence. 

The absorption band N-M (inverse transition) 
must also appear if the transition M-N take place, 
notwithstanding its small probability. However, it 
will have a very small intensity as compared with 
band N-F. 

Under the influence of disturbing fields, for 
example of tho surrounding molecules of the solvent, 
the probability of transition N-M can become 
appreciably greater than that of the isolated molecule. 

In solutions, practically all the molecules which 
have reached the level M in any possible way will 
be quenched. Therefore the ahsorjition band N-M 
must bo completely inactive. 

Such inactive bands, overlapping on the longer 
wave-length side the active absorption bands (N-F) % 
can cause the falling off of efficiency as observed in 
fluoresceine solutions 8 . 4 . 8 . It is to be noted in this 
connexion, that in the region of abrupt falling off of 
yield, the values of absorption coefficients of fluor¬ 
esceine solutions reach only from 0-2 to 2 per cent 
of the maximal value. 

In the above considerations I have supposed for 
the sake of simplicity that the levels for absorption 
and emission acts aro identical. I have dealt else¬ 
where with the relative displacements of emission 
and absorption bands." 

A. JabijONski. 

Institute of Experimental Physics, 

University of Warsaw. 

April 14. 


1 H. Kmitrtky, ‘‘KnerdldumwandlunRnn an IJrrnzflflchon", Her. 
Veutich. Cham. Am., 64, 2053 and 2077 ; 1931 ; and 66, 401 ; 1932. 
■ O. Hfcprn and M. Vnlm«r, Phy*. Z ., 90, 1H3 ; 1919. 

1 8. Valentlner and M. RiJnsIgrr, Z. Phy*., 36, Hi ; 1920. 

* H. I. Wawtlow, Z. Phy 42. 311 ; 1927. 

• A. JftblortHkl, Arin Phyt. Pol.. 2, 97 ; 1933. 

•A. Jabtoltakl, Z. Phy*., 73, 460 ; 1931. Hee aluo 1'. I* rings! ip im, 
"Handb. d. l»hysC\ 28, I'&rt 1, second edition, 244. 


Interaction between Radio-Waves? 

The coming into operation of the Luxembourg 
high-power broadcasting-station ori a wave-length 
of 1190 m. has caused the following remarkable 
phenomenon. For tho first time on April 10 of this 
year it was observed at Eindhoven, Holland, that 
when a radio-receiver was tuned to Beromiinster 
(460 m.), the modulation of the Luxembourg station 
could be heard on the background to such an intensity 
that during the weak passages of the programme of 
Beromunster the programme of Luxembourg was 
heard with an annoying strength. Since the field - 
strength of Luxembourg at Eindhoven has the quite 
normal value of about 10 mv./m. (the distance from 
Luxembourg to Eindhoven is somewhat more than 
200 km.) and the same phenomenon was observed 
with different types of receivers, this cannot be due 
to cross-modulation in the receivers. It was also 
observed with a battery set away from the electric 
distribution system of the town, so that any disturb¬ 
ing influences from these sources were eliminated. 
Hence it seems that the phenomenon has its origin 
somewhere in the transmission between Beromunster 
and Eindhoven. It may be remarked that Luxem* 
bourg is situated nearly on the Sine joining Bero- 
mflnster and Eindhoven. 


Since the first observation the same phenomenon 
has been observed at Eindhoven with different 
intensities on Radio Paris (1725 m.), Budapest 
(550 in.), Munich (533 m.), Lyons la Doua (466 m.), 
Sottens (404 m.), Miihlocker (361 m.), Strasbourg 
(345 m.) t Milan (332 m.), Poste Parisien (328 m.) and 
Frankfurt (259 m.), which all lie somewhat in the 
direction from Eindhoven to Luxembourg and at a 
greater distance from Eindhoven than Luxembourg. 
It has also been observed on Beromunster at Rotter¬ 
dam, near Arnhem anti at Diisseldorf. It was always 
the modulation of Luxembourg which could be 
heard on the background. This modulation has 
not been observed on Langenberg (472 in.) and 
Brussels (509 m., 338 m.), or on a British station. 

B. D. H. Trllegkn. 

Natuurkundig Laboratorium 
der N. V. Philips’ Oloeilampenfabrieken, 

Eindhoven, Holland. 

May 4. 


Kinetics of the Iodine-Oxalate Reaction 

Since 1916, when ono of us 1 reported that this 
reaction is very sensitive to light and that the dark 
reaction has a high temperature coefficient, a large 
amount of work has been carried out on this chemical 
change by several chemists*. 

The majority of workers believe that the velocity 
of this reaction in light is not directly proportional to 
the light intonsity but varies as tho square root of 
the intensity of tho incident radiation, although 
Bhattocharya and Dhar 8 have observed that by 
using an aqueous solution of iodine in the absence 
of potassium iodide, the relation betweem velocity 
and light intensity for this reaction approaches unity 
in radiations of mean wave-lengths 6650 A. and 
7304 A. 

We have carried out further experiments on this 
reaction using normal potassium oxalate and jV/ 850 
aqueous solution of iodine without the addition of 
potassium iodide, and some of the results are as 
follows : 

Dark H750A. 8500 A. 3340 A, 3612 A. 3452 A. 3126A. 3636A. 
ii° 4-64 3-92 3 54 2-02 2 26 2*38 2*38 2-44 

When potassium iodide (N/277) was added to the 
reaction mixture, the velocity was greatly diminished 
and k 9t °lk U " assumed the high value 8*84 in the dark. 

In the absence of potassium iodide and with 
normal oxalate and JV/860 iodine, the following results 
were obtained for the relation between light intensity 
and velocity: 

Wave-length Observed ratios Ratio of light 


in A. of velocities intensity 

3500 1*32 4 

3340 1 79 4 

3536 3-25 6-25 

8500 3 97 4-34 

8750 2*71 2-44 


It appears that the relation between the velocity 
and light intensity varies from 1/3 to 5/4 approxi¬ 
mately. Several other photochemical reactions taking 
place in aqueous solutions behave in a similar manner. 
It is now well known that the photochemical reactions 
between chlorine and hydrogen and bromine and 
hydrogen in the gaseous state are proportional to 
the square root of the light intonsity Under oertain 
conditions and are directly proportional to the light 
intensity under other conditions. We have shown 
experimentally and theoretically that the relation 
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between the velocity and the light intensity (or the 
amount of absorbed light) in a photochemical change 
is not constant but changes with tho acceleration of 
the reaction by light absorption 4 , 

N. R. Dhae. 

A. K. Bhattachakya. 

B. L. Mukekji. 

Chemical Laboratory, 

University of Allahabad, 

Allahabad. 

1 Dhar, Proc. Akad. Wetmsch. Amsterdam, 18, 1084 ; 1916. 

1 Berthond And Bellraot, Bslv. CHm. Acta. 7, 307 ; 1924. Briers, 
ChApman, and Walters, J. Cham. Sac ISO, 662 ; 1920. Mukerjl and 
Dhar, J. Phyt. Chem 88, 1808 ; 1928, Allmand and Young, Faraday 
Sac , bismus., 616, April 1931, Young and Style, ibid., 493. Griffith 
and MoKcown, Trans. Faraday Soc 88, 762 ; 1032. 

1 Bhattacharya and Dhar, J. Indian Chrrn. Soc., 6, 473 ; 1929. 

4 Dhar and Bhagwat, Z. Anorg . Chem,. 190. 416 ; 1980. Malaviya, 
Dhar Had Bhagwat, ibtd., 199, 406; 1931. Dhar, "Ctiomloal Action 
of Light*', Blackie and Son, 1931. 


Ultra-Violet Bands of Oxide of Phosphorus 
The Phosphorus arc in air gives out a band spectrum 
in the ultra-violot, which is attributed to the PO 
molecule. The vibrational quantum analysis of these 
bands has been previously done by one of the 
authors 1 . The rotational structure analysis of tho 
(0, 0) band at X 2477 -80 shows that it consists of 
six main branches, namely, P l Q x E x and P t Q t R % 
and two other faint satellite brandies. For 
low quantum numbers, the satellite branches 
^Qu, and Oft lg are superposed on the main 

branches. The intensity of the lines of the different 
branches Batisfy tho criterion of a *D -*■ *rc transition. 
The bond structure is analogous to the v.bands 
of NOi os is anticipated from theoretical considera¬ 
tions. The following molecular constants (cm, 4 units) 
have been obtained. 

v; «I -416 X 10* v; * 1 ‘458 x 10 * 

-1 *3060 B m e )«1 *2332; (*p) -1 -2256 

£>> -4-60x10-* D;?*)- -4-96x10 *; 

D ; { irp -4-86x10 * 

a' = = 0-0073 * 

The detailed results will be published oisewhero. 

P. N. Ghosh. 

A. K. Sen Gupta. 

Applied Physios Laboratory, 

University College of Science, 

Calcutta. 

* I\ N. GIioaU and G. N. Ball, Z. PAyn*., 71, 302 : 1931. 


Conductivity of Mixtures of Gases 


It is well known that the electrical conductivity of 
certain gases may bo greatly increased by the 
addition of very small quantities of other gases. 
For example, the electrical conductivity of pure 
helium is greatly improved by the addition of 0*01 
per cent of pure argon. In gases, the electrical 
conductivity in uniform fields between parallel plates 
depends upon the ratio Xjp f where X is the electrical 
intensity in volts per oentimetre, and p is the pres¬ 
sure in millimetres of mercury, and is a maximum for 
a certain value Of Xjp depending upon the nature of 
tips gas. The photo-electric currents obtained with a 
constant force between parallel plates at different 
distances apart are represented by the ordinates of 
tihfe curves, Fig* 1. and the potential differences 
between the plates by the abscissa. The three curves 
grtO the currents in pure helium, in pure argon and 
helmm containing 0*025 per cent of argon. The 


values of the ratio Xjp were, 60 in pure helium, 200 
in pure argon and 15 in the mixture. Under these 
conditions the rate of increase of the current with 
the distance between the plates was a maximum. 

Two theories have been advanced to account for 
the increase in conductivity of the mixture, namely, 
the action of direct collisions of electrons with the 
atoms of argon, and the action of metastable atoms 
of helium which are formed by electron collisions 



with helium atoms. These metastable atoms of 
helium may be formod when the electrons attain 
an energy corresponding to approximately 20 volts. 
It is then supposed that tho metastable atoms of 
helium ionise the atoms of argon, which require an 
energy corresponding to approximately 16 volts. 
There is much controversy concerning the rolativo 
importance of these two processes. For example, 
Penning 1 states that the increase in conductivity 
may be attributed entirely to metastable atoms, 
whereas Townsend and McCollum* have pointed out 
that the effect of direct collisions of electrons may 
be considerable in these circumstances. 

The results given in Fig. 1 are of importance in 
showing that a large number of now ions are formed 
in the mixture of 0 -025 per cent of argon in helium 
when the potential between the plates is increased 
from 9 volts to 18 volts, tho distance between them 
being adjusted so as to maintain a constant force. 
As no motastable atoms of helium could be formed 
until tho electrons attained an energy of 20 volts, 
the increase in conductivity in these circumstances 
must be attributed to the direct collisions of electrons 
with argon atoms. It would not appear from the 
curve that any important now process occurs when 
the potential between the plates exceeds 20 volts, 
such as might be attributed to the action of meta* 
Stable atoms. 

More complete results will shortly be published 
elsewhere. 

S. P. McCallum. 

L. Klatzow. 

Electrical Laboratory, 

Oxford. 

April 24. 

: f : 6 . ##6 ; Itt *. 
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Determioation of Crystal Lattice Constants by 
Electron Diffraction 

This accuracy of the determination of crystal 
lattice constants by electron diffraction has hitherto 
been limited by various sources of error, chief of 
which is that due to the lack of precision attendant 
upon tho measurement of high voltages. We have 
recently succeeded in eliminating this and other 
sources of error in the following manner : 

A double specimen, mounted as required either for 
transmission or reflection, is employed. One half 
consists of a substance the lattice constants of which 
Ore known, having been determined by exact X-ray 
analysis ; the other half of the specimen consists of 
tho substance of unknown lattice constants. The 
shutter of the diffraction camera is in two halves 
each capable of independent operation. The electron 



beam penetrates or impinges upon one half of the 
specimen and the Corresponding electron diffraction 
pattern is recorded upon one half of the photographic 
plate. Thereupon the specimen is either traversed 
through the beam or rotated in the azimuthal piano, 
thus bringing the second half of the specimen undor 
examination. The hitherto unexposed half of tho* 
photographic plate is now exposed. The accompany¬ 
ing reproduction (Fig. 1) of a transmission photograph 
obtained in the manner outlined above will serve to 
make dear tho principle underlying the method, 
which is analogous to the use of tho iron-arc 
reference in spectroscopy. 

A more detailed account of this method vill bo 
published shortly. 

Q. I. Finch. 

A. G. Quakreul. 

Imperial College of Science and Technology, 

South Kensington, S.W.7. 

May 11. 


Selective Lattice Distortion in Wires under Torsion 
X-ray analysis of metals affords a means of detect¬ 
ing the type of internal strain which is accompanied 
by distortion of the crystal lattice. The distortion 
is reflected in the X-ray diffraction photographs in 
that it causes a broadening of the spectrum lines; 
the effect has been noted for metals which have been 
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cold-worked or which contain a highly dispersed 
solute. 

I And that lattice distortion is produced also in 
wire (copper, nickel) under torsion, and a point of 
particular interest appears. Since torsional stress can 
be applied gradually, the rate of broadening of lines 
from different planes can bo compared. It is found 
first, that the (420) planes distort more rapidly than 
do tho (381) ; and, sooondly, the lines do not broaden 
continuously with increasing stress, but exhibit 
instead alternating periods in which their definition 
is partially recovered. 

The selective distortion of the planes is of such an 
order that the (331) K <*i a, doublet is easily dis¬ 
cernible aftor the (420) doublet has diffused into a 
single broad line. The recovery effect is most marked 
on the (331) line ; the doublet diffuses and reappears, 
though to a less and loss degree, as tho torsion of the 
wire is increased. 

Tho observations implement the view that lattice 
distortion grows, as stress is applied, to the maximum 
characteristic of the metal ; that the moro highly 
distorted grains disrupt, and then tend to re-crystal¬ 
lise, presumably adopting a more convenient orienta¬ 
tion, in a temporarily less distorted state. The latter 
stage would coincide with the recovered definition of 
particular lines. * 

W. A. Wood. 

The National Physical Laboratory, 

Teddington, Middlesex. 

May 8. 

Extension of the Visible Absorption System of NO, 
to Longer Wave-Lengths 

In two recent letters to Nature, Cassia and Bailey* 
as well as Harris, Benedict and King* report new 
investigations of the infra-red and ultra-violet 
absorption spectrum of NO*. We should like to 
remark that we have recently made new investiga¬ 
tions of the visible absorption system of NO, which, 
as is well known, is extremely complicated. In 
consequence of this, neither itB vibrational nor 
rotational structure has as yet been analysed. A 
possible explanation for this complicated structure 
is that, in consequence of the Franck-Condon 
principle, chiefly the higher vibrational levels in the 
upper state are excited. 

On this assumption it was to be expected that 
the system would extend to longer wave-lengths with 
sufficient absorbing length and there become more 
simple. This proved in fact to bo the case. We 
have found a rather simple series of bands starting 
at about 8900 A. and extending to shorter wave¬ 
lengths. The distance between tho main bonds is 
about 740-730 cm.- 1 . This must be a vibrational 
frequency of the upper state. 

We are engaged now in the investigation of these 
new bands with longer absorbing layers and with 
high resolution. On account of the absence of over¬ 
lapping of different bands in the region now being 
investigated, it seems very likely that it will be 
possible to analyse the vibrational and rotational 
structure. 

James Curry, 

G. Hhrzbrro. 

Physikalischos Institut 

der Teohnischen Hochaohule, 

Darmstadt, Germany. 

May ft. 

' JfATtM, W , M 9 , Feta. IS, I0SS. ; ; 

• natvm, 3a, <wi, ajwu as, im. y 
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Research Items 


Social Organisation and Marriage in Madagascar. An 
account of the culture of the Tanala, a group living 
on the southern third of the eastern massif of Mada¬ 
gascar, which was visited by the Marshall Field 
expedition to Madagascar, 1926, has been prepared 
by Mr. Ralph Linton (Pub. 317, Anthrop. Ser., 22, 
Field Mus. Nat. Hist.). The Tanala live at the meeting 
point of four fairly distinct cultures. They are, and 
would appear to have been always, an agglomeration 
of groups, of which the composition was continually 
changing. Yet their culture is fairly uniform in its 
details, and in comparison with that of the rest of 
Madagascar, relatively simple and archaic. The 
social organisation, as in other groups of Madagascar, 
is based on a combination of two factors, common 
desoent and common residence. Next to the family, 
the smallest group is the lineage* a local group of 
relatives, who claim descent from a common ancestor 
in the male line. Next comes the gerts and thon the 
tribe, the latter not necessarily an organic unit, but 
often a group of gentes brought together by conquest 
or alliance. The family consists of the man, his wife, 
or wives, and their children, the father in theory 
being absolute, not only over his own children, but 
over his son’s children as well. In one of the two 
main divisions, the Ikongo, however, the mother has 
authority over the children, while control of the 
property is vested in the father. Marriage between 
different generations, or within the lineage is undesir¬ 
able, and formerly there was a strong feeling in 
favour of marriage within the village. The Ikongo, 
however, in their fear of incest, favour marriage out- 
aide the village. Relationship affecting marriago is 
reckoned by blood, marriage and 4 blood-brotherhood*. 
Among the Menabe marriage between the descendants 
of two sisters traced in the female line is absolutely 
forbidden. Cross cousins are urged to marry and 
marriage of cross cousins in the second generation is 
considered the most desirable form of union. The 
bride-price legalises the union. It is not returnable, 
except among the cattle tribes, and oven there orMjy 
in theory and not commonly in practice, as it de¬ 
termines the rights in the children. 

'Western Indian* Art. An interesting document re¬ 
lating to the comparatively little-known Jains has 
been edited by Prof. W. Norman Brown, professor 
of Sanskrit in the University of Pennsylvania, und 
published by the Freer Art Gallery of the Smith¬ 
sonian Institution, Washington (Oriental Studios, 
No. I), The manuscript, which was purchased by 
Prof. Brown at Benares in 1922, is in folio, written 
in gold ink on a specially prepared background of 
red, black or blue, and illustrated with seven primitive 
paintings in brilliant colouring and of skilled draughts¬ 
manship. It deals with the story of the monk Kaloka, 
one of the saints of the Jain cult, a pseudo-historical 
figure. Apart from the historic and religious interest 
of Jain manuscripts, they are of importance for the 
history of Indian art, an aspect which, virtually, haa 
been neglected. They form a school, for which Dr. 
Brown suggests the name 'Western Indian', which 
preceded and on the Indian side was the parent of 
Moghul and Rajput art. The school lasted from the 
beginning of the twelfth to the seventeenth century. 
A peculiar characteristic of the school in drawing is 
the externalise tion of the second eye in the repre¬ 


sentation of the profile, a feature also found, Dr. 
Brown notes, in paintings at Pagan in Burma. Dr. 
Brown thinks that among the Jains it is an attempt 
to represent the protruding glass eyas of the stone 
figures in Jain temples. It may be pointed out, how¬ 
ever, that externalisation of the eye is a common 
feature in primitive drawings. If this were indeed a 
primitive feature, it would not be the only primitive 
convention surviving in Indian art. 

Life-History of Calanus finmarchicus. During tho year 
1931-32, the work of the staff of the Scottish Marine 
Biological Association's station at Millport has been 
concentrated mainly on the copepod Calanus Jin - 
marehicus, ono of the chief foods of the herring and 
also an important constituent of the food of young 
fishes of other species (Scottish Marine Biological 
Association : Annual Report, 1931-32. Pp. 1-24. 
Glasgow : 185 St. Vincent Street). An the result 
of well-regulated team work, the complete life- 
history of this copepod crustacean is being pieced 
together, and tho physical, chemical and other 
conditions which determine its abundance slowly but 
surely ascertained and recorded. After an incubation 
period of about twenty-four hours, Calanus hatches 
out from the ogg as a nauplius larva. This nauplius 
then moults through five more nauplius stages, after 
which it enters into a kind of intermediate or pre¬ 
adult phaso known as tho first copopodite stage. 
There are, in all, six copopodite stages, of which the 
Last is the true adult. Calanus stops brooding in the 
autumn, most of the population which exists through 
the autumn and early winter being pre-adults of 
stago 5. During this resting season tho total numbers 
show a steady decrease, so that very few Calarius 
are present when eventually moulting into the final 
adult form begins. Males appear first and females 
predominate later. Eggs are then laid and the brood 
pjroduoed develops quickly, producing full adults in 
about a month. By this time the parent (autumn) 
brood has entirely diod out. Tho size of the Calanus 
remains the same throughout tho autumn, but the 
winter brood consists of much larger animals. In 
addition to these studies of the Calanus population 
as a whole, detailed laboratory work is also being 
carried out on the digestive, respiratory, and other 
physiological activities of these animals. 

The Arachnid Group. Opiliones-Lamatores, Dr. W. 
Sorensen, who diedih 1916. left a number of descrip¬ 
tions of specios of harvesters, and notes on their 
families and genera, which would have formed part 
of his proposed monograph on the sub-order Lania* 
tores of the Opiliones. These manuscripts have been 
revised, first by Dr. C. With and latterly by Dr. 
K. L. Henriksen, and are now published (Kong. 
Danske VidtnsJc . Selsk. 8kr. t 9, iii, 4, pp. 199-422) 
as a memorial to the extensive work done by Sorensen 
on those Arachnida. In Prof. C. F. Roewer's classi¬ 
fication, the Laniatores were divided into six families, 
with thirty-two sub-families. The present work 
covers five of these families, but arranges them in 
five super-families and fourteen families. Three of 
these families are net*; twenty new genera are also 
established and many new species from all ports of 
the world are described. All diagnoses are in Latin 
and the editor's notes are in English. These give 
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the history of the specimens examined and make 
dear the relationship between the systems of Sorensen 
and Roewet. The work is of considerable interest 
as a supplement to Roewer’s great volume, “Die 
Weberknechte der Erde”, 1923, and a'fitting tribute 
to the memory of its author. 

Disinfection of Glasshouses with Sulphur. Burning 
sulphur ne a means of disinfecting vacant glasshouses 
has been found liable to result in a serious type of 
damage to a subsequent chrysanthemum crop (J, Min . 
Agric.j 39, 1085). The injury, which has frequently 
been encountered by growers, could not be traced to 
any fungal, bacterial or insect pest and had hitherto 
remained beyond control. Investigations by W. H. 
Read and O. B. Orchard of the Cheshunt Research 
Station, however, have shown that the scorching 
and wilting of the plants is due to zinc sulphate, 
formed on the overhead galvanised wires and painted 
surfaces and conveyed .to the plants in drops of 
condensation water. Confirmation of the cause of 
damage was obtained by the production of similar 
injury when solutions of zinc sulphate were applied 
directly to the plants, 1 part of the salt in 300 of 
water being the maximum amount tolerated without 
visible injury resulting. No troublo was experienced 
if a lead or barium paint were substituted for ‘zinc 
white' or if the atmosphere were kept very dry, but 
prevention of damage by means of these alternatives 
has obvious disadvantages. In the event of burning 
sulphur having already been used as a disinfectant, 
the possibility of damage can be greatly minimised 
if the house is thoroughly hosed down with water at 
frequent intervals. The substitution of another type 
of fumigant such an naphthalene or formaldehyde is, 
however, to be preferred. The use of sulphur as a 
dusting powder, on the other hand, is quite a safe 
procedure, as it is only when burnt that tho formation 
of zinc sulphate takes place. 

Disintegrating Action of Roots of Trees. In Current 
Science (Vol. 1, No. 3, 78, Sept. 1932) a brief 
account was published of the work of Mr. Mohammad 
A. R. Khan, principal of Qsxnania University College, 
on the “Disintegration of Igneous Rooks due to the 
Action of the Roots of Certain Rock-loving Plants”, 
the observations having been made in the Deccan. 
The species more specifically referred to wore Carissa 
oarandus , Oymnosporia montana , Butea frondosa and 
Anona squamosa. A communication to Nature, 
which wo are unable to print in full, reports further 
investigations of this phenomenon. Mr. Khan 
attributes tho extraordinary positions taken by the 
fantastically rounded igneous rocks of the Deccan 
in large part to the action of tho roots of certain 
trees. Amongst these he considers that Oymnosporia 
montana , which is found for hundreds of miles in 
the rooky districts round about the city of Hyderabad, 
is the most formidable rock-disintegrator. It is well 
known that the roots of plants and trees exert an 
enormous influence in breaking up rocky strata 
beneath the surface of the superimposed soil layers; 
and that this is accomplished by the finer rootlets 
penetrating into tiny crevices and, through their 
subsequent growth in diameter, disintegrating the 
previously homogeneous mass. It is perhaps not so 
commonly appreciated that this action proceeds at 
a much more rapid pace in tropical countries, owing 
to the greater heat and moisture conditions. But 
Mr. Khan's observations would appear to show that 


the vegetation and the masses of smaller rootlets, 
which form a kind of laoework over the bases of the 
individual rock pieces of the curious Deccan forma¬ 
tion, play a larger part in the disintegration and 
break up of the surface rocks than may have been 
so far attributed to it. “Where," he says, “the rocks 
are in contact with the soil (already formed) and the 
fine root-hairs of these plants have reached them, they 
(the root-hairs) enter the cracks and gradually draw 
upon the felspars and ferro-magnesium silicates for 
food. . . . These root-hairs spread over the rocks 
and permeate into the rocky material far and wide 
. . . producing a specific disintegration”. 

Spectrograph for Study of Fibrous Substances. Messrs. 
Adam Hilger, Ltd., have recently added to their 
X-ray diffraction apparatus a spectrograph con¬ 
structed for the study of such fibrous substances as 
cotton-wool or silk. It is designed by Mr. W. T. 
Astbury of the University of Leeds, whose experience 
in such work is such as to ensure its construction on 
practical lines. The spectrograph proper is simple 
and follows orthodox lines. It consists of a collimator 
of variable aperture, specimen and plate holders 
mounted rigidly on a graduated triangular steel bar. 

A sector mounted on the plate holder enables photo¬ 
graphs from the same fibre under different conditions 
or from different fibres to be obtained on the same 
plate and thus facilitates the detection of any change 
in lattice size. In such an apparatus the accessories 
are most important and the now spectrograph is very 
fully equipped in this respect. Among the fittings 
supplied with it are frames for mounting fibres in 
different positions relative to the X-ray beam and 
under different conditions of tension. Attachments 
are also provided to enable fibres to be studied 
under varying humidity conditions and during 
treatment with steam or acids. The apparatus 
is essentially practical and should have important 
applications. 

Hyperfine Structure and Nuclear Moments. In Current 
Science (vol. 1, pp. 264 and 303, 1933) Prof. B. Ven- 
katesachar and L. Sibaiya give the nuclear spins of 
zinc (4), caesium (5/2) and sodium (4) as obtained 
from hyperfine structure observations with the use 
of Lummer plates and a new type of source. The 
experimental value given for zinc lias been deduced 
by a somewhat arbitrary selection of some of the 
reported components, and differs from the value 3/2 
given by Schuler and Westmeyer (Z. Phys*, 81 , 
565 j 1933). The intensities of the observed com¬ 
ponents, however, are not even in approximate agree¬ 
ment with the known abundance percentage of the 
odd isotope, and it seems quite probable that the 
observations were affected by ghosts or self-revegMh. 
The values given for caesium and sodiun^fjHp 
obtained from intensity measurements 
resonance lines, and are not in agreement withefl^ 
based on a more rigorous analysis. The spins of the 
alkali metals are dismissed in relation to a theory of 
nuclear spins previously proposed by Vankatesachar 
and Subbaraya (Nature, 131, 552, April 18, 1933), 
but this discussion is based on early results now 
known to be inaccurate, and adds nothing to the 
known facts, An elaboration is made of Venkate¬ 
sachar end Subbaraya’s theory which predicts the 
spins for most of the elements of the periodic table*; 
A critical examination of the theoty,. however* 
suggests that, agreements between predicted T* 
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observed values ore fortuitous, arising largely because 
for most elements a whole regular series of alternative 
values is given, the observed value naturally agreeing 
with one of these, It follows that the predicted 
value for orosium (5/2) carries no weight. 

Analysis of Cast Iron, The British Cast Iron Research 
Association has recently published a monograph on 
“Recommended Methods for Sampling and Analysis 
of Cast Ferrous Metals and Alloys” (Special Pub¬ 
lication No. 1. Pp, 44. Birmingham. 10tf. 6 d.) t 
which will be found of great value by all who have 
to deal with cast iron and its uses in industry. The 
analysis of oast iron presents difficulties of its own, 
which begin with the sampling, special care being 
necessary in order to ensure that the quantity taken 
for analysis is representative of the composition of 
the metal. The precautions which should be taken 
are well described. Owing to the increasing use of 
alloy oast irons, where increased strength or resistance 
to chemical attack or to oxidation at high temper¬ 
atures is required, the analyst must be prepared to 
look for elements other than those found in ordinary 
pig iron, including nickel, chromium, aluminium, 


copper, cobalt, molybdenum, tungsten, vanadium 
and titanium, and the analytical methods become 
correspondingly complex. The procedures here 
described are those which have proved themselves 
in the course of the life of the Association, during 
which the staff has had to conduct the analyses 
needed in the course of the research work under¬ 
taken at the laboratories in Birmingham, as well us 
those demanded by members. They may therefore 
be regarded as authoritative. The methods are 
clearly described, and with only sufficient detail for 
the guidance of competent analysts. Some useful 
hints, such as a reference to the presence of man¬ 
ganese in asbestos wool used for filtration, are to be 
found in the text. A closing section is concerned 
with the polishing and etching of specimens for 
microscopical examination. This might be improved 
in some details. Recent American workers have 
shown how slight modifications of technique greatly 
incroaso the truth of rendering of the graphitic con¬ 
stituents. White metal for embedding irregular 
specimens is greatly inferior to bokelite in powder 
form, which has no electrolytic action and is easily 
applied. 


Astronomical Topics 


A Star occulted by Jupiter. Mr. A. Burnet has for 
some years predicted occultations of stars by the 
planets. He lately predicted the occultation of the 
ninth magnitude star B.D. 8°, 2456 by Jupiter, 
which was visible in the United States on tho night 
April 20-21. A Science Service bulletin of April 29 
reports that the phenomenon was observed and 
photographed at tho Yerkes Observatory. The 
director. Prof. O. Struve, sent copies of the photo¬ 
graphs to Science Service. It is stated that they 
show the approaoh of the star to the planet ; on the 
last photograph it is nearly in contaot with the limb. 
Hie four large satellites also appear on the photo¬ 
graphs. Planetary occupations of stars are not very 
common. On one oooasion a sixth magnitude star 
was occulted by Jupiter, and with the large reflector 
at Melbourne the star remained visible for some 
distance within the limb of the planet. Stars have 
also been seen to remain visible when passing behind 
Saturn’s ring. 

Recent Observations of Mars. The March issue of the 
Journal of the British Astronomical Association con¬ 
tains a preliminary report of the work of the Mars 
Section, by its director. Dr. R. L. Watorfleld. Mid¬ 
summer of the northern hemisphere occurred on 
April 10; rapid shrinking of the north polar cap 
occurred; Olympia became separated from the cap 
on March 12, and Locus Hyperborean appeared as a 
dark £$ot oh the snow-line on March 22. Another 
rfftr across the cap was seen at the end of March in 
longitude 300*. The northern maria, Casius, Pro¬ 
pontis and Aeidalium were very dark. The southern 
maria were pale, presumably owing to mist over 
; them. The two bright bridges across Aeidalium, 
ttopwn as Baltia and Aohillia Pons, were very bright, 
as was also Herculis Pons, Margarifcifor Sinus was 
shorter than usual, and bad a blunt north end, 
ihstead of the usual point. Solis Locus, which 
changes much in appearance at different oppositions, 
'small, pale and difficult to see. The canals 

were not 


seen early in the apparition, but reappeared at the 
end of March. A skotcli by Mr. Hargreaves shows 
Nilokeras doubled. 


Comets. Circulars from New Zealand appear to 
indicate that the comet Dodwell-Forbes was inde¬ 
pendently discovered there ; the name of the dis¬ 
coverer is not stated. It was at first suspected to be 
Tempers oomot of 1860, but this was soon disproved 
by its motion. It is, however, moving in an elliptical 
orbit; the two following orbits have been recently 
published, based on an arc nearly two months long : 
the equinox is that of 1933*0. 


T 1932 Dec. 30. 52167 U.T. 
co 327° 20' 4*2' 

a 77 40 21 -7 
i 24 30 3-6 

e 0*972064 
q 1 *130720 
Period 257 *5 years 
Computer H. Hirose 
Reference U.A.I.Circ. 429 


Dec. 30. 51633 U.T. 
327° 19' 40*8' 

77 38 54*5 
24 30 33*0 
0*973500 
1*131018 
279 *9 years 
A. D, Maxwell 
Pop. Astr. t March 


Peltier’s comet allows no deviation from a parabola; 
the following orbit was derived by Mr. MOIler from 
observations up to February 28, and satisfies observa¬ 
tions made a fortnight later (U.A.I. Circ. 428): 

T 1933 Feb. 6. 689 U.T. 

« 135° 58' 4K ) 

Q 311 31 51 } 1933*0 
% 86 40 6 j 

q 1*00060 

Comet Schwassmann-Waohmann is now in aphelion; 
it passed perihelion on 19?5 May 15, two years before 
ite discovery; its period is 16*3 years, so aphelion 
passage will be early next July. In spite of its groat 
distance it is still shewing activity; a remarkable 
brightening up at the end of last year was noted both 
at Bergedorf and at Yerkes. It is probably more 
massive than most comets. 
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Recent Developments in 

I N British mines, about thirty million pounds weight 
of explosives are used annually* This involves the 
firing of about sixty million shots. When any shot 
is .fixed there is potential danger, particularly in 
gassy mines. Recent improvements in coal-mining 
explosives have aimed at increasing both their safety 
and efficiency. The three main developments have 
been (1) low-freezing explosives, (2) low-density 
explosives, and (3) ‘Cardox’. 

In a paper road recently before the Midland 
Institute of Mining Engineers, Dr. W. Payman, chief 
chemist to the Explosives in Mines Research Com¬ 
mittee, discusses these developments. Nitro-glycerine 
freezes at 13° C. (55° F.) so that during storage in cold 
weather all explosives containing it become solid. 
Consequently many attempts have been made to 
render nitro-glycerine explosives non-freezing. The 
first method adopted in Great Britain was the 
substitution of a portion of the glycerine used in 
the manufacture of nitro-glycerine by poly glycerine. 
Though quite effective, this has now been replacod 
entirely by nitro-gtycol. Polyglycorine was difficult 
to make and was not of constant composition. Glycol 
resembles glycerine in many respects and is largely 
used for preventing freezing in motor-car radiators. 
The efficacy of the use of low-freezing explosives is 
indicated by the fact that no fatal accident duo to 
handling hard or frozen explosives has been reported 
for several years. 

Low-density explosives have been developed mainly 
to reduce the shattering effect of high explosives and 
to increase the yield of lump coal. The average 
density of tho new low-density explosives is about 
0*7, whereas that of the older explosives is 1-0; 


Coal-Mining Explosives 

their respective weight-strengths, however, as judged 
by Government tests, are about the same. The 
decrease in density hoe been brought about by the 
incorporation with the explosive of bulky wood saw¬ 
dust or plant fibre. The reduced shattering effect of 
the low-density explosive appears to be due mainly 
to the spreading of tho direct action of the explosive 
on the coal. 

The introduction of ‘Cardox’ is one of the out¬ 
standing contributions to safety of recent years. 
The ‘Cardox’ blasting device consists of a strong 
steel sholl containing a oharge of liquid carbon 
dioxide and a heating element which converts tho 
liquid carbon dioxide almost instantaneously into 
gas at high pressure. The pressure produced is 
sufficient to shear a disc at one end of the shell or 
cartridge, when the gas escapes and exerts a dis¬ 
ruptive effect on the surrounding strata. The advan¬ 
tages claimed for the ‘Cardox* blasting device are : 
(1) increased safety in the presence of firedamp and 
in handling; (2) increased yield of lump coal ; 

(3) easy recovery of misfires ; (4) little disturbing 
effect on roof near the shot-hole ; and (5) absence 
of fumes. 

It is encouraging to learn that the merits of tho 
‘Lemaire sheath’ are at last being given the serious 
attention of tho Safety in Mines Research Board. 
This safety device consists of a thin cylinder of plastic 
clay mixed with sodium fluoride or another agent or 
both ; the clay cylinder or ‘sheath* envelops the 
explosive and largely damps out the flame resulting 
from its detonation. The Lomaire ‘safety sheath’ 
has been officially adopted in Belgium for many 
years. 


Radio Direction-Finding 


AT a meeting of the Wireless Section of the 
Institution of Electrical Engineers held on 
April 5, two papers were read describing recent re¬ 
search carried out at H.M, Signal School in the 
development of radio direction-finders for use in 
naval ships. In the usual form of direction-finder, it 
is customary to employ a figure-of-eight reception 
characteristic for taking the direction, and then, by 
a separate operation, to resolve tho 180° ambiguity 
by determining the ‘sense* of the bearing previously 
obtained. The ordinary cardioid reception charac¬ 
teristic employed for tho latter operation is not 
suitable for determining the bearing to any groat 
accuracy, so that the two operations are necessary, 
involving an increase in the time required to obtain 
a bearing. 

In one of the papers, entitled “A Radio Compass 
Developed in H.M. Signal School”, Messrs. C. E. 
Horton and C. Crompton described a system whereby 
both the direction and the sense are determined by 
a single operation. The system employs two rotating 
loops or frame coils fixed together at right angles; 
one loop is arranged to give a figure-of-eight charac¬ 
teristic while the other gives a cardioid, the two 
characteristics being combined in such a way that 
the minimum of the oardioid is coincident in direction 
with one aero of the figure-of-eight. The paper 
included an analysis of the behaviour of such a 


direction-finding system, when installed in a steel 
ship, and also an account of experiments carried out 
to verify the results. It was shown that by a suitable 
arrangement of the circuits the errors in bearing due 
to currents set up in the ship itself can be reduced 
to the values obtained with the equivalent simple 
direction-finder in the same position. 

The second paper, by Mr. J, F. Coales, comprised 
a calculation, with subsequent experimental measure¬ 
ment, of the magnitude of the errors experienced on 
a ship’s direction-finder due to the shape and orienta¬ 
tion of the aerial at the transmitting station. The 
experiments were carried out in a light cruiser, with 
a destroyer as the transmitting ship. The aerial on 
the latter was of the inverted T/ type, and errors of 
1° or 2° were found in the calibration of the direction* 
finder, when the receiving ship was not In line with 
the horizontal portion of the transmitting aerial* 
This error decreased rapidly with increasing distance 
between the two ships, becoming negligible at about 
four miles. A knowledge of this error is important in 
carrying out a calibration of the direction-finder at 
very short distances, and it is desirable to take two 
sets of readings, with the trazismit^^^^bup steaming 

in an anticlodcw^e Section. The tbs, 

readings so obtained trill form a true calibration of tbs 
direotiomfinder for signals arriving from a dV t w 1 ** . . 
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Investigations on Timber 


U NDER the auspices of the Department of 
Scientific and Industrial Research, the report 
of the Forest Products Research Board for the Year 
1931 has been issued. It is combined with the report 
of the Director of Forest Products Research for the 
same year. 

The investigations carried on during the year fall 
roughly into three groups : (1) tho dry rot investiga¬ 
tions being carried out in the now experimental 
building erected for the study of this subject, (2) 
investigations into the death-watch beetle and into 
the damage caused by the Isyctus powder-post beetles, 
and (3) investigation work on Empire timbers, more 
especially in the tropical hardwoods. Under (3), the 
report of the Research Board has some pertinent 
remarks on the subject of encouraging ami organising 
the placing of Empire tropical timbers on the markets. 
Several of the points discussed have boon already 
alluded to in Nature (129, 696, May 7, 1932). 

The report describes improvements in tho design 
of seasoning kilns, new apparatus for the do termina¬ 
tion of humidity in the kilns, and a method of 
employing the photoeleotric cell in the study of wood 
structure by using it to measuro the percentage of 
empty space in tho interstices of a timber due to its 
cell structure. Apparatus is also described which 
determines the gloss of a machined surface by 


measuring tho amount of light scattered or reflected 
from it. Another instrument measures the finish on 
a surface by recording the frictional resistance 
experienced by dragging a standard metal plate 
over the surface. 

The report emphasises the importance of research 
on wood-working tools. “A new Empire timber is 
often condemned by tho machinist as ‘unworkable* 
simply because machines, developed to deal with 
timbers in common use, are not suited to the very 
different structure of the now timber. A modification 
of food speed, cutting spood or cutting angle may be 
all that is necessary to make the most obdurate 
timber workable, but in order to foretell these modi¬ 
fications a knowledge of tho way in which the cutting 
action of any tool, whether plane, saw or drill, should 
be related to the structure of tho wood on which it 
is to work is essential,” 

During tho year, 689 specimens of structural 
timber were tostod, while 3,470 tost pieces cut from 
a material free from knots, etc., wore submitted to 
almost every conceivable mechanical tost. Touts on 
physical properties, etc., numbered more than 9,600. 
A total of 4,800 specimens treated in various ways 
with eight wood preservatives, including low tom- 
porature tar and its distillates, have been exposed 
for test and are kept under constant observation. 


Antarctic Geology and Glaciation* 


T HE sub-antarctic islands south of the Indian 
Ocean—Prince Edward and Marion Islands, 
the Crozet Islands, St. Paul and Amsterdam Islands, 
the Kerguelen Archipelago, and Heard Island—are 
all of the character of oceanic islands. So also 
is Maoquarie Island in the Australian sub-antarctic. 
They are the summits of vast igneous extrusions 
heaped upon the soa floor. Volcanic activity has 
ceased only in recent times. Hot springs are still met 
with at St. Paul and have been vaguely reported 
from Kerguelen Island. All those islands in higher 
latitudes than 40° S. show evidence of severe glacia¬ 
tion during geologically recent times. Glaciers are 
still a feature of Kerguelen Island, Heard Island, and 
the Crozets. As a consequenoe, morainic debris, 
fluvial sands, and peat beds occur irregularly dis¬ 
tributed over their surface. 

Magmas contributing to the formation of these 
islands are, in the main, very basic. Varieties of 
peridotite, basanite, and basalt have been extruded 
on a vast scale. Next in order of abundance but 
subordinate in quality is an interesting range of 
trachytes and phonolites. Coarse tuff beds on 
Maoquarie Island, Heard Island, and Kerguelen con* 
tain fragments of a dense, recrystallised Globigtrina 
ooze, indicating that the igneous outbursts have 
broken through pelagic sediments. The occurrence 
of unsaturated magmas amongst the volcanic effusions 
may be attributable to the assimilation of quanti¬ 
ties of such calcareous oozes. 

Abid lavas are scarce, the only notable record so 

* * SubftWnoe of * lecture entitled ^Geology sod GUdfttion of m>me 
tatatfte of the Southern 0oeftn ftnd the newly discovered Antarctic 
Mhj*l»ndV delivered by Sir Dousiu MftWeoa *t the Geological Society 
tendon on W»F 10, 


far being the appearance of rhyolite amongst the 
earlior eruptive debris of St. Paul Island. 

Macquarie Island is unique amongst these localities 
in exhibiting some of its basic igneous rocks in an 
advanced state of serpent ini sat ion. Them, also, are 
found former submarine volcanic centres where 
tachylite now considerably palagonitised was ex¬ 
truded. 

Kerguelen, which is much larger than any of the 
other islands under consideration, also nweals a 
more complicated geological structure. This apjwarft 
in the deep fjords, where sections arc exhibited cut 
down through several thousand foot of strata. In 
the south-western portion of tho island, there are 
thus brought to light plutonic rocks such os mon- 
zonite, mica-diorito, and even syoniric types. These 
have doubtless originated, as Lacroix has explained, by 
injection into the already solidified offusivo luva system. 

Chronological evidence is limited and is so far 
found only at Kerguelen. There, a land surface 
composed of igneous rocks, basalts, trachytes, and 
the like, appears to have been in existence in early 
Tertiary times. Upon this surface, fluviatile con¬ 
glomerates were laid down on a grand scale. These 
incorporate in their upper limits irregular intercala¬ 
tions of lignite. The fossil vegetation recorded is 
dominated by an Araucarian flora very similar to 
that existing to-day in the considerably warmer 
climate of Norfolk Island. The age of this lignite is 
likely to be late Oligocene. 

Thereafter follows a vast succession of basalt flows 
and ash beds, high up in which series has been 
located a band of coarse littoral sediment rich in 
fossil molluscs with a Pliocene facies. The molluscs, 
by their nature, indicate water warmer than prevails 



848 


NATURE Tune 10, 1933 


to-day along those shores. Further volcanic out¬ 
pourings both basic and trachytic conclude the series. 

Then came the glacial period. Almost the entire 
land area became buried under ice. Only now is 
Kerguelen emerging from a period of profound 
glaciation, which re-moulded pre-glacial topography 
and has yielded on outstanding example of fjord and 
skerry development. 

To turn now to tho antarctic regions nearer the 
pole. It has boon shown that southward of Australia 
and the Indian Ocean there exists a continuous, 
circumpolar, continental bulge. This has been de¬ 
lineated in the neighbourhood of the antarctic circle 
through 3,000 miles of arc. Thus, for the first time, 
it is demonstrated that under the antarctic ice there 
lies a continent and not merely scattered islands 
holding together an ice mass. Everywhere around 
this great sector the rocks outcrop on the coast; 
also those ice-borne from the land and shed on the 
sea floor are continental in type. The antarctic land 
south of the Indian Ocean is characterised by rock 
forms typical of the deeper continental sub-strata, 
such as varieties of granite, norite, and charnockite ; 
also gneisses and schists in which garnet, oordierite, 
and sillimanite figure abundantly. 

Though most of this land region is smothered be¬ 
neath an ice cap, continental in dimensions, yet there 
is clear evidence that the intensity of glaciation has 
greatly diminished since the peak period. There 
seems no reason to doubt that the latter coincided 
with the ice flood of the Pleistocene, reoorded in the 
northern hemisphere. At the height of the glaciation, 
the continental ice cap extended everywhere to the 
margin of the continental shelf which, in the antarctic, 
is still unduly depressed, owing apparently to lag in 
iaostatio readjustment after subsidence under the ice 
load. Submarine banks found distributed along its 
margin and elsewhere on the continental shelf 
indicate standstill periods of the ice front. Rock- 
floored, ice-scoured, moat-like depressions are a 
feature between the off-lying submerged bonks and 
the present coast. 



University and Educational Intelligence 

Bristol.— The following appointments have re¬ 
cently been made: Dr. J. F. Baker, to the chair of 
civil engineering ; Prof. A. E. Trueman, professor of 
geology in University College, Swansea, to the chair 
of geology ; Prof. G. Hadfield, professor of pathology 
in the London School of Mediome for Women, to the 
chair of pathology ; Mr. J. W. de Witt G. Thornton, 
lecturer in pharmacology ; Mr, J. D. A. Gray, senior 
pathological officer in the Department of Preventive 
Medicine ; and Mr. J. W. Edgell, dairy bacteriologist 
with the standing of an assistant lecturer in the 
University. 

Cambridge.— The following have been appointed 
to University lectureships: Mr. R. F. Kahn, of 
King's College, in the Faculty of. Economics and 
Politics; Mr. A. H. Wilson, of Emmanuel College, 
Mr. W. V. D. Hodge, of St. John's College, and Mr. 
P. Hall, of King's College, in the Faculty of Mathe¬ 
matics. 

A vacancy exists for a University demonstrator in 
the Department of Mineralogy and Petrology, who 
will be required to teach crystallography and crystal 
physics* Applications should be sent to Prof. C. E. 
Tilley, at the Mineralogical Laboratory. 


It has been recommended that the plans prepared 
by Mr. Redfern for an extension of the Chemical 
Laboratory be approved and that the tender of £3,300 
received from Messrs. Coulson and Son Ltd. for the 
work be accepted. 

Mrs. G. Stephenson has presented to the University 
a valuable gift of books from the library of her late 
husband, Dr. J. Stephenson. Some of these books 
have been added to the Balfour Library and some to 
the library of tho Advanced Laboratory of Zoology. 

St. Andrew’s.—M r. John Anderson, surgeon in 
Dundee Royal Infirmary and lecturer in clinical 
surgery in the University, has been appointed professor 
of surgery in succession to the late Prof. L. T. Price. 


The Science Scholarships Committee of tho Royal 
Commission for the Exhibition of 1851 has made the 
following appointments to senior studentships for 
1933 : on the recommendation of the University of 
Cambridge, Mr. E. H. F. Baldwin, for research in 
biochemistry; on the recommendation of the Uni¬ 
versity of Edinburgh, Dr. H. W. Melville.for research in 
physical chemistry ; on the recommendation of the 
Imperial College of Science and Technology, London, 
Mr. J. I. Armstrong, for research in plant physiology, 
and Dr. W. G. Penney, for research in physics ; 
on the recommendation of the University of Oxford, 
Dr. B. K. Blount, for research in organic chemistry. 

Rural education in East Suffolk is in process of 
re-organisation along lines described in pamphlet 
No. 93 of the Board of Education (H.M. Stationery 
Office, pp. 40, 9d.). The new ‘area* or ‘senior' schools 
for children of 11-15 years of age, which are being 
set up in pursuance of a scheme prepared in 1929 
for giving effect to ideals formulated in the Hadow 
report on the education of the adolesoent, have 
already demonstrated how very materially their 
pupils may benefit, not only in the direct results 
of their instruction but also very obviously in health, 
deportment and confidence. Among salient features 
of the new regime is the spacious planning of the 
school premises. It is usual for an area school to 
possess or have the use of five or six acres, and this 
gives scope for developing “the conception of the 
school as a social unit, as nearly as possible a self* 
sufficing community, and of its site as an estate". 
Here is to be found the key to success in rural re¬ 
organisation ; nor is it necessarily an expensive one, 
for the cost per place of the new schools has in no 
case exceeded £33. The lay-out has been left to the 
individual planning of the head teacher with assistance 
from the official organiser of gardening. Flans of a 
typical lay-out are appended to the pamphlet. 
Another important point is that the whole or the 
children’s education is brought under one roof and 
under one direction. Instead of working in isolation 
not only from one another but also from the head 
teacher and class teachers, those who specialise in 
wood and metal work and domestic science find, 
ample opportunities of close co-operation with the 
happiest results. Essential particulars are given of 
the arrangements for conveyance, school canteens, 
methods of dealing with the problem of individual ■ 
differences, games and other physio^ activitieft. 'Die 
pamphlet is well worth reading from cover to cover, 
not only by all concerned with rUw4 education but* 
also by all who value the welfarerural England* 
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Calendar of Nature Topics 

Egg-Laying And Incubation of Painted Turtle 

From 1915 until 1928, J. T, Nichols collected seven 
records of the egg-laying of the painted turtle 
(Chrysemys picta) and these range from June 8 to 
July 17, the time of egg-laying in four of six cases 
recorded being between 4.30 and 5.30 p.m. Eggs 
laid about Juno 25, 1928, were carefully marked as 
to place, but wore left undisturbed until it seemed 
very unlikely that they would emerge before spring 
even if by chance lack of frost permitted. On October 
28 the nest was opened, disclosing 11 fully developed 
young turtles in a bunch with fragments of old egg¬ 
shells. They moasured one to one anti a half inches 
in shell length. It would appear that although the 
young of the painted turtle hatch in the autumn, 
they do not emerge from the ground until the follow¬ 
ing spring, differing in this respect from the young of 
the snapping turtle, which are to be found above 
ground in September. 

Egg-Laying of the Leathery Turtle 

The leathery turtle (Dermochelys coriacea), the 
largest of its kind, is more highly adapted for aquatic 
life than any other tostudinate, and yet it is perhaps 
the most primitive of the group. Its breeding range 
is confined to about lat, 15 6 N. and 15° S. and during 
the months of May and June the majority of the 
females deposit their eggs upon some sandy shore. 
Leaving the sea at any hour of the night between 
8 p.m. and 3 a.m., the turtle makes its way fifteen 
or twenty metres up the shore and there places her 
spherical soft-shelled eggs in a deep nest from which 
the young hatch after 58-66 days according to the 
intensity of the sun. In every nest of embryos 
examined by P. E. P. Deraniyagala there were two 
eggs containing twins. This author has made a very 
careful study of the development of the embryo and 
has found that the characteristic smooth-skinned 
condition of the adult results from the thinning out 
of the infantile scales which are not directly re¬ 
sponsible for the corselet platelets (Spoiia Zeylanica , 
17, 73 ; 1932). Nothing is known of the later develop¬ 
ment and growth of this turtle, of which the adoles- 
oent stage is unknown and appears to be spent far 
from land. The " newly hatched young invariably 
sickened and died on a diet of fkh. The morpho¬ 
logical changes of the ambryonio stages suggest a 
closer approach to the larval stages of Amphibia 
than is shown by any other living reptile. Apart 
Hiram this feature, several of the adult characters, 
such as the olawleas limbs, smooth skin, crested tail, 
skull characters, general build of the pelvis, and the 
Cartilaginous nature of the skeleton, are reminiscent 
of the Amphibia. 

The Painted Lady Migrates 

In June the mass-movements of the painted l&dy 
butterfly (Panesauoorrfwt) reach their height in Europe. 
At the some time the migrations assume a new char¬ 
acter which shows that mid-summer is for the 
painted lady the vague boundary which divides spring 
whits from autumn habits. Up to znid-sunuppr, 
according to Dr, C. B. Williams, there is a prevailing 
tendency for the insect to move to the north and 
Wsst, ^4 flights in these directions have been recorded 
as against 59 in a southerly and easterly direction. 
Dtt Jane, flights towards the south and east become 


more common and then predominate in July and 
August; but although there is evidence of a definite 
movement northwards, there is no sound evidence 
of return migrations in autumn. The painted lady 
occurs in every continent of the world, yet 
their place of origin is still a little doubtful. In 
Europe the species does not survive the winter 
in numbers such as would give rise to large move¬ 
ments, and on account of the appearance of swarms 
entering Egypt and Algeria from the south, Dr. 
Williams surmises that the centre of dispersal lies 
somewhere south of the Sahara desert. His view ia 
supported by the evidence of Skertehly, who in 
March 1869 saw emerging from their pup® in grass 
in the Sudan, a cloud of painted ladies which was 
certainly more than a mile long and a quarter of a 
mile in breadth. The speed of migratory flight in 
this species appears to vary between 11 and 15 miles 
per hour whether with or against the wind, and a 
summation of the records suggests that there is 
probably no relationship between the direction of 
flight and the direction of the wind at the time. 

American Pronghorn increasing in Numbers 

In May or early in June the fawns of one of the 
oddest of horned ungulates are born, generally two 
at a birth, sometimes throe. Although it resembles 
an antelope in appearance, the pronghorn (AnUlocapra 
americana) is not closely related to the true antelopes 
of the Old World, and it is the only hollow-horned 
oreaturo which sheds its horns evory year. When 
white men first invaded the plains of western America, 
the pronghorn was more numerous than the bison ; 
but the spread of agriculture and grazing, and the 
gun, brought it a generation ago nearer to extinction 
than even that species. A campaign for the protection 
of the pronghorn has been most effective. A census 
just concluded by the New York Zoological Society 
gives the numbers (according to Science Servioe, 
Washington, D.C.) as approximately 68,000 in the 
United States and 2,400 in Canada ; whereas ten 
years ago, when the U.&. Biological Survey made a 
similar count, the numbers were 27,000 in the United 
Statos, and 1,327 in Canada. 

Resistance of Turnips to Finger and Toe Disease 

This is the turnip-sowing season in the north of 
England and in Scotland. In this connexion the 
experiments recently described by Prof. J. Hendrick 
of Aberdeen (Trans. Highland, and Agric. Soc. Scot¬ 
land, 1932, p. 52) with a variety of yellow turnip 
that is highly resistant to the ‘fingor-and-too 1 
organism, Plasmodiophora brassicce , are of interest. 
For several seasons the Bruce, as the variety is now^ 
called, has produced good crops of usable quality on 
the well-known continuous turnip plots at Craibstone, 
Ordinary varieties of turnips arc quite worthless on 
this heavily infected land. The control of finger and 
toe by liming is well understood, and represents one 
of the classic cases of the combatting of plant disease 
by modification of the soil reaction. Nevertheless, 
cropping with oats, potatoes and grass can proceed 
quite successfully on 'finger and toe land' and it may 
not be feasible or even desirable in all oases to under¬ 
take liming on such a eoale os would euro the 
disease. A resistant variety offers a wimple way out 
of the difficulty, and if the resistance of the Bruce is 
maintained, the variety should be a real contribution 
to the farming of acid soils in the turnip-growing 
districts. 
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Societies and Academies 

London 

Physical Society, May 5. N. R, Campbell : The 
measurement of visual sensations. The paper is a 
criticism of Dr. L. F. Riohardson's proposed method 
of measuring sensations by ‘mental estimates'. In 
the absence of agreed principles the discussion is 
conducted in the light of an analogy with thermo¬ 
metry. It is argued that if Dr. Richardson's facts 
and his implied propositions are true, indirect 
measurement by means of his S must bo preferable 
to direct measurement by R. Arguments based upon 
the fact that this method of measurements leads to a 
numerical law betwoon R and S would be valid only 
if the law is true and not empirical. If the method 
measures anything, that something is almost certainly 
not a sensation. Dr. Richardson’s method indicates 
the theoretical possibility of a method of measure¬ 
ment based upon ordering differences of increasing 
degree ; but there is no evidence that tho method is 
ever practically possible. V. H. Stott : Tho measure¬ 
ment of tho viscosity of a molten metal by means of 
an oscillating disc. It has been found necessary to 
calibrate the apparatus on molten metals having 
viscosities and densities not too different from those 
of the metals to be investigated. The viscosity of tin 
at different temperatures has been determined by 
Sauerwald and Topler by the capillary tube method, 
and the present experiments have lengthened the 
range of temperature for which the viscosity of tin 
may be regarded as fairly well established. Dis¬ 
continuity in the (viscosity, temperature) curve of 
molten tin at temperatures near its freezing point is 
very improbable, and certainly does not occur at 
temperatures more than 0° 0. above that point. 

Dublin 

Royal Dublin Society, Feb. 28. J. Carroll : Study 
of the potato eel worm (Heterodera schachtii) in the 
Irish Free State. The investigations include a study 
of the relationship between the parasite and the 
hydrogen ion concentration of tho soil, and also a 
study of the relationship between the intensity of 
potato sickness symptoms and tho number of eel- 
worm cysts present in the soil. The experiments 
whioh were carried out, although of a limited nature, 
demonstrated satisfactorily that Heterodera schachtii 
can of itself give rise to severe symptoms of potato 
sickness, and that there is a positive relationship 
between the intensity of potato sickness and the 
number of cysts present. The paper also includes 
references to experiments on soil treatment and 
refers to other strains of the parasite which have 
been found in Ireland, H. H. Poole and W. R, 0. 
Atkins : Some experiments on the suitability of 
photocells of the dry rectifier type for the measure¬ 
ment of daylight. Tests on these oells in intense 
illuminations show that the current illumination 
ourvee are rarely linear, their fprms depending 
greatly on the resistance of the galvanometer 
employed. Temperature effects are important with 
some cells, and should be minimised by avoiding 
excessive exposure to strong light except for brief 
periods. Low resistance galvanometers are preferable 
as giving .curves more nearly linear and less subjeot 
to temperature effects. A number of different cells 
were tested for their spectrum sensitivities, which 
were widely different according to the type of oelL 


The Bergmann cell is sensitive throughout the whole 
of the visible spectrum, its maximum being in the 
orange red. The permanence of this cell has not 
so far been tested, but all other cells tested have 
shown a fall of sensitivity with time and exposure. 
The oells appear to be well suited for rapid com¬ 
parative measurements of daylight where great 
accuracy is not required. 

Paris 

Academy of Sciences, April 24 (CM?., 106, 1177-1262). 
The president announced the death of R. de Forcrand 
de Coisolot, Correspondant for the Section of Chemis¬ 
try. L, Caykux : The r61o of the Trilobites in the 
genesis of the Palaeozoic deposits of calcium phos¬ 
phate. From the author's discussion it would appear 
that no important contribution of phosphate to 
Palaeozoic strata can be attributed to Crustacea, 
especially Trilobites. Ch. Maurain i The interval 
of time betwoen solar phenomena and terrestrial 
magnotic disturbances. Historical summary of 
published work on this subject. J. Cobtantin : 
Variations in the virulence of degenerescence in the 
potato. Discussion of the causes of resistance to 
disease. It is shown that the weight of crop per 
plant is a valuable criterion for determining the 
resistance to disease. M. Gignoijx and L. Moret ; 
The Brianponnaia zone and tho roots of the Savoy 
pre-alpine sheets. Mllk. Margkerita Piazzolla- 
Beloch : A remarkable family of plane topological 
curves. MllE. Marie Charpentier : Closed curves 
and their first ends. N, Botka : Holoinorph func¬ 
tions. W. Stbpanoff and A. Tyohonoff : The 
spaces of nearly periodic functions. L. Pontrjagin : 
Nearly periodic functions and Analysis situs. Jacques 
Dkvisme : Two questions relating to the equation of 
P. Humbert. Antoine Appert : The rdle of the 
second condition of F. Riesz in abstract spaces and 
certain properties of connexion. Giovanni Lamp- 
abiello : The analytical nature of the solutions of 
canonical equations integrable by quadratures. 
Robert L'Hkrmite ; An indefinite plane piece sub¬ 
mitted to the action of massic forces in the plane 
and the application to the calculation of rectangular 
drums supporting interior and exterior forces. J. 
Ellsworth : Remarks on the double system RZ 
Cassiopeire with eclipses. From an analysis of the 
known data the author concludes that contrary to 
the opinion of Hellerich, the photometric and spectro¬ 
scope data are not irreconcilable. J. J. Trillat and 
L. Lephince -Ringuet : Studies of the molecular 
phenomena at the surface of separation of oil and 
water. Applications to the control of oils. Changes 
in the surface tension at the oil water surface have 
been studied by Leoomte de Nouy’s method, with 
special reference to the effects of traces of impurities 
in the oil. Proportions of impurities so small as 
1/100,000 oan be detected in this way, Jean Cayrbl : 
A new deteotor. Studies in metal-crystal rectification. 
P. Lain£ : The magnetic double refraction of liquid 
oxygen. The magnetic double refraction of liquid 
oxygen was found to be — 1*06 times that of nitro¬ 
benzene, slightly greater than the value found by 
Zemike ( — 1 *85). The dispersion was measured for 
three wave-lengths. Pierre Dubouloz : The yield 
of fluorescence of sodium salicylate. Studies of a 
potassium photoelectric cell coated with sodium 
salicylate. Applied to the photometry of the ultra¬ 
violet, it gives a convenient means of obtaining a 
very slightly selective receiver the sensibility curve 
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of which is independent of the oell and its preparation. 
J. P. Mathieu : The alkaline tartaric solutions of 
chromium. Gaston Charlot : The catalytic oxida¬ 
tion of organic compounds in the form of vapour. P. 
Mondain-Monval and Roger Wellard : The 
direct oxidation of acetylene by air. Acetylene 
reacts with air at temperatures well below the 
polymerisation temperature, with production of 
peroxides. The peroxide is regarded as producing 
the spontaneous inflammation of detonating mixtures. 
A. E. Favorsky and J. N. Nazabow : The question 
of the existence of metal ketyls in the fatty series. 
Andr£ Meyer and Marcel Tuot : The dehydration 
of some tertiary alcohols by anhydrous copper 
sulphate. Anhydrous copper sulphate possesses the 
advantage over other dehydrating agents that, 
while giving good yields of pure ethylene derivatives, 
no isomerisation is produced. Raymond Hoc art : 
The orientation of arsenolite and of senarmontite 
by mioa. These minerals, sublimed on to a thin 
plate of mica obtained by cleavage, are oriented by 
the mica. H. Lagotala : The continental formation 
subjacent to the limestones of Niari (French Congo). 
The author regards the conglomerate formations 
studied as a continental formation of glacial origin, 
partially fluvio-glacial. N. Menchikokf : New data 
on the geology of tho western Sahara. Andiu& 
Eiohhorn : The supposed existence of centrosomes 
and of asters in the higher plants. The observations 
of Feng on Lonicera are not confirmed and another 
interpretation is given to his results. Vlahesco : 
The development of the octants in the embryo of 
the leptosporangiato ferns. R. Quetkl : The varia¬ 
tions of the proportion of nitrogen in the lilac in 
the course of forcing. Study of the effects of exposure 
to ether vapour followed by placing in a moist, warm 
atmosphere. J. Verne and C. Sannie : Study of 
the toxic action of cations on fibroblasts cultivated 
in vitro . P. Ponthtts : The action of an ultra-violet 
radiation on aqueous solutions of gelatine. Modifica¬ 
tions of some physico-chemical characters. Probable 
photolysis. F. Rathery, Mme. Andr^e Plantefol 
and Lucibn Plantefol : The reactions of the 
respiratory exchanges resulting from the ingestion 
of glucose and of insulin in diabetics. 

Rome 

Royal National Academy of the Lincei, Jan. 8. F. 
Sever! : The compatibility of systems of algebraic 
and analytical equations. C. Carath&odory : 
Generalisation of a theorem of Euler on brachisto¬ 
chrone movement. E. Almansi ; Deformations of 
elastic plates (3). F. Aloisi : An andalusite twin. 
The crystal here described was found on Mount 
Perone (Elba) and represents the only case of 
twinning in andalusite. The twinning plane has, 
however, the simple symbol {101}, which is one of the 
few known forms of frequent occurrence in andalusite, 
and the various optico-crystallographic elements are 
arranged regularly in the positions proper to a twin 
on {101}. C. Agostinelli : Concurrent directions 
in a variety V n . Study of the notion of concurrent 
directions, introduced by Myller (1028), by vectorial 
methods furnishes the conditions of concurrence in 
a very simple form and allows of the deduction of 
various noteworthy geometrical properties not pre¬ 
viously recorded. S. Amante : Reduction of a special 
class of matrices to canonical form (1). L. Camtk- 
mlu : Certain invariant series of groups of points 
on a . surface* Jtur Luis Gomes : Linear operators : 


limited matrices. E. Guoino i Transport by 
parallelism along a closed circuit in a Weyl space. 
M. Koubensky : Integration of the equations to 
tho partial derivatives of tho second order with two 
functions of two independent variables (5). Systems 
containing two (or one) derivatives of the second 
order. S. Minetti : A general theorem on the 
succession of functions converging towards a holo- 
morphous function. Maria Pastori : Tensorial 
aggregates generated by absolute Pascal-Vitali 
systems : relation to the derived aggregates. Emma 
Senigaglia : Complement of a theorem of A. 
Hurwitz on the basis of the modulus of the algebraic 
forms passing through a normal rational variety. 
D. Bonvicint : The second variation of the elastic 
potential in isotropic solids. An expression, 
sufficiently approximate for investigating the stability 
of the equilibrium, is derived for this variation. 
G. Lamfariello : Tho quadrature which effects the 
integration of canonical systems with one degree of 
freedom. L. Sona : Forced viscous rotations. A. 
Weinstein : Wakes caused by circular arcs. F. 
Zagar : Increase in the mass of a planet by cosmic 
dust. (2) General case. A. Quilico and A. di Capua : 
Aspergillin, tho pigment of tho spores of Aspergillus 
?iiger (1). Of various media tried, molasses-agar 
gave rise to most abundant fructification of the mould. 
The Pollaeci strain gave spores containing more than 
24 per cent of aspergillin, whereas with a strain 
isolatod from Abruzzian cheese the content did not 
exceed 15 *6 per cent. Yields of aspergillin of 0 *24—0 *34 
gm. and 0*1(M)*22 gm. per square decimetre of 
medium surface wore obtained ; these may be 
increased considerably by removing the mycelium 
as well as tho spores. R. Gig ante : Preliminary 
investigations on a non-parasitic alteration of the 
olive. During last season the olives of Latium 
frequently developed slightly depressed greenish- 
brown spots of diameter 1-6 mm., which afterwards 
darkened. Those were not the result of photolytic 
processes, deficient transpiration, or insect punctures, 
but appear to have been caused either by insect 
secretions or by fungicides having a molasses basis. 

Vienna 

Academy of Sciences, Jan. 27. Herbert Schobkb : 
The spectra of rhenium (4). Arc spectrum in the 
ultra-violet region on copper electrodes between 2400 
and 4000 A. In the ultra-violet, more than 1800 
lines have been identified in this spectrum, so that 
the total omission of rhenium in the copper aro 
between 8000 and 2400 A. shows about 3000 lines. 
The measurements agree well with those made 
simultaneously by Meggers at tho American Bureau 
of Standards. Herbert Haberl an dt : Luminescence 
investigations with fluorites (2). The occurrence, at 
Alland in Lower Austria, of a fluorite with a natural 
red photo-luminescence, is recorded. In general, the 
luminescence of fluorites is intimately connected with 
the paragenetic relations. Thus, in one case, it must 
be ascribed to the rare earths present and in another 
to bituminous impurities. Ludwig Lammermayr : 
Comparative studies on the plants of eastern Styrian 
basalts and basaltic tufas (3). Ernst Nowack : 
The geological relationships of the region between 
Eregli and Bolu (Northern Anatolia). Gustav 
GCtzinger and Hblmtjt Becker : Stratigraphy of 
Wienerwald-Flysch east of Traisen. 

Feb. 2. Guido Machbk : Action, of gaseous 
cyanogen on phenols and naphthols. (2) Dicyanogen 
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and trihydroxybenzenes. (3) Dicyanogdn and certain 
naphthols, The oyaniaation of pyrogallol, (1-napfithol, 
2 : 3- and 2 : 7-dihydroxynaphthalenee proceeds with 
formation of molecular compounds. With phenol 
and hydroxyquinol, no individual products could be 
obtained, and phloroglueinol, a-naphthol, 1:3- and 
1 : 4-dihydroxynaphthalenes did not react with 
cyanogen. Hans Pettbjrsson and Josef Sohintl- 
meister : Atomic fragments of short range from 
heavy elements. A new method of procedure is 
applied to the heavy noble gases, etc. Gerhard 
Kxrsch and Robert Trattner : Atomic disintegra¬ 
tion with emission of neutrons. Of a number of 
elements subjected to irradiation with polonium 
oc-particles, boron alone gives a number of neutrons 
comparable with r although smaller than, that yielded 
by beryllium. When tested by the Wilson method, 
the elements Li, C, N, Mg, Al, S, Fe, Cu, Zn, Pd, 
Ag, Sn, W, Pt, Au and Pb give definite but small 
effects, which are about 1 per cent of that obtained 
with beryllium. Molybdenum and nickel give effects 
of a lower order of magnitude and t possibly emit no 
neutrons. With platinum and palladium, the effect 
has been confirmed in other ways (Geigor counter 
and photography) by measurement of the secondary 
absorption. Ludwig Seltenhammer : Stability of 
the frame-rod arranged with parallel odges and 
compressed centrally. Karl Fritsoh : Observations 
on flower-visiting insects in Styria, 1913. Pollination 
of Draba vema L. is effected mostly by small species 
of the genus Halictus. With Prunus , the size of the 
pollinating insect conforms to that of the flowers ; 
thus Prunus spino&us L. is visited more especially 
by small aphids, such as Halictus and Andrena 
species, and P. avium L. often by Bombus species. 
The names of various insects, not previously observed 
as pollinating insects in Styria, are given. 


Forthcoming Events 

Monday, June 12 

Victoria Institute, at 4.30,—Sir Ambrose Fleming : 
“Free Will versus Determinism” (Presidential Address). 

Royal Geographical Society, at 8.30.—T. H. Harm- 
son : “The Oxford University Exploration Club’s 
Expedition to Sarawak”. 

Thursday, June 16 

Royal Society. Discussion on “The Experimental 
Production of Malignant Tumours” to be opened by 
Dr. J. A. Murray. 

Royal Society of Tropical Medicine and Hygiene, 
at 8.15.—Annual General Meeting. Lieut.-Col. H. W. 
Aston (Director of School of Tropical Medicine and 
Hygiene, Calcutta): “Carriers of JtntarncBba histolytica 
and their Treatment”. 


Official Publications Received 

Grhat Britain and Ireland 

The University of Leeds: Department of Coal Gas and Fuel Indus* 
tries (with Metallurgy). Report of the Uveeey Professor (John W. 
Cobb) for the Session 1031-82. Pp. 12. (Leeds.) 

Proceedings of the Royal Irish Academy. Vol. 41, Section A, No. 7 : 
" — * " * J Dust Particles on Atroo* 

Hodges, 


Tbs Influent* of Condensation Nuclei and 


spheric Ionisation, By P. J. Nolab, Pp, Ol-W. (Dublin : E 
Plgjrlt and Co.; London : Williams and Norgate, Ltd.)* Is. 
The Himalayan Journal: Records of the Himalayan Club. 


by Ken 
Pxford 


_ _ Edited 

Vol. 5. Pp. vl+lv+W+M ptotoe. (London: 
*.) Be. net i 6 rupees. 


Transactions of the Royal Society of Edinburgh. Vol. 57, Part :i, 
No. 82: Studios on the Scottish Marine Fauna ; the Natural Fauntatln 
Divisions of the North Sea as shown by the Quantitative Distribution 
of the Molluscs. By A. C. Stephen. Pp. 601-fllfl. 2f. VoL 57, Part 3, 
No. 23: The Diurnal Incidence of Disturbance In the Terrestrial 
Magnetic Field. By Dr. A. Crichton HltoheU. Pp. 617-682. Z». 

(Edinburgh : Robert Grant and Son ; London : Williams and Norgate, 
Ltd.) 

Journal of the Society for the Preservation of the Fauna of the 
Empire. New Series, Part 10. Pp. 07. (Hertford ; Stephen Austin 
and Sons, Ltd.) 24. 6d. 

University College of Wales. Aberystwyth : Welsh Plant Breeding 
Station. Four Addressee on the Improvement of Grans Land. By 
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Nationalism and Academic Freedom 

/^ERMANY, responding to the call of a 
patriotic emotion—as she has more than 
once before, but never with such abandon— 
would appear to have handed herself over body 
and soul to Herr Hitler. Acting on a given view 
of history and a prescribed theory of racial and 
national regeneration, she seeks to purge herself 
of elements felt to be inimical or to stand in the 
way of the realisation of his ideal. A new com¬ 
munism, imposed by foroe, but aocepted widely if 
not yet universally, with an enthusiasm which 
appears to have crossed the bounds of fanaticism, 
bids fair to reduce the whole of Germany as 
nearly as is humanly possible to one common 
denominator and to block every angle of vision 
but one in her political and intellectual kingdoms 
alike. 

Both historian and anthropologist may look 
askance at the Hitlerian view of racial history and 
psychology as suspect in origin. They may dis¬ 
miss with a smile the ‘Aryan* claim to exclusive 
rights in the swastika. It iB not the first time that 
ethnological facts have been ‘edited* to bolster 
political aspiration or flatter national vanity ; nor 
will it be the last. If, in electing to remould herself 
as an ‘organised State*, Germany has chosen to 
rely on the hypnotic effect of a pseudo-scientific 
theory now exploded—an instrument which may 
break in her hand—that is her affair and concerns 
no one but herself. In expelling from public life 
those who, on racial or political grounds, are re¬ 
garded as beyond the pale, Germany, by her own 
act, deprives herself of the services of some of her 
most eminent intellectuals. These are men pro¬ 
minent in the arts and sciences, in public life, in 
the professions and in education, who have raised 
and maintained her in the foremost ranks of 
intellectual achievement among the nations. This 
may well seem a blunder, at which the whole 
civilised world stands aghast, a misreading of 
history and a fatal misinterpretation of the con¬ 
ditions of progress in a modem society, in which, 
in these days of fierce competition, every resource 
of science is pressed into the service of social and 
commercial advancement. Yet even such action 
as this, although it has its international aspect, as a 
domestic matter, it is held, does not concern the 
outside world. But in forbidding men of German 
nationality, who have served their country loyally 
in peaoe and war, to exercise their talents, and 
in depriving them of the means of livelihood, 
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Germany has been guilty, in the eyes of the 
world, of an act of grave injustice, which has 
made intellectual companionship with her difficult. 

It is fully in accord with the tradition of religious 
and political liberty in Great Britain that the first 
attempt on a comprehensive scale to organise a 
scheme of assistance for the scholars, men of 
science and university teachers who have been 
forced to relinquish their posts in Germany should 
have been made by their British colleagues. It 
was never in doubt that, for men of the first rank 
and of international fame, room would be found 
without delay in the universities of other countries. 
This belief has been justified by the event. 
It did not seem likely that it would be possible 
in the normal course for academic institutions 
outside Germany, however great their goodwill, to 
absorb more than a few of those of less outstanding 
repute, and that too, perhaps only after some 
considerable delay. The difficulties are enormously 
increased by financial conditions, collective and 
individual, in the academic institutions of all 
countries alike. In teaching and research, com¬ 
petition for appointments at the moment is in¬ 
tense ; and it would be neither fair nor practicable 
for a ‘most-favoured nation clause' to be extended 
to displaced German teachers and research workers; 
while the requirements of the normal development 
of university work are such that it is unlikely that 
many universities would feel justified in making 
special provision for them. As the result of 
inquiry, it would appear that this is only too juBt 
an estimate of the position. Appointments will be 
available for only a small fraction of those in need. 

It is in view of considerations such as these 
that, as already noted in Nature (June 3, p. 793), 
the Aoademic Assistance Council has been or¬ 
ganised. A provisional council has been formed 
which has issued a statement of the aims and 
methods to be followed, should the necessary 
support be received. The Academic Assistance 
Council will aot in a double capacity. In the first 
place it will serve as a centre of information and 
as an organisation which will put the teachers 
concerned into touch with the institutions where 
they can work ; and secondly, it will seek to raise 
a fund to be used primarily, though not exclusively, 
in providing maintenance for displaced teachers 
and finding them a chance of work in universities 
and scientific institutions. 

There are several points arising out of this 
appeal which call for comment. Of these the most 
considerable is the effect of German action on 
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science at large. While Germany may claim as a 
matter of domestic concern to lay down such 
regulations for appointments in and admissions to 
her academic institutions as she may deem fit, 
apart from all questions of justice it is a matter of 
conoem to the whole scientific world that a number 
of workers, now considerable, be they Jews, or mem¬ 
bers of any religious or political group whatsoever, 
are deprived of the opportunities they have hitherto 
employed in adding to the sum total of scientific 
knowledge—researches by which ultimately the 
whole world has benefited, irrespective of nation¬ 
ality. It requires no speoial pleading to show that 
while Germany persists in her present attitude 
towards Jews and other men of science within her 
jurisdiction who do not conform to type, it is of 
advantage to the whole scientific world and an 
international obligation to ensure that everything 
possible is done to secure the continued benefit to 
science of the services of these displaced workers. 
The international appeal of the situation and the 
need for international action has not been over¬ 
looked by the provisional oouncil. It is in relation, 
not merely with British universities, but also 
with bodies formed for a purpose similar to its 
own in other countries. 

Unfortunately, the situation in Germany is not 
unique; and the Council proposes to utilise any 
funds entrusted to it for the purpose of assisting 
university teaohers and scientific workers of what¬ 
ever country who on grounds of religion, political 
opinion or race are unable to carry on their work 
in their own country. There is no doubt, however, 
that for the moment the situation in Germany is 
the most critical. The appeal records the names 
of a long list of teachers who have been dismissed, 
have resigned on account of student action, or 
are on enforced leave. Yet long as it is, it is con¬ 
fined to professors, extraordinary professors and 
Privatdozenten in institutions of university rank, 
and is stated to be incomplete. 

It should be no matter for surprise that, while 
the appeal has been received with much sympathy, 
it has aroused misgiving, in view of the financial 
situation and the difficulty of finding appoint¬ 
ments for trained scientific men, many with high 
qualifications, from our own universities and 
places of higher education, while among school 
teaohers the position is equally, if not more, grave. 
Obviously it would be far from politic, and 
indeed Unfair to the displaced teachers and 
research workers, to offer them posts in a market 
which is already overstocked. The Academic 
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Assistance Council baa shown itself fully alive 
to the situation. Its proposals will, it is under¬ 
stood, take the form that any funds raised 
should be devoted to the creation of special posts 
and lectureships ad hoc, and that these will be 
of limited duration, a term of years at the end of 
which it may be anticipated that a process of 
adjustment will have worked itself out. 

The appeal of the provisional council, of which 
Sir William Beveridge and Prof. C. S. Gibson act 
as secretaries, has already reoeived a substantial 
measure of support. Office accommodation has 
been placed at the disposal of the Council by the 
Royal Society, and the appeal carries the names, 
among others, of Sir Frederick Gowland Hopkins, 
president of the Royal Society and of the British 
Association, Lord Buckmaster, Lord Cecil of 
Chelwood, Lord Crawford and Balcarres, Sir 
William Bragg, Mr. H. A. L. Fisher, Sir George F. 
Hill, director of the British Museum, Sir Frederic 
Kenyon, Mr. J. M. Keynes, Lord Lytton, Dr. 
Allen Mawer, Dr. Gilbert Murray, Lord Eustace 
Percy, Sir William Pope, Lord Rutherford, Sir 
Joaiah Stamp, Sir J. J. Thomson, Sir Michael 
Sadler, Sir Charles Sherrington, and Prof. G. 
Elliot Smith. 


The Development of Indian Thought 

(1) -d History of Indian Philosophy . By Dr. 

Surendranath Dasgupta. Vol. 1. Second 
impression. Pp. xvi+528. 30 *. net. Vol. 2. 

Pp. ri+620. 35s. net. (Cambridge: At the 
University Press, 1932.) 

(2) Outlines of Indian Philosophy . By M. 
Hiriyanna. Pp. 419. (London : George Allen 
and Unwin, Ltd., 1932.) 16a. net, 

COMPARATIVE study of Eastern and 
Western thought cannot but widen the 
understanding of philosophy as a collective effort 
to apprehend Hie ultimate sources of knowledge 
and life. It would also suggest to thinkers of 
either tradition, new methods of approaching 
these fundamental problems. A great deal of 
pioneer work still has to be done in both directions, 
in order to facilitate the accessibility and inter¬ 
pretation of the existing texts. The West has 
ehteady published a large amount of original 
writings, critical editions and historical studies of 
its leaders of thought; but the East has the 
teohnioal disadvantage of having entered rather 
Hie field of practioal scholarship. Prof. 


Dasgupta tells us, for example, how the publication 
of the second volume of his great “History of 
Indian Philosophy*’ was delayed, among other 
reasons, by the fact that he had to read numerous 
unpublished and unknown texts, and to decipher 
patiently the handwriting of old and moth-eaten 
manuscripts. 

Indian philosophy is so rich and complex, that 
it is impossible to estimate its progress without 
the help of an expert guide who would initiate 
one into the technicalities and intricacies of a 
difficult but most inspiring subject. We owe 
therefore a debt of gratitude to Prof. Dasgupta 
and to Prof. Hiriyanna, for their historical and 
exegetioal efforts. Though their aims are different, 
their works are fully equal to their respective 
purposes. While Prof. Hiriyanna aims at no more 
than giving a well-balanced general outline of 
Indian philosophy, Prof. Dasgupta intends to give 
a detailed exposition of Indian thought strictly 
on the basis of the original texts and commentaries. 
Yet, they both follow almost the same order in 
their exposition, though Prof. Dasgupta is more 
patient about details, and gives one additional 
chapter of great interest on the conceptions of 
the Indian medical schools. The extensive 
bibliography in Prof. Dasgupta’s two volumes 
adds to their scientific value. 

One must go back to the sacred Vedas for the 
early sources of Indian philosophy. The Vedic 
gods, with their cosmogonic implications, must 
have been the first objects of independent thinking. 
Behind them, however, the concept of Brahman 
came to acquire a great significance as the supreme 
principle of everything. Yet the monotheistic 
tendencies thus developed, never displaced the 
ritualistic inclinations of the early Hindus, who 
cultivated diligently their polytheistic sacrifices. 
On the other hand, the law of Karma, which 
identifies sacrifice with aotion, implies a most 
effective causally related universe; so that the 
natural virtues attributed to the sacrifices lessened 
gradually the importance of deities as the supreme 
masters of the world and our fate. The ultimate 
unity of the universe soon gave rise to the idea 
of a world-soul (Atman), the highest essence in 
man as well as in the universe, which was to take . 
such a great importance in the Upanishads. So 
far, it may be observed, the development of the 
early Vedio philosophy has a striking parallel in 
that of Greek philosophy, in which the gods of 
Homer had ultimately to give way before 
the urgent rational quests for the ultimate 
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nature of things and for order in the universe, 
culminating in the recognition of a wfs by 
Anaxagoras. 

The parallel develops further when we pass 
from the Vedas to the Upanishads. Just as it was 
the case when the centre of interest was displaced 
by Socrates from the outside world to the self, so, 
with the Upanishads, the attention of the thinkers 
is decisively focused on the self, instead of being 
directed to the Creator outside. This is a con¬ 
siderable change, though the Upanishads. or 
Vedantas are believed to be the last portion of 
the Vedas. The fundamental idea which runs 
through the early Upanishads is that, underlying 
the external world of change, there is an un¬ 
changeable reality which is identical with that 
underlying the essence of man. The quest after 
Atman, with its many variations and implications, 
becomes the main concern of the philosopher. 
The post-Vedic writers have thus a good deal to 
say about the world, causation, the evolution of 
the soul and transmigration, and the final state 
of transcendental bliss which should be that of 
the soul when at the end of its inexorable cycle, 
conditioned by the all-pervading law of Karma. 
In spite of their unity of endeavour, all the Indian 
schools do not see eye to eye the possible answers 
to these problems. One of the reasons of the 
diversity of opinions is that the eutras of the 
sacred Brahmanio texts are mostly unfinished 
sentences the meaning of which has to be guessed 
rather than obviously stated. 

These complications increased with the growth 
of Buddhism and Jainism, both schools outside 
the pale of orthodox Brahmanism. Though it is 
said that Buddhism derived much of its inspiration 
from the oral Samkhya and Yoga traditions of 
the Vedas, there is no doubt that it introduced 
entirely new conceptions into Indian philosophy. 
By denying the substantial and eternal Atman, 
Buddhism could not teach the conscious trans¬ 
cendental bliss which was the final state admitted 
by the Vedas. As our experience never apprehends 
the essence of things, but only our own per¬ 
ceptions, consciousness is nothing but a group of 
bodily and psychical states which, at death, 
disintegrate and merge into ah unconscious 
nirvana. The main concern of Buddhism was the 
answer to the four ‘noble truths’: What is sorrow ? 
What is the cause of sorrow ? What is cessation 
of sorrow ? What can lead to the cessation of 
sorrow 1 The whole of Buddhist doctrine is the 
development of the answers to these questions. 


The denial of a permanent external world and of 
a permanent soul leads to a complete upsetting 
of the major tenets of the Brahraanists about the 
unity, causality and purpose of the world and of 
life. It is interesting to note, however, that 
Buddhism had to develop a oertain logic for 
its dialectic purposes. Thus we find in the 
Sautrantika theory of inference, that the 
Buddhist knew actually the doctrine of distri¬ 
bution of terms, of conversion, and of the 
hypothetical syllogism, during the third century 
before our era. 

Jainism, on the other hand, took the opposite 
view about the world, admitting the permanenoe 
of the substance under the changing aocidents, 
and identifying being as the union of permanenoe 
and change. This relative pluralism, as opposed 
to the extreme absolutism of the Upanishads and 
the extreme pluralism of Buddhism, was further 
emphasised by the Jainist doctrine of the ‘nayas’ 
or points of view in a judgment, which held that 
no truth is absolute but only conditional, and that 
the test of knowledge is that it helps us to attain 
our purpose—a striking anticipation of prag¬ 
matism. 

These cross-currents in Indian philosophy 
influenced considerably the age of the systematic 
doctrines, as may be gathered from the conflicting 
opinions about the world, causation, perception, 
inference, the origin of knowledge and the ruleB 
of right conduct, put forward by the Samkhya 
and Yoga schools, the materialist conceptions of 
Carvaka-darsana, the Nyaya-Vaisesika philosophy, 
the Purva-Mimansa teaching, and the various 
Vedanta schools, such as the Sankara, Advaita 
and Visistadvaita traditions. In spite of their 
differences, these systems are remarkable products 
of rational thinking. Fine distinctions on logical 
problems, ontological and psychological theories, 
and ethical experiences and rules of conduct, 
illustrate the amazing versatility of the Indian 
mind and the sensibility of the Hindus. Translated 
into occidental language, these distinctions would 
no doubt prove quite capable of enriching the vast 
syntheses of our great thinkers. The qualified 
indications contained in the two works under 
review are already by themselves an ample mine 
of material for immediate use. 

Before closing our remarks on the development 
of Indian thought, we wish to direct attention to 
the learned chapter on the ‘ ‘Speculations in Medical 
Schools” in the second volume of Prof. D&dgupta's 
work. Medicine was the most important of all 
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the physical sciences in ancient India ; and its 
conceptions are closely connected with such 
doctrines as the Samkhya and Vaisesika physics 
and the ethical teaching of the Vedic tradition. 
The earliest texts on medicine, which formed the 
basis of later commentaries, are those of the 
Atharva-Vecla, which may have been composed 
by Brahma himself*. In them, one finds a mass 
of information about the organs of the body, 
embryology, symptoms and observations of 
diseases, the use of medicines and charms, and, 
of course, a store of prayers, imprecations and 
hymns for the cure of certain diseases. Observa¬ 
tions about the head, the heart, the circulatory 
and nervous systems are very important too, in 
so far as they have been taken as the basis of 
rival medical and psychological theories, such as 
the Tantras and the Caraka and Susruta schools, 
which give the spinal column and the heart, 
respectively, as the fundamental organs. There 
are also detailed speculations about the elements 
of the world and the elements of the body which, 
at times, bear a striking resemblance to the 
Hippocratic teaching and to that of the medical 
school of Crotona. 

In conclusion, we can do no better than quote 
Prof. Hiriyanna’s estimate of Indian philosophy 
(p. 24): 

"‘The two elements common to all Indian 
thought, are the pursuit of liberation as the final 
ideal and the ascetio spirit of the discipline recom¬ 
mended for its attainment. They Bignify that 
philosophy as understood in India, is neither mere 
intellectualism nor mere moralism, but includes 
and transcends them both. They have been 
represented as the two wings that help the soul 
in its spiritual flight. The goal that is reached 
through their aid is characterized on the one hand 
by illumination which is intellectual conviction 
tfiat has ripened into an immediate experience, 
and, on the other hand, by self-renunciation whioh 
is secure by reason of the discovery of the meta¬ 
physical ground for it* It is pre-eminently an 
attitude of peace which does not necessarily imply 
passivity. But the emphasis is on the attitude 
itself or on the inward experience that gives rise 
to it, rather than on the outward behaviour which 
is looked upon as its expression and therefore mpre 
or less secondary. The value of philosophic 
training lies as little in inducing a person to do 
what otherwise he would not have done, as 
In instructing him in what otherwise he would not 
have known; it consists essentially in making 
him what he was not before. Heaven, it has been 
remarked, is first a temperament, and then 
anything else/' 

Thomas Gbeeitwood. 


Research on Vitamins 

Medical Research Council. Special Report Series, 
No. 167: Vitamins; a Survey of Present 
Knowledge. Compiled by a Committee appointed 
jointly by the Lister Institute and Medical 
Research Council. Pp. 332 4-12 plates. (London: 
H.M. Stationery Office, 1932.) 6s. 6rf. 

T HIS book is both the most comprehensive and 
the most official of all publications so far 
available on its subject. It is the most compre¬ 
hensive because it surveys all work up to the end 
of 1931, thus beating Sherman and Smith's mono¬ 
graph and Dr. Ethel Browning’s vast compendium 
by several months ; it is the most official because 
it is the only work on the subject, apart from its 
own earlier editions, that has been produced under 
the auspices of a government department. 

To describe it, however, as a new edition of the 
earlier volumes is somewhat misleading; the 
revisions have been so exhaustive and the re¬ 
arrangement in certain cases so fundamental as to 
make it a new work altogether. It is interesting 
to learn from the foreword that it is not proposed 
to revise it again or to publish any further editions. 
The reasons for this decision can best he given in 
the words of the Medical Research Council, whioh 
itself is responsible for issuing the report. 

“It can hardly be contemplated that the rapid 
and accelerating growth of the subject can be 
conveniently followed further by fresh revisions of 
such k monograph as this. The labour entailed 
and the sacrifices of time made by research 
workers in successive revisions of such a mono¬ 
graph are not likely to be justifiable again. The 
Council have joined with the Reid Library of the 
Rowett Institute, Aberdeen, and the Imperial 
Agricultural Bureaux Council, in giving financial 
support to a new periodical journal, “Nutrition 
Abstracts and Reviews", of whioh the first number 
appeared in October last [1931]. The Council hope 
that this will provide for the future a regular 
means of bringing together and making more 
readily available the results of research work as 
they accumulate in the now widely distributed 
and often disconnected fields of work, medical, 
agricultural, dietetic, and commercial, in which the 
subject of nutrition is being so rapidly developed." 

Both the decision, and the reasons given for it, 
are symptomatic of the present condition of 
vitamin research. Not only has the subject become 
a recognised branch of biochemistry with reper¬ 
cussions in the extreme directions of pure chemistry 
and of applied medicine, but it ia also just now at 
a stage when so many growing researches are 
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about to blossom that it would be almost impossible 
to lay adequate plans for similar publications in 
the future. Indeed, the history of vitamin researoh 
since this book was published, and still more since 
the date of the latest publications included in the 
survey, give ample evidence on the matter, 

During 1932 pure crystalline vitamin D became 
a commercial commodity : further advances have 
been made in investigating the nature of crystalline 
vitamin B p and the purity of the most concen¬ 
trated specimens is probably little short of 95 per 
cent: highly concentrated preparations of vitamin 
A have now been made (see Carr and Jewell, 
Nature, January 21, 1933, p. 92) of probably the 
same degree of purity as crystalline B p but 
unfortunately not themselves crystalline : Reader 
and her colleagues ( Biochem. J. t 26, 2035 ; 1932) 
have announced the preparation of what may 
prove to be crystalline vitamin B 4 : the identifica¬ 
tion of vitamin C with ascorbic (hexuronic) acid is 
now acoepted by nearly all workers in the field. 

It is clear that, as these researches reach fruition, 
investigation of the structure of each particular 
vitamin will cease to be a biochemical problem and 
will pass into the hands of the pure chemist. As 
soon as a vitamin becomes a definite, recognisable, 
and determinable entity—in the sense that ac¬ 
curate chemical measurement constitutes a deter¬ 
mination while biological assay only constitutes an 
estimation—the hands of the physiologist and 
clinician will be immensely strengthened in their 
attempts to work out its precise metabolic function. 

How much has already been achieved in this 
direction, in spite of the difficulties invariably 
confronting those who work with substances that 
can only be assayed biologically, is admirably told 
in thiB indispensable summary. Although in one or 
two places it may be possible to detect the individual 
views of well-known authorities, the objectivity 
of the volume as a whole is beyond reproach. 
Considering the fact that the actual text only 
occupies some 270 pages, its comprehensiveness is 
quite astonishing. It is, indeed, amusing to notice 
how often, on turning to the index to find a reference 
to some aspect of the problem that one thinks has 
been overlooked, one does indeed find a reference, 
or more than one, to that very aspect. 

On certain matters the authors of particular 
sections have expressed themselves with refreshing 
definiteness. On page 69 we find it said that 
‘There is no reason to believe that any of the 
toxic actions ascribed tocod^liver oil are due to 
its vitamin content”. Oh pagg 122 it is stated 


that “The rat . . . requires for satisfactory nutri¬ 
tion four vitamins of this group, B,, B,, B 4 , and 
factor Y : the pigeon at least three vitamins, B p 
B a , and B 4 ”. This is, incidentally, not a view that 
would be accepted by all those who have worked 
with the B complex ; it is certainly held by some 
that the pigeon needs vitamin B r On page 227 it 
is interesting to read “About 600-1,000 c.c. (1-2 
pints) of raw cow’s milk provides enough or nearly 
enough of the vitamins A and C and of the B- 
vitamins of the yeast complex, but not enough of 
vitamin D. Cow’s milk, however, is so variable in 
composition that this statement mky need quali¬ 
fying, and does not provide more than a slender 
basis for calculation”. 

It is perhaps legitimate to observe that cow’s 
milk may here be suffering rather more from the 
amount of attention that has been given to it 
than from any fluctuation in the vitamin content 
of milk, as distinct from other foods. Probably 
far more samples of cow’s milk have been 
assayed for vitamin oontept than any other single 
food-stuff, and it is not surprising to find very 
different results reported by different workers. 
It is at least conceivable that any other food sub¬ 
stance that had been examined so often and in so 
many different parts of the world would show 
similar irregularities. The practice of arguing 
from the study of a particular sample of a par¬ 
ticular substance that all other samples of the 
substance, wherever produoed and under whatever 
conditions, will contain muoh the same amount 
of the vitamin as the sample examined, is all 
too prevalent in vitamin literature, and has 
led to generalisations as glib as they are funda¬ 
mentally unsound and unconvincing. Nevertheless, 
it is gratifying to note the immense amount of 
information that is already available and only 
awaits co-ordination and extension to be made the 
basis of a really scientific consideration of world 
dietary problems. 

The compilers of this report, owing perhaps to 
a modesty that we hope is characteristic of 
scientific workers in Great Britain, have a freedom 
from scientific chauvinism which is both rare and 
gratifying. The specialist in vitamin work has 
been irritated, at least as often as the specialist in 
other fields, by the production of books purporting 
to be objective studies of a subject, but found on 
inspection to be little more than aeummery o^thjaur 
authors*, ojwn wprk and views. Be has alw bam 
exasperated by bodes issued under tities promismg 
comprebensiye surveys <rf a whble «at>^ct, only 
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to find that scientific workers of the author’s own 
nationality must have been seriously under-rated 
by all the rest of the world, if the author’s assess¬ 
ment of their work is to be regarded as correct. 
This volume is devoid of such faults. Naturally, 
American and British workers, who have indeed 
been first in many vitamin fields, receive most 
attention, but that this fact is not due to accidents 
of birth and language, is fully attested by the 26 
pages of references at the end of the book. If 
English and American names, indeed, predominate 
here and in the text, German, Scandinavian and 
French names are to be found in plenty, supple¬ 
mented occasionally by those of workers in many 
other countries. 

It is, indeed, doubtful whether the book could 
have been made more comprehensive or freer from 
any suspicion of personal views and prejudices had 
it been produced by, say, the Health Organisation 
of the league of Nations. As it is, it oarries just 
sufficient impress of the personalities compiling it 
to make it something very muoh more than an 
occasional reference book. For all those in any 
way interested in the development of the subject, 
it is a volume that not only must be read but will 
also be found to be very readable. 

A. L. Bachakaoh. 

Membrane Equilibria 

The Dorman Equilibria: and their Application to 
Chemical , Physiological and Technical Processes. 
By Dr. T. R. Bolam. (Monographs on Modem 
Chemistry.) Pp. vii + 154. (London: G. Bell 
and Sons, Ltd., 1932.) 9s. net. 

HE conditions of equilibrium in a system in 
which one component is unable to escape 
from the phase in which it is found, but is able 
to combine with another substance which can 


Short 

The Calendar and its Reform . By F. A. Black. 
Pp. viii+80 +3 plates. (London and Edinburgh : 
Gall and Ihglia, 2932.) 2s. 6d. net. 

This book describes in detail the various qtages 
which led to the adoption of our present calendar ; 
it begins with the half legendary calendars of 
Romulus and Numa Pompi^ue, goes on to the 
refonq of Julius Caesar, and the alterations (for the 
tr<^) mtK>dueed by Angustus, There is a chapter 
'cm the origin of the names of the months and 
Veekdfcys; followedby one on the deduction of 
^be nge of the Christian m Tor reckoning years. 
^ Gregorian reform, and a dis- 


escape from the phase, were worked out by 
Willard Gibbs. The importance of equilibria 
of this type was not realised, however, until 
Donnan and Harris in 1911 described the 
behaviour of common salt when added to a 
system in which an aqueous solution of Congo 
red (the sodium salt of a complex sulphonio 
acid) was separated from pure water by a 
membrane through which the anion of the 
colloidal electrolyte could not pass. The con¬ 
centration of sodium chloride was found to be 
greater in the solution which did not contain 
the colloidal electrolyte. Finally, a condition of 
equilibrium was reached when the product 
of the concentration of the sodium and chlorine 
ions, [Na j ] x [01“], was the same on both sides 
of the membrane. 

This type of ‘membrane equilibrium’ is of special 
importance in physiology, and was in fact described 
before the London Physiological Society in 
December, 1910. It is not necessary, how¬ 
ever, tli at a membrane should be present, since 
similar conditions of equilibrium prevail when¬ 
ever one ionic component of a pair of salts 
is prevented from diffusing freely. This non- 
diffusibility may be realised, for example, in 
a jelly, or it may be caused by adsorption at 
a surface. 

The present volume describes, in a series of 
four chapters, the theory of the equilibrium, and 
its applications in chemistry, physical chemistry 
and biology. In addition to name and subject 
indexes, it contains a bibliography containing 
143 entries. These include a few references to 
standard works on thermodynamics, etc., but 
are mainly citations from physico-chemical 
and physiological journals in which illustra¬ 
tions are given of the influence of the tethered 
ion on equilibrium in living and non-living systems. 

leviews 

cussion of the small errors that it involves. Inci¬ 
dentally, it is mentioned that the beginning of the 
financial year on April 5 is a relio of old style, 
when the year began on March 25; that day 
became April 5 after the change. The author is 
under a misconception in asserting on p. 37 that 
the slight shortening of the year since the days of 
Hipparchus depends on the observations made by 
the latter; it depends on modem observations and 
calculations. 

. Mr. Blank then comes to the vexed question of 
calendar reform; ;he wisely notes that the pro¬ 
posal of many calendar reformers to put five days 





860 


NATURE 


June 17, 1933 


in four years outside the regular sequence of week¬ 
days excites such strong opposition that there is 
little chance of carrying it; in fact it blocks the 
way of reform. The author proposes as an alter¬ 
native that ordinary years should have exactly 52 
weeks and leap years exactly 53 weeks. A simple 
rule for the fixing of the leap years is given ; there 
are in general two of them in eleven years, but the 
number is adjusted to give exactly the same 
number of days in 400 years as in the Gregorian 
calendar. Under this system the weekdays would 
recur every year on the same days of the month, 
which is the principal aim of the reformers ; but 
there would be no tampering with the sequence of 
weekdays. A full calendar for the next 400 years 
is given under the proposed system ; the greatest 
divergence from the present calendar is one week. 

Suggestions are also given as to the lengths of 
the months ; the author would make them 35, 28, 
28 days in each quarter : in leap year one quarter 
would be 35,28,35 days. The lengths of the months 
are, however, subsidiary to his main proposal. 

The Analysis of Fuel , Gas, Water and Lubricants . 

By Prof. S. W. Parr. (International Chemical 

Series.) Fourth edition. Pp. xv 4*371. (New 

York : McGraw-Hill Book Co., Inc. ; London : 

McGraw-Hill Publishing Co., Ltd., 1932.) 18$. net. 
The book is divided into two parts, the former 
covering a wide range of subjects, with coal as 
their common basis, the latter dealing with labora¬ 
tory methods. Such a work as compiled by the 
late Prof, Parr should have a wide public, if only 
some means could be devised of gaining its interest. 
The individual chapters are based on lectures and 
are most readable, since their writer had the gift 
of simple and direct expression. An attractive 
feature for the reader is the emphasis laid on the 
historical side of the subject, so far as America is 
concerned : copies of Joliet’s map of the Missis¬ 
sippi valley made in 1674 and of La Salle’s colony 
on the Illinois in 1684 show the beginnings of an 
industry which from a production in 1830 of 
320*000 tons, representing a little more than one- 
fiftieth of a ton per capita, advanced to a total of 
550,000,000 tons in 1930, almost 5 tons per head. 

The scope of this book is best indicated by the 
chapter headings ; they include the distribution 
and production of coal, the development of re¬ 
search and the science of calorimetry from the 
days of Count Rumford onward, in which the work 
of Parr has played a useful part. Then follow 
sections on the constitution and classification of 
coal, the absorption of oxygen, and ignition tem¬ 
perature in relation to the storage of coal. The 
question of impurities and coal contracts receives 
attention, also the smoke evil. Combustion and 
carbonisation are discussed, likewise coke and gas. 
Sections are devoted to wood, liquid fuels* lubri¬ 
cants and boiler waters. 

The book is well illustrated and dearly printed. 
It is primarily intended for American readers* 
who are favoured in having available such an 
adequate summary of the whole subject of fuel. 


Bell’s Popular Science Series. Old Trades and New 
Knowledge : Six Lectures delivered at the Royal 
Institution. By Sir William Bragg. Pp. xii + 
266+42 plates. The World of Sound: Six 
Lectures delivered at the Royal Institution. By 
Sir William Bragg. Pp. viii + 196. Living 
Machinery: Six Lectures delivered at the. Royal 
Institution . By Prof, A. V. Hill. Pp. xiv+256 + 
24 plates. (London : G. Bell and Sons, Ltd., 
1933.) 4 s. iSd. net eaoh. 

Reference was made in our issue of December 10, 
1932 (p. 878) to the first four volumes in this 
attractive series. Three more have now appeared, 
all of them emanating from the Royal Institution. 
Sir William Bragg is a master of the art of popu¬ 
larisation and his lectures on the applications of 
physics in commercial processes and on sound 
are models of their kind. Prof. A. V. Hill’s 
Christmas lectures on the machinery of the human 
body will probably be remembered for the experi¬ 
mental illustrations he gave, using his own children 
as subjects—to their delight and to the concern of 
the uninitiated. Messrs. Bell are to be congratu¬ 
lated on the production in cheaper form of these 
fascinating courses of lectures. 

Wave Mechanics : Elementary The/yry. By Prof. 
J. Frenkel. Pp. viii+278. (The International 
Series of Monographs on Physics.) (Oxford : 
Clarendon Press ; London : Oxford University 
Press, 1932.) 20 a. net. 

Although complete in itself, this is intended t q 
be the first of three volumes and gives a general 
survey of the whole subject of wave mechanics. 
The word ‘elementary’ in the title should not mis¬ 
lead the reader. The book is not a mere description 
or attempt to evade mathematios, but is intro¬ 
ductory to the more detailed volumes to follow. 
First comes the derivation of the photon from 
Einstein’s relativity mechanics and its extension to 
the wave packets of Schrodinger and the uncertainty 
relation of Heisenberg. The wave mechanics of a 
particle, system of particles, statistical mechanics 
and applications of quantum statistics to the 
electron theory of metals follow. 

Photocells and their Application . By Dr. V. K. 
Zworykin and Dr. E. D. Wilson. Second edition. 
Pp. xxv+331. (New York : John Wiley and 
Sons, Inc.; London : Chapqugt and Hall, Ltd., 
1932.) 18*. 6 d. net. 

The second edition is a considerable enlargement 
of the first. It constitutes a valuable account of 
photoelectric cells of all kinds* but more par¬ 
ticularly of the photo-emissive type. The history of 
the photoelectric effect is given and is followed by 
an account of the production of alkali metal fi lm a 
and composite films and of the various processes 
of manufacture of cells. Circuits suitable for 
detection are described for all types of ceils, photo* 
conductive and photovoltaic as well as emissive, 
and sufficient theory is given to make the account 
of value. Applications to photometry, facsimile 
transmission and television are also included. 
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Scientific Professionalism 


I N contrast to the trade union movement, which 
has received much attention both in its 
historical aspects and in relation to the social and 
economic problems it presents, professional associa¬ 
tions have been almost entirely neglected. There 
has been no study of the historical development 
of professional association or of the social, economic 
and ethical problems involved. In view of the 
growing importance of the expert in public life, the 
position and influence of professional associations 
possess a wide interest. 

We may perhaps begin with the medical profession. 
Its present organisation is based upon the Medical 
Act of 1858, which created the General Council 
of Medical Education and Registration of the 
United Kingdom, usually known as the General 
Medical Council. This Council, which is subject 
to the Privy Council, has two main duties, to 
ensure that the unfit do not get on to the register 
and to expunge the unworthy from it. While the 
General Medical Council has no option but to 
register those who produce a licence from a duly 
accredited authority and tender the prescribed 
fee, it is empowered to erase a name from the 
register in certain circumstances ; although neither 
teaching nor examining, it can enforce such mini¬ 
mum standards of education and examination as 
it pleases. The topics which the General Medical 
Council is competent to discuss are, however, 
limited, and exclude, for oxample, all questions 
relating to remuneration. These questions, 
particularly the pay and status of medical officers 
in the Services and under local authorities, and of 
practitioners under the National Health Insurance 
sohemo, are main fields of activity of the British 
Medical Association, though it would he difficult 
to overestimate the contribution of the latter also 
to medical science and practioe. 

The British Medical Association was founded at 
Worcester in 1832, although it did not assume its 
present title until 1856. Its membership embraces 
35,000 of the 55,000 names on the medical register 
and probably includes three-quarters of the medical 
men in practice in Great Britain. Its constitution 
in its present form dates from 1902 and the effective 
control of the Association lies with the Repre¬ 
sentative Body, consisting ohiefly of delegates 
elected by the divisions. The Representative Body 
is the parliament of the Association and debates 
at its meetings are keen. Persistent skilful leader¬ 
ship has played a large part in raising the status 
and remuneration of doctors and although there 
is little evidenoe regarding the average inoome of 
the general practitioner, it is significant that the 
Association is able to obtain a minimum com¬ 
mencing salary of £600 a year for a whole-time 
medical officer of the lowest grade. At the arbitra¬ 
tion inquiry in 1926 it was stated that £1,200 
might be the average income from a successful 
practice “not at the top". Evidence was given 
before the Royal Commission on the Civil Servioe 


in 1930 that a fully employed panel doctor in a 
populous area, using half his time for panel and 
half for private practice, could make £1,400 net 
per annum. The salaries offered to medical men 
are considerably higher than those for dentists or 
for veterinary surgeons. 

The position of the veterinary surgeons presents 
analogies with the position of the medical pro¬ 
fession but is weaker mainly through the neglect 
of veterinary science in Great Britain. The 
I Veterinary Surgeons Act of 1881 laid upon the 
Royal College of Veterinary Surgeons the duty of 
keeping a register but, unlike the General Medical 
Council, also of examining the students of recog¬ 
nised veterinary colleges. It possesses disciplinary 
powers and its members have certain privileges 
similar to those granted to doctors. The numerical 
weakness of the profession—the register contains 
3,473 names for the British Isles—and prevailing, 
indifference to veterinary science largely account 
for the comparative impotence of the National 
Veterinary Medical Association. 

The engineering profession offers strong con¬ 
trasts to the conditions of the medical profession, 
particularly in the absence of any legal register 
and in the number of specialist organisations which 
have developed as the range of engineering grows. 
The parent society is the Institution of Civil 
Engineers, founded in 1818, the activities of which 
for the first fifty years were confined to study. 
For long enough membership, however, did not 
imply scientific training and only in 1897 did the 
Institution establish its own examinations. There 
are grades of membership, corresponding to 
different degrees of attainment and experience. 
Associates must be more than twenty-five years 
of age and have passed either the examinations 
of the Institution or an approved examination and 
have undergone a specified period of practical 
training. Members must be more than thirty- 
three years of age and have been associates with 
five years’ experience in a position of responsibility, 
or have had “suitable education and training as a 
civil engineer” and fifteen years employment in 
a position of responsibility and have acquired “a 
considerable degree of eminence in the profession”.. 
Rules governing the professional conduct of 
members were not formed until 1910 and their 
general purport is to ensure that the engineer s 
utmost skill shall be placed at the disposal of 
those who employ him, and that the method of 
remuneration shall not involve any conflict between 
his personal interests and those of the clients whom 
he advises. 

Round the Institution of Civil Engineers have 
sprung up the Institution of Mechanical Engineers, 
the Institution of Naval Architects, and the 
Institution of Electrical Engineers, as well as 
other junior institutions such as the Institution 
of Mining Engineers, the Institution of Structural 
Engineers, the Institution of Automobile Engineers, 
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the Institution of Qas Engineers and the Institution 
of Ghemioal Engineers. These are not rived associa¬ 
tions though they are modelled on the parent 
society and the membership overlaps considerably. 
The civil and mechanical engineers have member¬ 
ships of about 10,000, the ‘electricals’ about 
11,500, the naval architects about 3,000 and 
the mining engineers 3,800. The number of 
qualified engineers in Great Britain is estimated 
at 26,659. 

The professional organisation of chemists in 
Great Britain has been handicapped by the 
assumption of the title of “chemist” under the 
Pharmacy Act of 1868 by members of another 
vocation possessing one or more alternative titles. 
The growth of the profession is frequently referred 
to the formation of the Chemical Society in 1841, 
which, however, has remained a study society and 
never demanded scientific or practical qualifica¬ 
tions of its members. The first steps at professional 
organisation were taken in consequence of the 
passing of the Sale of Food and Drugs Act in 
1875, and led directly to the founding of the 
Institute of Chemistry in 1877. Although its 
interests were originally mainly limited to those 
of analytical and consulting chemists, since 1918 
it has included a large number of those practising 
in industry. Its present membership of nearly 
6,000 probably represents from one half to three 
quarters of the fully trained chemists in Great 
Britain. 

The Institute of Chemistry has done much to 
raise the status of the public analyst, but it has 
been able to do relatively little to raise the status 
or remuneration of the chemist in general, and 
the prestige and value of its membership have 
not become such that all qualified to obtain it 
do in fact apply. More effective professional 
defensive work for chemists generally is being done 
by the British Association of Chemists, in spite 
of a much smaller membership—a little over 1,000 
—largely on account of the greater freedom per¬ 
mitted by its constitution and by its registration 
under the trade union acts. The Institute of 
Chemistry is an examining body but the fellowship 
and assooiateship con be obtained with partial or 
complete exemption from examination by those 
holding recognised degrees or diplomas with first or 
second class honours in chemistry. The British 
Association of Chemists also admits those with a 
sufficient general education and scientific training 
who have had at least seven years' practice in 
pure or applied chemistry. The estimated number 
of chemists is about 10,000 of whom not more 
than 35Cf axe in private practice. Inquiries con¬ 
ducted by the Institute’ of Chemistry in 1930 
indicated that 15 per cent of fellows at home 
were receiving between £1,000 and £1,500 and 
nearly 50 pear cent between £500 and £1,000; 
of associates at home 25 per cent were receiving 
£500 to £1,000 and 62 per oent from £250 to £500. 
Members abroad were getting considerably higher 
salaries. 

Reference has been made to the pharmacists, 


whose early history is closely related to that of 
the medical professions through the apothecaries 
and “chemists" and “druggists". The Pharmacy 
Act of 1868 prohibits any person from selling or 
keeping open shop for retailing, dispensing or 
compounding specified poisons or from using the 
title “ohemist and druggist", or “chemist", or 
“druggist", or “pharmacist", or “dispensing 
chemist", or “druggist", unless registered by the 
Pharmacoutical Society. Up to 1919 the latter 
society not only fulfilled its statutory obligations 
of examining and registering but it also looked 
after both the professional and trading interests 
of pharmacists. In oonsequenoe of the judgment 
in a test case in 1920 the Retail Pharmacists' Union 
was established, to which were transferred all 
employers’ functions and those of negotiating 
with the Government regarding the National 
Health Insurance Act. 

Up to the formation of the Institute of Physics 
in 1920 the physicist had scarcely been recognised 
as one of the professions, being mainly confined to 
the universities. The increasing demand for 
physicists in industry led to the formation of the 
Institute, which differs considerably in constitution 
from the Institute of Chemistry. Members of any 
of five participating societies, which are study 
associations, can become ordinary members, but 
the corporate members in whom authority is 
vested consist of fellows and associates who must 
have passed either the examination of the Institute 
or an equivalent examination. Fellows in addition 
must have had five years’ experience. There are 
600-700 corporate members and the Institute of 
Physios has a much more effective command of 
the profession than has the Institute of Chemistry. 

The emergence of the true patent agent possessing 
a skill partly legal and partly scientific is of com¬ 
paratively recent date, and the number of qualified 
patent agents in Great Britain and Ireland is only 
343. Since, however, salaried employees in a 
patent agency are not required to register, there 
are many qualified persons who have fulfilled all 
the requirements but have not proceeded to 
registration. A register of patent agents was 
established by the Act of 1888, but effective pro¬ 
tection was only conferred by the subsequent 
Patent and Designs Act of 1919, which lays it 
down categorically that “no person shall practice 
... as a patent agent, unless ... he is regis¬ 
tered". The register is kept by the Institute 
of Patent Agents and admission is confined to 
those who have passed a preliminary, an inter¬ 
mediate and a final examination conducted by 
the Institute. Candidates for thefinal examination 
must have served for five years in the office of a 
registered patent agent, although articles are not 
obligatory and some exception is granted to those 
who have graduated at a university or spent a 
specified time at an approved technical college, 
or an approved profession or industry or on the 
examining staff of the Patent Office. In spite of 
its important educational duties, theGhartered 
Institute of Patent Agents is a voluntary assoda- 
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tion and only about two-thirds of the registered 
patent agents are members. 

The recently published work by Prof, A. M. 
Carr-Saundere and Mr. P. A. Wilson* on the 
growth and position of the professions, on which 
the above remarks have been based, is a welcome 
and valuable attempt to fill a serious gap. The 
first part gives a survey of the present position 
of the recognised professions and of other occupa¬ 
tions with more or less definite claims to be 
recognised as professions, and forms an invaluable 
reference work with regard to qualifications, 
numbers of practitioners, salaries or positions 
obtainable in a wide range of professions. 

Special interest is attached to the sections dealing 

* "The FrirfwalonV. By A. M. Carr-Sjuuideiu and P. A, WJlxon. 
Pp. (Oxford: Clarendon Press; London: Oxford Uni¬ 

versity Press, 1083.) 2ft#. net. 


with architects and with teachers, one on account 
of the recent efforts to obtain a registration which 
issued in the Architects (Registration) Act of 1931, 
the other on account of the growth of unity in a 
profession formerly separated by 'deep-seated 
jealousies and also on account of the influence of 
widespread State employment leading to what is 
in effect a State register of teachers. So, too, the 
analysis of the conditions which led to public 
accordance of professional status to the civil 
service and to local government service, and of 
those again which prevail in the mercantile 
marine or among mine managers, are invaluable 
to all scientific workers who seek to understand 
the place and functions of professionalism in 
modern society and to assess the contribution 
which registration can offer alike to the advance of 
the professions or of the State they servo. 


Taxonomy and Evolution 

By Dr. W. H. Longley, Marine Biological Laboratory, Tortugas, Florida. 


T EN years ago Dr. J. C. Willis developed in 
his work “Age and Area" his discovery of 
the existence of an unexpected order in Nature 
revealed by statistical analysis of selected data of 
taxonomy. Prof. Bateson expressed keen appre¬ 
ciation of this discovery in a review of the work 
in Nature 1 . The sign of order represented was, 
in Bateson’s judgment, highly significant and is 
the oentral fact to which the present contribution 
is related. 

In the great natural groups of organisms— 
the larger families and orders—the statistical 
distribution of genera by size is approximately the 
same in all cases; or, to put it in other words, 
the curve of genera plotted against the number 
of their speoies is always of the same general form. 
This suggests at once that the process of evolution 
occurs according to law. Indeed, only if the 
naturalist’s conception of genera and species is 
without justification in the order of Nature itself, 

- or if his classification of material given by Nature 
is grossly inadequate, may the direct inference be 
avoided. But, letting the necessary inquiry this 
suggests rest for the moment, is there independent 
reason for supposing the process of differentiation 
of genera and speoies of organisms may occur 
according to law ? 

Manifestly such law as is suggested by Dr. 
Willis’s discovery is one of a statistical sort, a 
description of the outcome of the evolutionary 
process as a whole and without regard to detail— 
a tow, indeed, of the general order of the gas 
tows of physics, where the individual is quite lost 
to sight. If it be urged that such laws do not deal 
with underlying truths, it may be admitted at 
once that they are not exhaustive accounts of 
the events in systems of which they treat: but 
they Are still tows, and laws, too, of a high order 
pf Importance. 

*Phe laws of gases (with similar statistical laws) 


have, in fact, served as the foundation, from one 
point of view, of our modem industrial civilisation, 
with all that it entails. If to know how things go, on 
the whole, with molecules in the gaseous systems 
they compose, has shown itself so significant a 
matter, we may believe that the like knowledge of 
what is involved in the making of genera and species 
will justify itself. It requires no lively imagination 
to foresee some of its effeots upon our thought, 
where its important application will chiefly lie. 

To consider the gas laws further : these are 
generalisations empirically established and the 
basis upon which the kinetic theory of gases rests. 
It is from them that we derive our idea that the 
normal gas is a system of ultra-microscopic 
particles, active and acting at random, incapable 
of reproduction and variation, capable of exerting 
an influence upon one another measurable at last 
as pressure against the weight Of a column of 
supported fluid. 

Now clearly there is no theoretical reason why 
there might not be systems of units differing from 
molecules in few or many respects, but still active 
and acting on one another at random, and on that 
account having among their laws some of the form 
of the gas laws. Such systems might be composed 
of macroscopic, as well as of ultra-miorosoopio 
units, units capable of exercising some other 
influence upon one another than that measurable 
after the precise fashion of gas pressures, units 
capable of varying or of increasing their number 
by some sort of reproductive process, or of at 
once reproducing and varying. 

To express such ideas is only to suggest that 
the kinetic theory of gases is capable of generalisa¬ 
tion, and of being applied, mitiatis mutandis, to a 
variety of systems, .real or imaginary : call them 
"kinetic systems’, systems the units of which, 
whatever they may be, are active and act upon 
others of their kind at random. 
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Such systems as are proposed do, in fact, exist. 
‘Glowing gases 1 are an example. These obey the 
gas laws but their units are variable. Defective 
as it may be in detail, Bohr’s schematic repre¬ 
sentation of the structure of the atom and of what 
is involved in the absorption and release of more 
or fewer quanta of energy has mode this a matter 
of common knowledge. More still, if the atom’s 
power to vary is exercised, so to speak, under the 
control of pressure in the glowing gas, the law 
of distribution of energy in the line spectrum will 
—when it is made out—prove to be one from 
which, if it had been first formulated of gas 
laws, Boyle’s, Avogadro’s and others might have 
been derived by inspection. It will bo the master- 
law of the system. 

Populations of a single sort of organism, growing 
under such conditions as are maintained for deter¬ 
mining their law of increase, are also kinetic 
systems in the sense defined. Their law of growth 
is a master law from which laws of the form of the 
gas laws may bo derived by inspection*. They 
are clearly systems of units, active and acting at 
random upon one another, but macroscopic ; for 
practical purposes incapable of effective variation 
within the life of the experiments ; capable of 
reproduction, and exerting an influence upon one 
another measurable as an effect upon their pro¬ 
portional rate of increase as they grow. 

To avoid the inference, it is necessary to dis¬ 
prove the premises from which it is deduced by 
logical process. In an attempt to invalidate the 
law of growth of populations, it is as little to the 
point to refer to unanalysod experience in the 
field as it would be to cite the wavering course 
of a mote in the sunbeam in contravention of the 
laws derived for bodies falling in vacuo under the 
influence of gravity. In each case advanced as 
exceptional, the fundamental law is undoubtedly 
momentarily obeyed. 

Evolution is the process of differentiation of a 
compound population, a population composed of 
more than one sort of thing, one in which the unit 
is not the individual but a natural group of 
individuals related by descent. So Dr. Willis’s 


discovery suggests only that besides the three 
sorts of kinetic system definitely recognised—and 
with recognised laws—there is a fourth, the com¬ 
pound population, of which the characteristic 
process of differentiation also occurs according to 
law, the master law of this kind of system. 

To reach a final decision regarding the soundness 
of these suggestions, one may first validate the 
taxonomist’s conception of genera and species as 
groups objectively existing*, The empirical curves 
of genera plotted by size may then be determined 
as accurately as possible. In course of this work, 
it appears that in no great group of organisms 
are known species a representative sample of the 
world population 4 . The curves therefore change 
as knowledge grows respecting the groups to which 
they individually refer. But as they change, they 
tend to assume the same limiting form, which is 
a function of the curve of normal frequency. 

Space does not permit the argument to be 
carried here to its logical conclusion. This requires 
that it be shown that the curve derived from 
analysis of the data of taxonomy is what theoretical 
considerations indicate it should be. But even 
if it be left for the moment an open question 
whether the law of evolution is the law of different¬ 
iation of a particular sort of kinetic system, 
the existence of the law as such justifies the 
confidence expressed in the validity of the species 
conception one finds so commonly in some sense 
in the writings of systematists, and nowhere more 
plainly than in contributions by the scientific 
staff of the British Museum (Natural History). 

The light it throws upon existing order in 
Nature—specifically in the matter of evolution— 
establishes taxonomy as a science, its place among 
the biological sciences being comparable to that 
of astronomy among the physical sciences. It 
deals with the products of a prooess as nearly 
cosmic, as nearly transcending the resouroes of the 
experimental method, as anything biology knows. 

1 Nature, 111, 39, Jan. 13 , 1023. 

1 Science, 75 , 248-250, Fub. 2tt, 1032. 

1 Proc, Linn . Soc. Land,, April 6, 1W3H. 

* Science, 78 , 700- 702 ; TO, 141. lW\ Sixth Ini. C'ungtvM Genetic*, 
2, 120 m ; 1932. 


Iraq Petroleum 

AS M. Victor Forbin so graphically explains in 
a reoent article on “Lo P6trole de Meso¬ 
potamia et son Pipe-Line” (La Nature , No. 290, 
pp. 253-262, March 15, 1933), the petroleum 
industry of Iraq is historically the oldest and 
commercially the youngest in the world. In spite, 
however, of sundry biblical and legendary re¬ 
ferences to natural resources, negotiations for the 
acquisition of oil land were not opened until the 
beginning of this century, and no definite conces¬ 
sions were granted until 1928, when the Iraq 
Petroleum Co. was founded. Even at this stage, 
further development of the petroleum industry in 
Iraq was not assured, for it had yet to be discovered 
whether the seepages were in fact indicative of 


and Pipe-Line 

untapped resources or merely the dregs of ancient 
pools. 

In 1925, twelve enterprising geologists of various 
nationalities set out on an expedition to Iraq. 
Undaunted by extremes of temperature, hostile 
attacks from nomadic tribes and the numerous 
problems of structure peculiar to that country, 
they selected ten sites for testing purposes. The 
first well drilled in one of these sites, Baba Gurgur, 
near Kirkuk, was the scene of a great disaster* 
The boring unexpectedly pierced a dome, of 
which there had been no surface indication, and 
liberated a gusher of oil which had finally to be 
diverted into ohannels and set on fire in order to 
prevent further catastrophe. Additional precau- 
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tions were necessarily taken in drilling subsequent 
wells on this site, with the result that a prolific 
production was obtained. In fact, so prolific is 
the production that to fulfil an annual contract of 
4 million tons, only fifteen of the thirty wells 
drilled need be tapped. Moreover, oa Kirkuk is 
the only one of the ten selected sites which has 
been developed, the future supply of Iraq oil is 
potentially enormous. 

The pipe-lines which run from the oilfield to the 
Mediterranean sea are among the most remarkable 
of their kind. There are longer lines in the United 
States, but none required greater engineering skill 
and enduranoe. Practically the whole line is laid 
through barren inaccessible territory and the 
workers are obliged to make roads, huts and means 
of communication before they can begin on actual 
construction. Moreover, they have frequently 
suffered from shortage of drinking water and have 
had little or no protection against extremes of 
heat and cold. 

The proposed pipe-line course was modified 
several times in the early stages of the project, 
but the final form is that of the letter Y. The 
pipes run in a double track from Kirkuk, across 
the Tigris to the Euphrates where they fork, one 
line northward and the other southward. The 
former is the shorter and easier route and 
terminates at El Mina, near Tripolis. The southern 
line, which has proved much more difficult to lay, 


is not yet completed, but will eventually be carried 
to the Bay of Acre near Haifa. Two thousand 
kilometres of steel tubes, representing a weight of 
116,000 tons, have been laid at depths varying 
from one to several metres, through the most 
difficult territory in the world, in order to accom¬ 
plish this engineering feat. Moreover, 600 
Europeans and Americans and 6,000 natives have 
been employed in the construction. The cost of 
laying the lines is naturally considerable, having 
regard to the peculiar difficulties which had to be 
overcome, ana the question arises a a to whether 
the construction is, and will be, in the future, 
economically worth while. 

In the first instance, Tripolis and Haifa are 
geographically better situated for the exportation 
of petroleum than the ports of Russia and 
Roumania, or even of the New World, for they 
are considerably nearer the chief centres of im¬ 
portation. Cost of transport will therefore be low 
in comparison with that paid by rival countries. 
Cost of production is likewise low owing to the 
large quantity of oil procurable from each well, 
the vast dimensions of the oilfields, and the ease 
with which drilling operations are effected. It is 
therefore conceivable that the oil of Iraq will in 
the future be the cheapest and most accessible in 
the world, although it originates in, and has 
to flow through, such apparently impossible 
territory. 


Obit 

Harriet Brooks (Mrs, Frank Pitcher) 

ARRIET BROOKS (Mrs. Frank Pitcher), 
who died in Montreal on April 17, was well- 
known in the years 1901-6 for her original contribu¬ 
tions to the then youthful science of radioactivity. 

A distinguished graduate of McGill University, she 
was one of the first research workers with Prof, 
(now Lord) Rutherford in Montreal. She observed 
that the decay of the active deposit of radium 
and actinium depended in a marked way on the 
time of exposure to the respective emanations and 
determined the curve of decay for very short 
exposures. This work, which was done before the 
transformation theory of radioactive substances 
was put forward, assisted in unravelling the 
complex transformations which occur in these 
deposits. With Rutherford she determined the 
rate of diffusion of the radium emanation into air 
and other gases. These experiments were at the 
time of much significance, for they showed,, that 
the radium emanation diffused like a gas of heavy 
molecular weight—estimated to be at least 100. 

Mias Brooks entered the Cavendish Laboratory, 
Cambridge, in 1903 and continued her radioactive 
investigations. Xn a letter to Nature of July 21, 
1904 (voL 70, p. 270) she directed attention to a 
peculiar type .of volatility shown by the active 
oaporitof radium immediately after its removal from 
the emanation. In the light of later results of Hahn 


uary 

and Russ and Makower in 1909, it is clear that 
the effect was due to the recoil of radium B from 
the active surface accompanying the expulsion of 
an a-particle from radium A. This method of 
separation of elements by recoil ultimately proved 
of much importance in disentangling the compli¬ 
cated series of changes occurring in the radio¬ 
active bodies. 

After her marriage to Mr. Frank Pitcher of 
Montreal, she gave up her research work but took 
a strong interest in university affairs. In this she 
was aided by her family ties, for one sister is 
the wife of Sir Charles Gordon, a prominent 
supporter of McGill University, and another the 
wife of Prof. A. S. Eve, professor of physios in 
McGill University, A woman of much charm and 
ability, she was a welcome addition to any research 
laboratory and left in all who met her a vivid 
impression of a fine personality and character. R. 


Dr. H. Basedow 

The recent death of Dr. Herbert Basedow at 
the age of fifty-two years, which is announced 
in a dispatch by Reuter from Adelaide, will 
be deeply regretted by anthropologists in Great 
Britain, where his persistent and courageous 
efforts on behalf of the Australian aborigines, 
whioh brought about the allotment of an extensive 
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reservation for those of the central area, were 
widely appreciated and received influential sup¬ 
port. Sinoe the death of Sir Baldwin Spencer, Dr. 
Basedow had been generally recognised as the 
first authority on the aborigines of Australia. 

Dr. Basedow was bom in Adelaide on October 
27, 1881, the son of a former minister of education, 
and was educated at Prince Alfred College and the 
University of Adelaide, studying later at the 
Universities of Gottingen, Heidelberg, Breslau and 
Zurich. He entered the South Australian Geo¬ 
logical Service ; but in the course of a number of 
expeditions to the interior of Australia, he became 
interested in the Australian aborigines, both 
scientifically and from the practical point of view 
of their protection from the deleterious influences 
of contact with civilisation. On several occasions 
he lived among them for considerable periods for 
purposes of study. In 1911 Dr. Basedow was 
appointed Chief Protector of the Aborigines for the 
Federal Government in the Northern Territory 
and he was also Medical Commissioner of Abori- 
gines under the South Australian Government. 

Basedow had achieved a considerable reputation 
by his contributions to scientific periodicals, in¬ 
cluding the publications of the Royal Anthropo¬ 
logical Institute of Great Britain. This he con¬ 
solidated by his chief work “The Australian 
Aboriginal" published in 1925, a record of careful 
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observation, which also showed considerable origin¬ 
ality in interpretation. He showed himself a 
vigorous controversialist in the local press on 
behalf of the aboriginal. In 1928 he undertook his 
most important piece of zoological and anthro¬ 
pological research when he led an expedition to 
Arnhem land, On his retirement from his official 
position, he entered business and politics and was 
elected a member of the Adelaide legislature in 
1927. 


We regret to announce the following deaths : 

Major W. C. Ball, O.B.E., superintendent of the 
Chemical Department, Porton, on June 9. 

Mr. William B. Bannerman, known for his work 
on local archaeology especially of Kent, Surrey and 
Sussex, on June 6. 

Prof. W. L. Elkin, emeritus professor of 
astronomy in Yale University and director of the 
Yale Observatory from 1896 until 1910, on May 
29, aged seventy-eight years. 

Sir Walter Morley Fletcher, K.B.E., C.B., 
F.R.S., secretary of the Medical Research Council, 
on June 7, aged fifty-nine years. 

Dr; J. G. Hibben, formerly president of Princeton 
University, who has published several textbooks 
on logio and psychology, on May 10, aged seventy- 
two years. 


News an 

The World Economic Conference 

His Majesty the King in opening the World 
Economic Congress on June 12 proclaimed his satis¬ 
faction that such a gathering had been possible and 
expressed his confidence that this common endeavour 
would lead to beneficial results. Unlike that of 1927, 
the Conference is a Conference not of officials but of 
Governments, in fact of all the Governments of the 
world, since it includes the representatives of some 
sixty-six nations. The magnitude of the task con¬ 
fronting the Conference and the difficulties involved 
are great but, as His Majesty stated, there is evidence 
of a real desire to reach agreement. All nations are 
suffering from a common ill as is shown only too 
clearly by the rise in the figure of unemployment. In 
appealing to all the representatives to co-operate for 
the sake of the ultimate good of the whole world, in 
the face of a crisis which all realise and acknowledge, 
the King stated that it cannot be beyond the power 
of man so to use the vast resources of the world as 
to ensure the material progress of civilisation. No 
diminution in these resources has taken place. On 
the contrary, discovery, invention and organisation 
have multiplied their possibilities to such an extent 
that abundance of production has itself created new 
problems. There has come also a new recognition of 
the interdependence of nations and of the value Of 
collaboration between them. Therefore, as His 
Majesty stated, there is now on opportunity of har¬ 
nessing this new consciousness of common interests 


d Views 

to the service of mankind. His Majesty’s speech and 
also that of Mr. Ramsay MaoDonald, who followed 
the King, were broadcast by the British Broadcasting 
Corporation, and a record of the King’s speeoh was 
made by His Master’s Voice Company. 

Sir Prafulla Chandra RAy, C.LE, 

Bra P. C. RAy stands alone amongst Indian men 
of soience not only on aooount of hia scientific attain¬ 
ments but also for his public activities. In December 
last his colleagues and former students took advantage 
of his seventieth birthday to show their appreciation 
and esteem by presenting him with a congratulatory 
address in which they announced that a considerable 
sum had been subscribed which would be applied to 
assist indigent students. The Indian Chemical 
Society has dedicated a handsome commemoration 
volume to its first president and it has thus enabled 
Sir Prafulla’a friends in other countries to show their 
appreciation of his services to science (“Sir PraMla 
Chandra R&y". Seventieth Birthday Commemora¬ 
tion Volume. Journal of (ha Indian Chemical Society, 
Special number. Pp. vi-f863. Calcutta : Indian 
Chemical Society, 1933.) This volume of more than 
300 pages contains 36 papers and, although the 
majority of these are naturally by Indians, chemists 
from Great Britain, America, Germany, Austria 
and Switzerland have also contributed. Pride 
of place is fittingly given to a paper by the president 
of the Chemical Society, Prof* G. 1, Morgan, Vho* 
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with Dr. F. H. Burs tall, gives an interesting account 
of recant high-pressure work which has been carried 
out at the Chemical Laboratory, Teddington, on the 
dehydrogenation of pyridine with anhydrous metallic 
chlorides. One. of the products of the reaction, 
2:2'-dipyridyl, yields particularly important co¬ 
ordination compounds (Nature, 128, 31, July 4, 
1081). 

The two other contributions from Great Britain 
are by Prof. M. W. Travers and Prof. F. G. Dorman, 
the former discussing the pyrolytic condensation and 
decomposition of ethane in the presence of hydrogen, 
whilst the latter presents a short but stimulating 
note on the thermodynamic functions of radiation. 
Students of the chemistry of the polysaccharides 
will welcome a valuable of recent investiga¬ 

tions in this field from the pen of Prof. H. Pringshoim. 
Another paper of great interest by Prof, Franz 
Fischer summarises the valuable work on the utilisa¬ 
tion of coal gas which he has carried out during the 
past few years. As would be anticipated by those 
who have followed the trend of chemical research 
in India, the majority of the papers by Sir Profulla’s 
former students are on physico-chemical themes and 
are of interest mainly to the specialist. Prof. M. N. 
Saha has, however, written a remarkably able review 
entitled “Spectroscopy in the Service of the Chemist 1 *. 
The contributions to this commemoration volumo 
reach a high standard and augur well for the future 
of the schools of chemistry in India of which Sir 
Prafulla may with justice regard himself as the 
founder. 

Mr. Pierre Chevenard 

The “6ooi6t6 d’Encouragement pour l’lndustrie 
Nationale 1 * awards annually a special medal with the 
effigy of an eminent person in science or arts to a 
French or foreign author whose work has had the 
most effect on the progress of French industry. The 
medal for 1932 bears the effigy of Prony and has 
been awarded by the Committee of the Society deal¬ 
ing with mechanical arts to M. Pierre Chevenard, 
mining engineer of the Mining School at Saint 
tienne. Bom in 1888, M. Chevenard has, since 1910, 
worked in the research laboratory at Imphy of the 
metallurgical works of Commentry, Fourchambault 
et D^cazeville. One of his most important papers 
deals with an experimental research on iron, nickel 
and chromium alloys, but he is especially known for 
elaborating devices for the examination of very 
small quantities of alloys. With small samples a 
homogeneous temperature is secured throughout the 
piece, this being important for quick and reliable 
measurements, and M. Chevenard was able to 
examine the physioal properties of alloys 'over 
a wide range of temperature. His differential 
dilatometer, galvanopytometer, and apparatus for 
the examination of the mechanical properties 
of alloys, are widely used all over the world. 
Besides purely scientific research, M. Chevehard 
has contributed a great deal to the production 
of special alloys at Imphy, such as M. Ch. 
Guillaume's invar, elinvar and the A.T.V. ferro- 


Concealing Coloration of the Tapir 

The birth at the Gardens of the Zoological Society 
of London, last week, of a Brazilian tapir is worth 
recording, sinoe it will afford visitors to the Gardens 
an opportunity of examining one of the most striking 
types of ‘protective*, or ‘concealing coloration* in 
young mammals to be found anywhere. It takes the 
form of numerous longitudinal white stripes on a 
black background. The stripes tend to break up 
into short bars and spots on the flanks, while the 
legs are obliquely striped. The face is spotted. This 
coloration is the more interesting because the young 
of the Malayan tapir is coloured after a closely 
similar fashion ; while the adults of the two speoies 
are os unlike as could well be. In the young Malayan 
species the spots on the face are more numerous and 
distinct, while the stripes down the sides are rather 
more sharply defined and less broken up on the lower 
flanks. As the animal approaches maturity these 
markings fade out in a very curious way. As the 
great white area of the body behind the withers 
gradually shows up, the stripes fade out; but they 
persist far longer on the black fore-quarters and the 
face. The strange coloration of the adult Malayan 
tapir affords another striking example of ‘concealing 
coloration’, since when asleep in dry boulder-strewn 
water courses these animals look themselves like 
boulders, the white area forming the summit while 
the black fore-quarters and legs simulate the deep 
shadows cast by such boulders in the intense sunlight. 

Theory in Modem Physics 

The leading idea of Prof. A. Einstein’s Herbert 
Spencer lecture, entitled, “The Method of Theoretical 
Physics”, delivered at Oxford on June 10 was 
the relation between experience and reason in the 
domain of physios. The Greeks, he said, perfected a 
logical system in which, considered as such, no flaw 
could be found. But it was a closed system ; and its 
concepts and laws, though for long believed to be 
derivable from the data of experience, were entirely 
a creation in the mind of the theorist. The practical 
success of theory in the hands of Newton obscured 
during the eighteenth and nineteenth centuries the 
want of correspondence, now evident, of pure theory 
with the results of experience. But though the view 
that prevailed for so long must be discarded, Prof. 
Einstein believes it to be possible for the theorist to 
construct a system that will be a true model of 
reality. Experience cannot give the answer to the 
problem of Nature, but it can suggest the methods 
which will enable the theorist to arrive at a solution. 

Inadequacy of Economic Sanctions 

In a recent issue of the New Commonwealth —a 
journal devoted to the promotion of international 
law and order—Dr. J. J. van der Leeuw discusses 
the inadequacy of economic sanctions. The greater 
the measure of disarmament, he writes, the greater 
the need for sanctions. Complete disarmament, 
though this is the only safe basis for a lasting peace, 
is unthinkable without safeguards against aggression 
by an improvised attacking foroe. Such safeguards, 
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however, must not merely consist of coercive measures 
against an aggressor nation; they must be a pro* 
tection against aggression. It is in this respect that 
economic sanctions fail whether they take the form 
of an economic and financial boycott of the aggressor 
or that of a regular blockade. (1) They come too 
late ; they can only be applied as a corrective ; they 
do not protect against aggression. (2) Economic 
sanctions are notoriously slow in their application. 
(3) They are a double-edged weapon, striking at 
international trade and punishing the innocent with 
the guilty. (4) Economic sanctions are powerless 
against nations which,can, if need be, form self- 
sufficient economic units, such as the United States 
to-day and the U.S.S.R. to-morrow. Dr. van der 
Leeuw contends that an international police force 
alone would make complete disarmament possible, 
since it would provide security against aggression, 
not merely coercion afterwards. Each nation would 
contribute its quota to the world police and, having 
done so, would not be further involved. 

Old Gaza 

Sir Flinders Petrie *8 letter to the Times of June 2 , 
announcing that it would not be possible this year to 
hold the usUal exhibition of material from the 
Palestinian excavations of the British School of 
Archaeology in Egypt, will give rise to much regret. 
The members of the school. Sir Flinders reports, this 
year have boon engaged for the third season in suc¬ 
cession in the excavation of Old Gaza (Tell el Ajjul), 
where the earliest palace, dated at about 3200 B.O., 
•discovered last year, awaitod clearance. It now 
-appears that the foundations were laid in a rect¬ 
angular block about 127 ft. from north to south and 
about 166 ft. in length. The buildings enclosed a 
large square courtyard with chambers on three sides, 
but with an enclosing wall only on the fourth, or 
south, side. Egyptian influence is strongly marked 
in a number of small objects and a finely carved stone 
head from a funerary jar, which is earlier than any 
from Egypt. Greater interest, perhaps, is attached 
to several objects which may point to the place of 
origin of the Syrian invaders. These were a bronze 
dagger with raised veins, very similar to one found 
last year, which is a Caucasus type, and two forms 
of toggle which belong to the same area. The burial 
was early, while from a superimposed burial came a 
scarab which oannot be later than the xith dynasty. 
South of the palace area massive buildings were 
uncovered in a sand dime which yielded fragments of 
painted pottery, similar to that found last year, of 
which the origin is still obscure, although northern 
Syria, Armenia or Cappadocia are indicated. The 
buildings with which this pottery 1 was associated 
were of the age of the first and second palaces— 
viith and xiith dynasties. Other parts of the Tell 
have been excavated, yielding nearly two hundred 
types of pottery, and the family tomb of an Egyptian 
governor, which indicates a continued Egyptian 
occupation from the time of Akhen-aten to Raineses 
II. A second gold torque ear-ring of Irish pattern 
occurred in an xviiifch dynasty level. 


Local Archeological Observation in the United States 
Useful information relating to local archaeological 
sites and discoveries, which might otherwise be dis¬ 
regarded as unimportant and lost to sight, is being 
recorded through a system of local correspondents 
and investigators inaugurated by Science Service 
(Washington, D.C.). Naturally the information varies 
considerably in value and interest; but as time goes 
on, the organisation should serve a useful purpose 
in preserving data which will assist in determining 
the character, distribution and relation of the Indian 
cultures which had become extinct before the days 
for which records of the tribes are available. An 
instance in point is afforded by a communication 
recently received by Science 8ervioe from Mr. William 
E. Baker of Boise City, Oklahoma, who describes 
Indian ruins on the south bank of the Beaver River, 
four miles south of Optima, Oklahoma. The ruins 
are of the type known as ‘slab house*, being con¬ 
structed of stone slabs. Bet on edge. Before the 
depredations of neighbouring builders, they covered 
a site of several acres. Their artefacts, flint arrow 
points, drills, snub-nosed scrapers, and bone imple¬ 
ments, are such as have a wide distribution in the 
Plains, being found in the western half of Kansas, 
the panhandle of Oklahoma and of Texas. They 
have also been found at Pecos Pueblo. Mr. Baker 
differentiates two cultures, partly on stratigraphical 
grounds. The earlier is characterised by a small 
arrow point with right-angled notches, which is 
associated with pottery of the Plains type. In the 
later the arrow point is large and has diagonal 
notches, but pottery is absent. The former was 
probably partly agricultural—a view supported by 
a suggestion of irrigation and the discovery of kernels 
of com—the latter nomadic. This order and associa¬ 
tion has been found by Mr. Baker over a wide local 
area while the cultures are related to types described 
by Dr. W. K. Moorehead on the Arkansas River and 
Dr. A. W. Kidder at Pecos Pueblo. Mr. Baker suggests 
that there was a widely distributed semi-agricultural 
population spread over the Plains before the coming 
of the Spaniards, when the introduction of the horse 
made possible a nomadic life dependent on the 
buffalo. 

Oil Reserves and Production 

Some interesting figures of oil reserves and past 
production to date were given by Mr. V. R. Garfias 
to the American Institute of Mining and Metallurgical 
Engineers recently. According to this authority, 
the proved oil reserves are estimated at more than 
24 billion barrels and the world production of oil to 
date aggregates nearly 23 billions. Of the realised 
reserves, 61 per oent are located in the American 
continent, while Russia, Iraq and Persia account for 
33 per cent. Seienoe Service of Washington, D.G,, 
states that the American reserves, when compared 
to the probable fhtuie consumption in the United 
States, will prove inadequate to meet demands for 
more than a few years, unless there should be a 
pronounced falling off in demand. It is considered 
that the Venezuelan, Iraq and Rumanian fields will 
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in the future become, in varying degrees, potential 
sources of instability in the world's oil trade, but in 
this connexion it would seem that the growing 
importance of an ever-increasing Russian production 
has not been assessed at its true significance. Further, 
Mr. Garflas's figures do not consider estimates of 
potential oil reserves but cover only the world’s oil 
supplies estimated to remain underground in the 
present-known producing fields and their anticipated 
extensions. 

Electric Trolley Omnibuses 

About twenty years ago, electric tramways had no 
serious rivals for street passenger traffic. As they arc 
doing to-day, they were then carrying a very large 
number of passengers. The advent of petrol and 
electric omnibuses was not considered as a serious 
menace to their prosperity. They would doubtless 
be useful in those districts where the cost of installing 
tramway track was prohibitive. In a paper read to 
a joint meeting of the Institution of Electrical 
Engineers and the Institute of Transport on April 10, 
C. J. Spencer described the progress made in develop¬ 
ing electric trolley omnibuses during the last twenty 
years and discusses the general problem of street 
passenger traffic. The great advantage of a trolley 
omnibus is that it can use a series electric motor— 
the most perfect of all traction motors. It gives its 
maximum torque when starting and can carry an 
overload of a hundred per cent for several minutes 
without damage. 

The War hindered the development of the trolley 
bus. Ten years ago, only 47 route miles were operated 
in Great Britain. Last year the number had increased 
to 256 miles and numerous extensions are being 
planned. The modern electric bus is little more than 
an adapted petrol bus ; the engine and gear box 
have been removed, an electric motor substituted and 
a trolley collecting gear bolted on the roof. The 
weight of the motor used for trolley bus operation is 
only 12 lb. per horso power. This compares with 
70 lb. per horse power in pre-War days. In the early 
buses, two motors of 20 h.p. were used in each bus 
but now a single 80 h.p. motor is used. This is 
capable of withstanding the roughest usage. The 
London United Tramways Co. recently converted 17 
miles of route between Twickenham and Wimbledon 
into trolley bus operation. At the start, many com¬ 
plaints were made by possessors of radio sets of 
extraneous noises in their apparatus due to ‘inter¬ 
ference* by the buses. Thanks to the help of the 
General Post Office and the British Broadcasting 
Corporation this trouble has been practically over¬ 
come. On busy routes, evolution of design has led 
to a continual increase in the size of the vehicles. 

Hational Research Council of Canada 

The fifteenth annual report of the National *Re- 
searoh Council of Canada (Ottawa) surveys the 
activities of the Council in the period 1931-32. The 
demand for scientific assistance from industrial groups 
to** greatly increased and, during the year, the 


Council considerably extended its direct relations 
with industry, a number of associate committees 
having been formed as a result of the Council's effort 
to relate itself with industrial development. The 
Council is largely echoing the views of the Advisory 
Council for Scientific and Industrial Research in 
Great Britain in asserting, and demonstrating from 
its own experience, that science will not occupy its 
proper place until the industrialist is ready, not 
merely to admit the possibilities of research and 
accept its assistance, but also to co-operate fully and 
on a confidential basis with workers in the scientific 
field. The report summarises the activities of the 
laboratory divisions as well as the activities of 
associated committees arid the reports of assisted 
researches. From this wealth of information it is 
impossible to select more than a few points illus¬ 
trating the scope of the investigations covered. Both 
in the Division of Chemistry and in that of Biology and 
Agriculture, considerable attention has been devoted 
to chemicals and herbicides as well as to the fire 
hazards attached to their use. Synthetic rubber and 
resins and the efficiency of detergents are other 
questions investigated by the Division of Chemistry, 
while the Division of Physics and Engineering has 
been concerned with aeronautics, locomotive research, 
and fire hazards of oil burners. Associate committees 
have dealt with a wide range of problems of animal 
diseases, field crop diseases, coal classification and 
analysis, engineering standards, gas research, grain 
research, leather, magnesian products, oceanography, 
radio research, tuberculosis, weed control, and wool. 

Agricultural Societies 

The gain to agriculture from the activities of the 
various agricultural societies which have flourished 
during the lost two centuries must be enormous. 
These associations, supported by landlord enthusiasts 
bent on improving their estates and raising the 
standard of farming, have spread agricultural know¬ 
ledge by their publications, by the offer of prizes 
for information or practical achievement, and by 
their shows of implements and live-stock. They have 
continually fostered scientific inquiry into the 
technical problems of farming, and in their journals 
are to be found the successive landmarks of agri¬ 
cultural progress. On Juno 8, 1723, was founded 
the earliest association of this kind in Scotland 
under the title “The Honourable the Society of 
Improvers in the Knowledge of Agriculture in 
Scotland". Its members were certain noblemen, 
and gentlemen who were impressed by the back¬ 
ward state of farming at this period. The Society 
was concerned with the collection and dissemination 
of the best agricultural information. It advised 
members on their farming problems ; on cultivations, 
including the new horsehooing husbandry of Jethro 
Tull, on sheep folding and on cattle feeding. Under 
the last heading the recommendation that the cattle 
be "not less than seven years old" before feeding 
commences, reads rather strangely in these days of 
‘baby beef and rapid turnover. On the other hand, 
few stockmen will find fault with this :—"Be sure 
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to prepare a careful hand to attend the feeding of 
them, for upon this depends the whole success of 
the attempt”. The Society concerned itself with 
fisheries and manufactures in addition to its main 
objective. It did not survive the upheaval of 1745, 
but for twenty years supplied a need whioh more 
permanent societies were later to satisfy, j J J 

> .if 

Research in Germany * ^ 

The issue of Die Naturwiasenachaften for May 26 
is devoted to the work of the Kaiser Wilhelm Gesell- 
schaft zur FOrderung der Wissenschaften and extends 
to more than eighty pages. The year ending March 
1933 has been a difficult one for the society, and the 
hope is expressed that the Government will in the 
future be able to afford it more financial support. 
Its membership is now 786, a fall of more than 40 
on the year. Its headquarters—Harnack House— 
provides accommodation for the meetings of more 
than thirty societies in addition to those of its own 
sections, daily meals for 160 scientific workers, and 
has put up for short stays 230 visitors during the 
year. Evening lectures, by distinguished members 
of the staff, have been given both at headquarters 
and in other towns of Germany as in previous years. 
In addition, to outline reports of the work of each 
Institute, lists of papers published by the staffs are 
given, and both show how much the society is doing 
by scientific research to increase the welfare of 
Germany and to maintain its position amongst those 
bent on “improving natural knowledge”. 

Annual Meeting of the French Chemical Society 

The French Chemical Society is holding its annual 
general meeting in Paris on June 15-17 ; at the 
same time it is commemorating the bicentenary of the 
birth of Priestley. Among the distinguished foreign 
visitors at the meeting are Sir William Pope, pro¬ 
fessor of chemistry in the University of Cambridge, 
who has been asked to preside over the opening 
meeting; Prof. Morgan, president of the Chemical 
Society ; Prof. H. E. Armstrong j Prof. J. BOeseken, 
professor of organic chemistry in the Technical High 
School at Delft, who is speaking on the configuration 
of the polyalcohols ; and Prof. E. Sp&th, professor 
of chemistry in the University of Vienna, who is 
discussing recent syntheses of alkaloids. An address 
on “Priestley rad his scientific Work” was to be given 
on June 15 by Prof. C. Matignon, professor of inorganic 
chemistry in the College de France, and president 
of the Society. Priestley, by a decision of the 
Hational Council, was made a French citizen and 
was a member of the Academy of Sciences. 

“Empire Forestry Handbook” 

Thb Empire Forestry Association has recently 
published a new edition of the “Empire Forestry 
Handbook” (Empire Forestry Association, Grand 
Buildings, Trafalgar Square, London. 5#,). The 
handbook contains much useful information, includ¬ 
ing « list of the officers and members of the Empire 
Forestry Association, and forestry officers serving in 
different parte of the British ^ This is followed 


by a digest of education and research in forestry 
throughout the Empire, including lists of the 
universities rad research institutes whioh contain 
forestry departments, together with the heads of 
departments and research workers. A list of forest 
periodicals is appended. The section on forest 
resources of the Empire contains a wealth of useful 
statistics concerning forest areas, rad production, 
exports, etc., of conifers rad hardwoods. The “Hand¬ 
book” concludes with a list of the trade and botanical 
names of Empire timbers. 

Lister Institute of Preventive Medicine 

The report of the governing body, presented at 
the annual general meeting of the Lister Institute 
of Preventive Medicine on May 24, gives a survey 
of the scientific work oarried out during the year 
in the various departments. This includes studies 
on the viruses of variola, vaccinia, rad varicella by 
Drs. Ledingham and Amies, on the typhus group 
of diseases by Dr. Felix, and researches on nutrition 
and vitamins in the Division of Nutrition under Dr. 
Harriette Chiok. The nature and function of phos¬ 
phoric esters formed during alcoholic fermentation 
have been studied by Prof. Robison and his collabora¬ 
tors. The National Collection of Type Cultures is 
housed in the Institute, and moro than 5,000 strains 
of bacteria and fungi have been distributed to 
workers at home and abroad, and some 200 types 
have been added to the collection. The total expend¬ 
iture for the year was £43,258, and the excess of income 
over expenditure £10,362. 

National Institute for Research in Dairying 

The annual report for the year ending July 31, 
1932, of the National Institute for Research in 
Dairying, University of Reading, which has only 
recently been issued, gives a summary of the research 
work oarried out in the various departments. This 
includes a study of typical English milk, experi¬ 
ments on the feeding of young dairy oattle, and 
details of schemes for controlling the cleanliness of 
milk delivered by producers to retailers. Dr. H. 
Davenport Kay has been appointed to suoceod the 
late Dr. Stenhouse Williams as director of the 
Institute. The financial position remains sub¬ 
stantially the same as in the previous year, and 
additional income is still needed to stabilise the 
present position, rad without reference to the 
ultimate heeds of the Institute. 

Franklin Institute Medals 

Among the medal awards recently made by the 
Franklin Institute, Pennsylvania, am the following s 
Franklin medal, founded in 1914 by Mr. Samuel 
Insull, of Chicago, and awarded to those workera in 
physical science or technology whose efforts have 
done most to advance a knowledge of pbysioal scienee 
or its application, to Dr. Orville Wri^t, pf Dayton, 
Ohio, in recognition of the valuoblv investigations 
carried out* by him and his brother, Wfftnir, from 
Which theyobtained the fir*t x^ 
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concerning the principles of flight and the design of 
aeroplanes; and also to Dr. Paul Sabatier, dean of 
the Faculty of Science of the University of Toulouse, 
in recognition of his contributions to the general field 
of chemistry and especially to organic chemistry, in 
which he discovered the oatalytio activity of finely 
divided common metals and devised methods for 
their use in soienoe and industry ; Elliott Cresson 
medal, founded in 1848 by Mr. Elliott Cresson, to 
Sefior Juan de la Cierva, of London, in consideration 
of the original conceptions and inventive ability 
which have resulted in the creation and development 
of the autogiro. 

Announcements 

Prof. F. G. Donnan, professor of general chemistry 
in the University of London, was elected an honorary 
member of the Bunsen Society at its thirty-eighth 
annual meeting held at Carlsruhe on May 20 28. 

Prof. E. W. MaoBridbj, professor of zoology in the 
Imperial College of Soience and Technology, has been 
appointed by the Development Commissioners to be 
chairman of their Advisory Committee on Fishery 
Research in succession to the late Prof. G. C. Bourne. 

Thbj following appointments in the Colonial 
Agricultural Service have recently been made by the 
Secretary of State for the Colonies :—Mr. A. M. 
Gwynn, to be entomologist in the Department of 
Agriculture, Nigeria; Mr. C. L. Winding-Jones, to 
be assistant superintendent of agriculture, Gold 
Coast. 

la? is announced in Science of May 19 that tho 
Rumford medal of the American Academy of Arts 
and Sciences has been awarded to Dr. Harlow 
Shapley, director of the Harvard College Observa¬ 
tory and Paine professor of astronomy in Harvard 
University, for “researches on the luminosity of stars 
and galaxies' 1 . 

It is announced by Soienoe Service that Commdr. 
Jerome Clarke Hunsaker, now vice-president of the 
Goodyear-Zeppelin Corporation, Akron, who de¬ 
signed the first modem airships produced in the 
United States, has been awarded the 1933 Daniel 
Guggenheim*medal. Commdr. Hunsaker introduced 
aerodynamic research into American aircraft design 
by translating Eiffel’s pioneer work and building the 
first win4 tunnel at the Massachusetts Institute of 
Technology. He designed the Shenandoah airship 
and the fm t modem non-rigid airships in the United 
States. Since resigning from the Navy in 1927, he 
has played an important part in the production of 
the Akron and the Macon. 

A rasounsiON on “The Ionosphere”, to be opened 
by Prof. 3S. V. Appleton, will take plaoe at the Royal 
Bode^f ad Jwn® 22 nt 4.90 p.m. 

-v. Thb Masters 1 memorial lectures of the Royal 
Horta^ will be delivered in the lecture 

^pflle^% naW halt m Greycoat Street, 


Westminster, on July 18 and 19, at 3.30 p.m., by 
Prof. V. H. Blackman, on “Plants in Relation to 
Light and Temperature 11 . 

Is 1920, Miss L. Jones-Bateman of Cae Glass, 
Abergele, presented to the Royal Horticultural 
Society a valuable silver-gilt replica of the Warwick 
Vase to be used for the encouragement of fruit pro¬ 
duction. It is accordingly decided to offer it tri¬ 
ennial ly for researches in the growing of hardy fruits, 
figs, grapes and peaches in tho open or under glass, 
and it is available for award in 1933. Candidates 
should submit accounts of their work by October 31 
to the Secretary, Royal Horticultural Society, 
Vincent Square, Westminster, London, S.W.l. 

The life story of William and Caroline Harschel 
has been compiled from their journals and letters by 
Lady Lubbock, the granddaughter of Sir William 
Hershal, and will be published in July under the 
title “The HerBchel Chronicle 11 , by the Cambridge 
University Press. Hie book presents so far as possible 
in their own words, the astronomical discoveries of 
the Herschels. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
organiser of further education and a principal of the 
Stratford-on-Avon Technical and Art School—The 
Director of Education, 22, Northgat© Street, War¬ 
wick (Juno 19). A chief sanitary inspector for tho 
Municipal Commissioners, Penang—Metwrs. Peirce 
and Williams, 1, Victoria Street, Westminster, S.W.l 
(June 21). A University professor of pathology at 
the London (Royal Free Hospital) School of Medicine 
for Women—The Academic Registrar, University 
of London (June 23). A probationary forest officer 
for H.M. Forestry Commissioners—The Secretary, 
Forestry Commission, 9, Savile Row, London, W.l 
(June 24). A lecturer in experimental psychology 
at the University of St. Andrews—Tho Secretary 
(June 24). A demonstrator in botany, interested in 
mycology, at King’s College, Strand, London, W.C.2 
—The Secretary (Juno 27). A head of tho Mathe¬ 
matics and Physics Department of the Liverpool 
Central Municipal Technical School—The Director 
of Education, 14, Sir Thomas Street, Liverpool, 1 
(July 3). A junior assistant in the Electrical Engineer¬ 
ing Department of the Royal Technical College, 
Glasgow—The Professor of Electrical Engineering 
(July 10). Examiners in various scientific subjects in 
the General and Higher School Examinations of the 
University of London—-The Secretary to tho Matricu¬ 
lation and School Examinations Council, University 
of London, South Kensington, S.W.7 (July 21). A 
professor of economics and commerce, and a pro¬ 
fessor of education at University College, Hull—The 
Registrar. A teacher of cookery at the Gloucester¬ 
shire Training College of Domestic Science, Barrack 
Square, Gloucester—The Principal. A mechanical 
engineer for water works for the Government of the 
United Provinces, India—The High Commissioner 
for India, General Department, India House, Aldwyoh, 
W.C.2. A lecturer in botany at the Midland Agri¬ 
cultural College, Sutton Bonington, Loughborough. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neitfter 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Fine-Structure of the Ionosphere 

I was much interested in the letter by Messrs. 
Schafer and Goodall in Nature of June 3 dealing 
with the results of their experiments on the radio 
exploration of the ionosphere in the United States, 



since an independent set of observations in Great 
Britain, which are dealt with at length in a paper 
now awaiting publication, have led to very similar 
conclusions. 

The method 1 used in the British series of ob¬ 
servations has been to measure the max im u m 
ionisation content of the various upper atmospheric 
regions by finding the critical penetration frequencies. 
Attention has been concentrated on the case of the 
ordinary ray of the two magneto-ionic components 
into which the incident wireless beam is resolved due 
to the infiuenoe of tho earth's magnetic field. Such 
penetration frequencies are found from the inspection 
of a curve illustrating the relation between the 
equivalent path P 1 of tho atmospheric waves and 
the frequency /. The maximum ionisation oontent 
N is then calculated from the formula 


N 


3 nm M 

2 ~e* P 


where e and in are respectively the charge and mass 
of an electron and f is the critical penetration 
frequency. 

The following results have been obtained from 
such determinations made at the Radio Research 
Station, Slough, in experiments carried out as 
port of the programme of the Radio Research 
Board of the Department of Scientific and Industrial 
Research. 

(1) Evidence has been found of the existence of 
a region of electrification intermediate between the 
two main regions E and F. (This has already been 
pointed out by my collaborator Mr. Nafsmlth.*) 
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The ionisation in this ‘intermediate* region, as it may 
be called, is usually less than that in region E at 
noon but, in the early morning hours, as the solar 
rays begin to ionise successively lower strata of the 
atmosphere, it is noted more frequently. Our experi¬ 
ence in this connexion is therefore different from that 
of Messrs. Schafer and Goodall. 

(2) Evidence of the existence of a protuberance 
or ledge on region F has also been found, the 
maximum ionisation of which increases with solar 
altitude. Region F must therefore be regarded as 
composite. 

A rather unusual (P l t f) curve illustrating both 
phenomena is shown in Fig. 1 from which may be 
deduced the maximum ionisation contents (in 
electrons per cubic centimetre) as follows : 
region E , 1 *8x 10* ; intermediate region, 2-fix 10*; 
region F ledge, 3-8x10*; and region F main, 
8 -1 X 10*. 

As previously stated, it is not usual in England 
for the intermediate region to he as strongly ionised 
as region E , so that the original division of the 
ionosphere into two main reflecting regions must 
still be retained. The most frequent daytime vari¬ 
ation of ionisation with height appears to be that 
shown in Fig. 2. The British measurements do not, 
as do the American series, give the actual heights of 
the ionisation maxima, but they give the values of 
the maximum ionisation contents. The relative 
values of the ordinates of Fig, 2 are therefore approx¬ 
imately correct but not the relative values of the 
abscissa;. 

The British scries of observations suggests therefore 
that there arc four main components in the ionosphere 
caused by the influence of ultra-violet light from the 
sun. Such a composite structure is not considered 
unlikely when it is remembered that Pannekoek* has 
shown that the level of maximum ionisation caused 
by ultra-violet radiation depends on the ionisation 
potential of the gaseous constituent. It is tempting 
to associate the four components with the four 
ionisation potentials of oxygon and nitrogen atoms 
and molecules, and the suggestion that F 11 is due 
in this way to oxygen atoms and F 1 to oxygen 



molecules has, indeed, already been made by T. L. 
Eckersley*, who independently obtained evidence 
indicating a dual structure for region F, 

Concerning the subject of nomenclature, reasons 
are given in my paper for adopting the one indicated 
in the diagram. The suggestion of Messrs. Schafer 
and Goodall that the intermediate region should be 
called the M region, while acceptable in other ways, 
may perhaps lead to confusion m one respect ; since 
an M region reflection might be mistaken for what 
RateMe and White have, very called 
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M reflections (that is, tracks of waves which have 
been reflected in succession from region F t the upper 
part of region B, and region F again before coining 
hack to the ground). For that reason the term 
'intermediate region* seems preferable. 

E. V. Appleton. 

Halley Stewart Laboratory, 

Kang’s College, 

London. 

June 3. 

1 NATCSS, 127, 197. Fob. 7, 1931; mo also Ptoc . Roy. 8oc.> A, 187, 
36; 1932. 

1 J. Inst. Else. Ene„ 78, No. 435, 240 ; 1933. 

‘Puurtkaok, Amst. Acad. Proc., 89, 1165 ; I92fi, 

4 Bckeralcy, J. Inst. Elect. Eny. t 71, No. 429, 423 ; 1932. 


We were much interested in the letter of Messrs. 
Sohafer and Goodall in Nature of June 3, p. 804, under 
the title "Characteristics of the Ionosphere”, and in 
particular in their remarks about the presence of an 
ionospheric reflecting region between the E region 
and the F region of Appleton. While making auto¬ 
matic records of ionospheric reflections 1 we have 
recently found indications of this region on several 
occasions. 

One of our records, for the morning of January' 29, 
1933, taken on a wave-length of 150 m., is repro¬ 
duced in Fig, 1. On this occasion a "circularly 
polarised receiver”* was used, and wtis arranged so 


Fig. l. 

as to receive left- and right-handed circularly 
polarised waves alternately ; a black lino at the 
upper edge of the record corresponds to the reception 
of right-handed polarisation. At 0655 G.M.T., 
reflection of the right-handed component at the F 
region begins, at 0712 G.M.T. the left-handed com¬ 
ponent appears, at 0735 G.M.T. the right-handed 
component 'jumps’ to the intermediate region at 
a height of 175 km. and at 0750 G.M.T. it disappears 
due to absorption. At 0835 G.M.T. the left-handed 
component ‘jumps’ to the intermediate region and 
a double reflection from the intermediate region is 
recorded. At 0930 G.M.T, a discontinuous ‘jump’ 
from the intermediate to the E region is seen, and 
for a few minutes reflections from the two regions 
occur simultaneously. A little later double reflections 
from the E region appear. 

The sudden jumps from F to the intermediate 
region, and from the intermediate to the E region, 
indicate clearly that the three regions are distinct, 
while the fact that the jump from the F to the inter¬ 
mediate region takes place at different times for 
the, right- and the left-handed components shows 
that the intermediate region is mainly composed of 
electrons. 

J. A, Ratclitfe, 

E. L, C. White. 

Cavendish Laboratory, 

Cambridge. 

June 7. 

» BfttaUfte slid WWte, Pw. PAyr Soc. f «, 899; 1933. 

* Apmm *nft feltcUft*, Naut U0, 378, 8*pt, 24, 1922. 


The Hydroxyl Group and Soap Film Structure 

In view of the well-known ‘stabilising’ effect of 
glycerin on soap solutions, it is not surprising to And 
that the elastic recoil of aqueous ammonium oleate— 
demonstrated by Hatschek at a Royal Institution 
discourse in 1927 1 —is destroyed by a small addi¬ 
tion of glycerin : the resulting solution having no 
obvious anomalous viscosity. (Hatschek supported 
a hollow glass cylinder on vertical pivots in a quarter 
per cent solution of ammonium oleate : when this 
cylinder was spun by the Anger and thumb, it rotated 
for a few seconds, but then, aftor stopping, slowly 
returned in the opposite direction, as if by a ooiled-up 
spring.) 

Besides glycerin, many other alcohols, however, 
have an even more striking effect on aqueous 
ammonium oleate, sufficiently interesting to place 
on record. The muoilage-liko consistency of 9 per 
cent ammonium oleate is changed by small additions 
of glycol, propylene alcohol, oyolohexonol, and 
ordinary ethyl alcohol, among other substances, first 
to a thick but perfectly clear gel, transforming in a 
short time, or on further small addition of the alcohol, 
to a limpid, free-flowing, normal, clear liquid. The 
actual amounts that produced this result, when added 
to 20 c.o. of 9 per cent aqueous ammonium oleate, 
were 4 5 c.c. glycerin, 2*8 c.o. glycol, 1*1 c.c. pro¬ 
pylene alcohol, 0-5 c.c, cyclohexanol, and 1'2 c.o. 
ethyl alcohol. The resulting solutions, especially when 
diluted, give lasting thin films which 
have in most oases the interesting 
property of thinning to the ‘black’ 
state through several grades, so that 
ordinary photographs of throe or 
four well-defined black grades can 
often be obtained present at the 
same time, though aggregating at 
different rates. 

This reaction would also suggest that soap molecule 
aggregates ore formed by means of hydroxyl groups 
rather than as ordinary hydrates ; and seems to 
indicate a mechanism by which sheets of such mole¬ 
cules are rooted in a water surface, or linked in a 
stable soap film. In any event, the addition of 
alcohols as described here has evidently resolved 
some of the complications of the colloidal structure 
of the aqueous oleate. 

W. J. Ghehn. 

Royal Institution, W.l. 

May 18. 

1 Proo. Hoy. Inst., 86, 246 ; 192A-2S. 


Interaction between Soot Films and Oil 

The effect described by Mr. J. H. Cosfce in Nature 
of May 13, p. 691, is a manipulation variation of 
the interaction reported by me in Nature of March 
12, 1932, p, 401, as a new observation. 

The drop failing on the film, the result is a record 
of impact rather than the effect of an undisturbed 
interaction. The drop being carefully posed, the 
central dark zone, varying from 0*25 cm. to 0*5 cm. 
in diameter, is a beautiful self-contained ring system, 
of so small diametrical variation that microscopic 
examination is necessary. A minute olear-aot 
puncture oirole-^probably through faulty posing—* 
sometimes occurs, like a planet on the zone centre 
with perhaps a dozen surrounding satellites. This 
puncture circle increases with increased distance of 
fall, and at 3 mm. is quite large, whilst at 3 cm. 
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the dark zone is completely split into the striking 
spectacular visible effect noticed by Mr. Coste. This 
is an impact effect, the beautiful microscopic ring 
system obtained by the orderly reaction when the 
drop is posed being totally destroyed. Excepting 
possible central punctures, there is continuity through¬ 
out the system, and no film displacement forming 
‘clots’ of carbon if the drop be posed, but a pleasing 
gradation of visible light and dark zones without 
suggestion of strain. A striking visible pattern per¬ 
sists outside the central dark zone, revealing micro¬ 
scopically orientated strings of carbon particles (or 
agglomerates) of denser or rarer conformation, with 
gradient transition between rings. 

The striking periodic motive throughout a dia¬ 
meter of 2-3 cm. when the drop is posed, contrasts 
with the destroyed periodicity in the dark zone— 
only irregularly propagated outside—produced by 
falling impact. 

The viscosity, vapour pressure, maimer of intro¬ 
duction, and ‘setting’ rate of drop material seem to 
decide overall diameter. If too viscous, the film is 
plucked away ; if too mobile, too rapid spread with 
but transitory system formation occurs. High, but 
not too high, viscosity produces best results and, 
amongst many other substances tried, a brand of 
immersion oil, whilst the soot film should be neither 
too patchily thin nor obscuringly dense. 

If Mr. Coste decides to try posing the drop, as 
first used, he will surely find enhanced beauty 
due to interaction but slightly impeded by impact, 
and the setting-up of well-marked periodicity. 

S. C. Blaoxtin. 

312, Ringinglow Road, 

Sheffield, 11. 

May 18. 


Vitamin C in the Adrenal Gland 

A number of attempts have been made to obtain 
cytological preparations of vitamin C in the adrenal, 
based upon the well-known reducing power of the 
vitamin (ascorbic acid) 1 . 

The solubility of vitamin C in water makes it 
impossible to use the customary fixatives. In this 
work fixation was therefore accomplished by suspend¬ 
ing pieces of the gland in the vapour of formaldehyde, 
obtained by heating paraformaldehyde. The gland 
tissue fixes rapidly and well by this method. 

The method of demonstration which gave the best 
results was the impregnation of the gland using 
silver nitrate 1 . This gave good, though erratic, 
results. Following fixation, the gland was plaoed in 
2 '75 per cent solution of silver nitrate for twenty- 
four home. Further methods using alcoholic silver 
nitrate of various strengths gave varying results. 

In the mouse adrenal the cortex first stained an 
intense black and after two or three hours the medulla 
also became black. Paraffin sections of the gland 
showed cortex and medullary cells to contain large 
numbers of very small brownish blaok granules. 
The usual tendency towards surface tension aggrega¬ 
tion at membranes was present, with the result that 
the nucleus was practically obscured by the mass 
of granules surrounding it. The cytoplasm of the 
cell was bordered by aggregations of these granules, 
and a number were scattered through the cytoplasm 
itself. Fig. I illustrates the arrangement of the 
granules within the cell The cortex exhibited this 
reaction in patches, but the medulla showed an even 
impregnation, without the tendency to aggregation 
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at membranes that was present in the cortical cells. 

In the adrenal gland of the oat the peripheral 
cortical cells (zona glomerulosa and outer zona 
fasiculata) tended to impregnate more strongly than 
the inner cortical cells and the medulla. This was 
not due to imperfect penetration as the gland was 
cut up into a number of transverse portions for 
impregnation. 

Guinea-pig adrenals showed impregnation of both 
cortex and medulla. 

In the adrenals of the animals used in this work 
a number of cortical cells were packed with globules 
(lipoidal 7) and the granules of vitamin C were 
aggregated around the edges of Hie globules, pre¬ 
sumably due once more to surface tension action. 



Fia. l. 


As a control, a number of pieces of adrenal gland 
were soaked in water for an hour, thus allowing the 
vitamin C to dissolve out. There were no black 
granules present in the material on subsequent 
examination. 

Geoffrey Bourne 
(Hackett Research Student). 

Department of Biology, 

University of Western Australia. 

April 24. 


1 8tentrGyflrgyi and Haworth, NATUEl, 1S1, 24. Jan. 7 f 1983. 
# Compare Sient-Gytiruyl, Bioohtm. 92, 1898; 1928. 


Carbonic Anhydrase and the State of Carbon Dioxide 
in Bipod 

Many physiologists hold that sodium bicarbonate 
is the main form in which carbon dioxide is carried 
in the blood, and that the elimination of the latter 
in the lungs is due to the reaction 

HP [representing the weak protein acids of the blood] 
4- NaHCO* ^ NaP [protein salt] + H»CO, (i) 

followed by 

H.CO, 00,+H.O (u) 

Reaction (i) is very fast, but reaction (ii) is known 
to be slow. Calculations by Henriques 1 and others 
show indeed that (ii) is too slow to explain the 
observed rate of CO, escape in the expired air. 
Either then there must be a catalyst for reaction (ii) 
in the blood, or else some quite different chemical 
mechanism must operate. 

The factor catalysing the COt+Hfi reaction. 

Following on the work of Hawkins and Van Slyke 1 , 
and Brinkman and Morgana 1 , we 4 isolated in 1932 
from ox-blood, a white substance of which 1 in 
10,000,900 is active. Hus extract is a typicajenzyme, 
and since it seems to be distinct from other known 
enzymes, has been christened ‘carbonic anhydrase*. 
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A second mechanism . Direct combination of <70 g 
un£A proteins, 

Such compounds (possibly of a carbamate type) 
have been suggested by Bohr, Buokmaster, Mellanby 
and lately Henri ques. Their detection in normal 
blood is hindered by the presence of the carbonic 
aohydrase, but by poisoning the latter by addition 
of Ml 10 HCN we have found new and clear-cut 
evidence for their existence. 

. (o) If such cyanide blood (free of CO|) is shaken 
with CO„ there is first a rapid uptake followed by 
a long slow one. The latter is due to the reaction 
CO, -f- H,0 -* H,00, which in absence of catalyst 
proceeds slowly. In the rapid stage much more CO, 
is taken up them can be. accounted for by mere 
physical solution. The excess must be due to a 
chemical combination, which is not bicarbonate. 

(6) Ammonia, glycine and peptide solutions behave 
just like the cyanide-blood. The CO, uptake in the 
rapid stages is in all these cases much increased by 
alkalinity and by lowered temperature. For the 
simpler NH, containing compounds (ammonia, etc.) 
it is certain that the compound so formed is a carba¬ 
mate, that is, 

KNH, -f CO, - RNHCOOH 

So it seems extremely probable that the same is 
true of the cyanide-blood also. 

(c) At 0° 0. and physiological pH, 10-20 vols, per 
cent CO, are taken up in this carbamate-like form by 
cyanide blood, when the gas phase contains 40-50 
mm. CO, pressure. 

(d) In reduced blood, the carbamate-like com¬ 
pound, at CO, pressures from 20-60 mm. mercury 
amounts to about 5 vols. per cent more (measured 
as o.o. CO,) than in the case of oxygenated blood, 
thus suggesting that hemoglobin is the chief blood 
protein concerned. At 15° C the difference is almost 
as large, but the absolute amounts ore much less. 
Since controls suggest that the only effect of this 
oyonide is to poison the carbonic anhydrase, we must 
suppose that these carbamate-like compounds are 
also present in normal blood and hence are important 
both in experiments on blood at 15° C and below, 
and also in CO, transport by cold-blooded animals. 

(e) At mammalian body temperature (37° C) the 
carbamate-like compounds must, owing to the 
temperature effect noted above, be much less in 
amount. Some, indeed, of the difference between 
those physiologists who have upheld the bicarbonate 
mechanism as the sole mode of CO, carriage, and 
those who have supported a direct combination of 
00, with the blood proteins may be due to the 
former usually having worked at 37° C and the 
latter at 15° C or below. We are at present extending 
our work to 37° C so as to assess die r61e of carba¬ 
mate-like compounds in mammalian CO, transport. 

Finally we would emphasise again that the forma¬ 
tion of these carbamate-like compounds is quite 
distinct from the bicarbonate mechanism and, unlike 
the latter, does not seem to be oatalysed by carbonic 
suohydrase. 

N. U. Meld hum. 

F. J. W. Houghton, 

Physiological and Biochemical Laboratories, 
Cambridge; 

May6. 

t HcnrtquM, Bioehem. MO, l * 1088. 

wldM sad Van aiyka, J. Biot, Ohm, , 87, U6 ; 19SO. 

« Brinkman and Margftria, /, PhwHU,, 71, UP; 1081. 

4 U t Mim sad Bottshfem, s. FAtfrioJ., 71, 8P ; 1032. 


The Astronomical Radiative Stability 

Sib Joseph Larmor in his letter in Nature of 
Juno 3 concludes that because the temperature of 
the earth’s surface has never changed by 50° C. in 
excess or defect of its present value since the com¬ 
mencement of organic evolution—as that would have 
destroyed all organic life—the effective temperature 
of the solar radiating surface cannot have changed 
from its present mean value, 6,000° K., by 1,000° 
in excess or defect. 

This conclusion is based on the erroneous assump¬ 
tion that the temperature of the earth's surface 
reacts to a change in solar radiation like a black body 
able to radiate into free space. The reality is entirely 
different, for the surface is surrounded by an atmo¬ 
sphere of water vapour which is extremely opaque 
to long-wave terrestrial radiation, and the tempera¬ 
ture of the earth's surface plays only a subordinate 
part in the balance of incoming solar radiation and 
outgoing terrestrial radiation. I discussed the question 
of the balance of solar and terrestrial radiation in a 
paper published in 1928 1 , taking into account 
the selective absorption of water vapour and the 
actual temperature existing in the earth's atmo¬ 
sphere. 

One of the chief results of the investigation was 
to show that, if the solar radiation increased, there 
would be an initial rise of temperature, but that this 
would lead to an increase of cloud amount which 
would reflect the short-wave solar radiation, and the 
balance would bo reached by increased reflection 
and not by increased temperature. I gave reasons 
to believe that tho results of increasing or decreasing 
the solar radiation within very large limits would be 
mainly an increase or decrease of cloud, the tem¬ 
perature changes being relatively small. This con¬ 
clusion was supported by a calculation which showed 
that if tho solar radiation decreased to three-fifths 
of its present value, clouds would entirely disappear, 
while if it increased to twice its present value, the 
sky would be completely overcast. As it happens, 
Mars and Venus, both planets with water vapour 
in their atmospheres, are respectively at suoh a 
distance from the sun that they receive a half and 
double the amount of solar radiation received by the 
earth, and the former has no clouds and the latter 
is completely cloud covered. 

The limits of solar variation discussed by Sir 
Joseph Larnior, ± 1,000°, are -those which would 
correspond with halving and doubling the solar 
radiation : and would therefore be compensated by 
varying the amount of cloud from no clouds to over¬ 
cast skies, with relatively small changes of tempera¬ 
ture. Instead of Sir Joseph’s conclusion that such 
variations of solar radiation have never taken place, 
there is good reason to believe that changes of solar 
radiation of this magnitude are of relatively recent 
occurrence. More and more evidence is being found 
that, during the Pleistocene period, thoro were several 
large variations of rainfall simultaneously all over 
the earth*. Evidence of two pluvial epochs and two 
dry epochs is found in most regions, and the advance 
and retreat of the ice, which were characteristics of 
this geological period, were secondary effects of the 
changing precipitation. The variation in the precipita¬ 
tion between a dry and a pluvial epoch was very great, 
much greater than is generally realised. The average 
rainfall during the pluvial epochs was probably four 
or five times the present rainfall, and as the precipita¬ 
tion extended over most of the present deserts, the 
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sky was probably nearly overoast in all parts of the 
world. This could only have been brought about by 
a very large increase of solar radiation. 

G. C. Simpson. 

Meteorological Office, 

London. 

June 6, 

1 "Further Studies In Terrestrial Radiation", Afsm. Hoy. 1Met. 8oe, x 
8 , No. 21; 1928. 

■ “The Climate during the Pleistocene Period", Proc. Hoy. Soc . 
Edin. t 60, 202 ; 1030. 


Origin of Tektites 

Dr. L. J. Spencer's contribution to Nature of 
January 28, on the “Origin of Tektites”, has 
interested me greatly, especially for the reason that 
his views tend to support that of the late Prof. J. W. 
Gregory and my own, as to the terrestrial origin of 
the australites. Dr. Spencer’s explanation, however, 
does not appear to account for the occurrences and 
shapes of these australites, for the bomb-shaped ones 
have undoubtedly received their form by a spinning 
action, and not by a mere fusion of the sand covering 
the continental duricrust. Moreover, the australites 
are found in every State of Australia, and where 
they are abundant there is at present no ovidonce 
of moteoritic falls. 

We may readily conceive how whirling dust in 
cyclonic storms, such as aro known to take place in 
Australia, might be fused by the discharge of the 
lightning which often accompanies these electric 
storms. 

The experiments of Prof. C. V. Boys on the 
discharge of electric sparks through molten rosin tend 
to confirm this latter opinion, for he produced by this 
method many of the forms that aro found in 
australites. 

F ; Chapman. 

National Museum, 

Melbourne. 

April 5. 


Mr. Chapman's theory of the origin of tektites, 
which is explained in detail in his book “Open-Air 
Studies in Australia” (1929), is one of the many 
contributions to this problem, and was mentioned 
in my article. But no tektites (aerial fulgurites) have 
been picked up after the discharge of lightning 
through dust-storms. On the other hand, bodies with 
a very close resemblance to tektites have been 
collected around the meteorite craters at Henbury 
in Central Australia and at Wabar in Arabia—at 
Henbury for a distance of a mile from the main 
crater. ‘Bombs’ of molten silica must have been 
ejected from the craters by the violent gaseous 
explosions, and spinning through the vapours they 
collected condensed silica with some iron and nickel 
on their surface. A test for nickel in australites will 
help to decide between the rival theories. 

L. J. Spenckr. 

British Museum (Natural History), 

South Kensington, London, S.W.7. 

May 9. 


The “Leeds Portrait" of Joseph Priestley 
Some time ago, I came across a photographic 
copy of an early portrait of Joseph Priestley among 
the Canton papers in the library of the Royal 
Society. 


According to H. C. Bolton in his “Scientific 
Correspondence of Joseph Priestley”, the original 
portrait was at one time owned by Mrs. Bilbrough 
(n6e Ellen Priestley) and in 1787 it was taken by 
Mrs. Crouch (Priestley’s sister) to Gildersome, near 
Leeds, where she lived as housekeeper to William 
Hudson, a local resident. It is this association with 
Leeds which has presumably caused it to be known 
as the “Leeds portrait”. How long it remained at 
Gildersome is not known, but it was photographed in 
I860 by Messrs. Caldesi, Blanford and Co., 13, Pall 
Mall East, London. Since that time, the original 
appears to have been lost sight of and no repro¬ 
duction of the portrait has hitherto been published. 

It is of particular interest in that it is the earliest 
known picture of Priestley, representing him at the 
age of thirty years (1763) as he appeared during the 



Fig. i. 


first part of his stay at Warrington. It was at this 
stage of his career that he was introduced to scientific 
circles in London during a Christmas holiday in 1765, 
when he made the acquaintance of John Canton and 
Benjamin Franklin, who were mainly responsible for 
his election as a fellow of the Royal Society in the 
following June. It was to them that he owed his 
first interest in original research, which he undertook 
in order to prepare the way for his “History and 
Present State of Electricity” published early in 1767. 
No other Priestley portrait dates from this important 
period of his life. 

The Royal Society copy, from which the accom¬ 
panying print (Fig. 1) has been reproduced with the 
permission of the Council of the Society, was evidently 
incorporated in the Canton collection by Dr. James 
Yates because of Priestley’s friendship with Canton 
between 1765 and the latter’s death in 1773. Two 
other Caldesi, Blanford prints are known to exist; 
one in the Timmins' Collection in the Reference 
Library, Birmingham; the other in the United 
States. 
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I shall bo glad to hear of the existonoe of othor 
copies of this photograph and I shall especially 
welcome any information which may lead to the 
finding of the original. 

W. Cameron Walker, 
History of Science Department, 

University College, 

London, W.C.l. 

May 31. 


Crystal Structure and Orientation in Thin Films 

In crystal growth, the well-known phenomenon 
of pseudomorphism extends to all three d Linens ions. 
Recently we have found that thin films of aluminium 
on platinum, of zinc oxide on zinc and of magnesium 
oxide on magnesium possess abnormal crystal 
structures. For example, aluminium, normally of 
face-centred cubic structure (a «= 4 05 A.), when 
deposited as a sufficiently thin layer on face-centred 
cubic platinum (a = 3*91 A.) acquired a face-centred 
tetragonal structure with basal axis 3 -90 A. and 


major axis 4*02 A. Thus, in its basal dimensions 
the aluminium was pseudornorphic with the platinum 
substrate. A similar effect was observed in the case 
of a thin film of zinc oxide on zinc (triangular close - 
packed lattice, a « 2-685 ± 0 002 A. ; c = 1*80), 
In this case, whilst the basal dimensions of the zinc 
oxide were simitar to those of the zinc substrate, the 
major axis had increased from 5*178 A. (normal zinc 
oxide) to 6*873 ± 0*002 A. Thus, the volume of the 
abnormal zinc oxide cell, basally pseudomorphic 
with normal zinc, was nearly equal to that of the 
normal zinc oxide cell. 

Owing to deep penetration, the intensity distribu¬ 
tion between the rings of X-ray diffraction powder 
photographs is of great assistance in their analysis, 
because the ring intensities may be taken as being 
proportional to the atom densities of the correspond¬ 
ing planes. Hitherto it seems to have been generally 
supposed that this practice can b© extended to 
electron diffraction analysis and that orientation must 
result in a splitting-up of the rings into arcs. Owing 
to the limited penetrating powers of electrons, how¬ 
ever, it is quite conceivable that such a view might 


lead to serious errors in analysis. Consider, for 
example, a diffracting film consisting (to take tho 
most symmetrical case) of cubic crystals orientated 
with two axes normal to the eleotron beam, tho 
crystal array being otherwise completely random. 
Rings duo. to (x } y, z) pianos, where x, y and z are 
integers, will be missing from the pattern, which will 
consist solely of rings due to pianos parallel to tho 
beam axis, that is ( x , y , 0), (0, y, 0) and (j\ 0, 0) 
pianos. With gradual departure from this ideal case, 
diffraction will also occur from (.r, y , z) planes, where 
z is large compared with x and i/, but the intensity 
distribution between tho rings will remain abnormal 
until all trace of orientation has disappeared. That 
such cases of orientation can and do occur may be 
illustrated by the following results 

The electron diffraction pattern, A (Fig. 1), was 
obtained by transmission through a thin film of 
partially oxidised zinc. The reference pattern 1 , B , 
was due to normal zinc oxide (a — 3-220 A. ; 
c ~ 1C08) with random disposition of the crystals. 
Analysis of A, based solely on ring diameters, 
showed that the specimen consisted of normal zinc 
oxide together with small amounts 
of normal zinc (a - 2*085 ± 0-002 
A. ; c — 1 *86) and basally pseudo¬ 
morphic zinc oxide (a — 2*080 ±. 
0*002 A.; c -n 2-50). On com¬ 
parison of .4 with the reference 
pattern it will bo seen that many 
normal zinc oxide rings are either 
absent or much weakened, whilst 
others are greatly intensified. For 
example, rings due to pianos paral¬ 
lel to the basal p 1 anes of the 
hexagonal crystals are missing, 
whereas those produced by the (j:, 
t V, 0) planes are abnormally strong. 
These facts show that the normal 
zinc oxide crystals in the specimen 
were orientated in such a manner 
that their bases were normal, or 
nearly so, to the electron beam 
axis, the directions of the basal 
axes, however, being completely 
random. 

The pattern (Fig. 2) was obtained 
from a similar film which had been stretched. 
Whilst the composition of the film (normal zinc 
oxide, zinc and pseudomorphic zinc oxide) remained 
unchanged, tho distribution of intensities between 
tho rings is now entirely different, and the rings 
tend to break up into arcs. Comparison of tho 
relative ring intensities with those of the reference 
pattern, B (Fig. 1), shows that, whilst some of tho 
crystals were orientated as in tho previous case, 
others wore now disposed in such a manner 
that two rectangular faces of each crystal were' 
normal to tho beam axis. Moreover, the tendency 
of tho rings to break up into arcs allows that tho 
major axes of these crystals were orientated about 
tho direction of stretch of the film. 

U. I. Finch. 

A. G. Qitarreli. 

Imperial College of Science and Technology, 

London, S.W.7. 

May 30. 

1 Nature, 181, 842, Juno 10, 1933. 



B A 

Fig. 1 . Fig. a. 













878 


NATURE 


June 17, 1933 


'Bull-Dog' Calf in African Cattle 

The achondroplasia-like condition which gives rise 
to the ‘bull-dog 1 oalf is not uncommon in certain 
breeds of cattle, notably in the Dexter, in which it 
has been shown to have a definite genetic basis and 
to be due, possibly, to a retardation in the function¬ 
ing of the pituitary during foetal life (Crew 1 ). In 
the Norwegian Telemark breed, Wriedt* has 
described a very similar condition which, however, 
is different genetically. It has also been reported in 
the case of the sheep (Crew and Roberts*). 

The purpose of this note is to record the fact that 
the ‘bull-dog’ calf occurs in cattle indigenous to 
Afrioa. The first cose came to my notice in April 
1929 and occurred on one of the few farms in Uganda 
owned by Europeans. Since then no fewer than 
twelve other monsters have boon bom, all of which 
presented the same characteristic abnormalities 
which justify the appellation ‘bull-dog 1 . The speci¬ 
mens examined by mo were quite typical of the 
condition as described by Crew, and every one of 
them occurrod in Nganda cattle which are of a 
definitely fixed type and, so far as I can ascertain, 
breed true. They are supposed to have originated 
from a cross between the Ankole and the Eastern 
Province cattle. The Ankole cattle are characterised 
by their enormous horns, up to 6 ft. in span, leggy 
stature, and by the absence of hump, whilst the 
Eastern Province animals are typical zebus of small 
size. The Nganda cattle have medium-sized horns 
and a small hump. Buganda, the area in which these 
Nganda cattle are to be found, lies between Ankole 
on the western side and, the Eastern Province to the 
east of the Nile. Although the owner of the farm 
on which these ‘bull-dogs’ occurred had cattle of all 
three types (Ankole, Eastern Province and Nganda) 
it was only the latter breed which produced them. 
Of the twelve which have been bom since 1929, all 
save one were first calves. One of them was bom 
alive but was killed after a few hours. 

The Bahima, the pastoral tribe of the Ankole 
district in the west of Uganda, are employed as 
herdsmen, and unquestionably it is known to them 
that such ‘bull-dog’ calves are not uncommon. But 
ic is impossible to obtain any information as to their 
incidence in the tribal hords for the reason that the 
monster is regarded as an omen of bad luck to the 
herd and to its owners. Some of the herdsmen would 
not even look at the ‘bull-dog’ calf, and the opinion 
prevails that if a woman of the tribe sets eyes on 
it she is bound to become bewitched and to produce 
a similar abnormality herself. So it is that, though 
the ‘bull-dog’ calf is probably fairly common among 
tho cattle of the Western and Buganda Provinces, 
one hears nothing of them. They are got rid of quickly 
and never mentioned. This is the reason why the 
‘bull-dog’ oalf is never encountered in herds owned 
by natives : it was only because these cattle were 
owned by Europeans that I am able to record their 
occurrence in Nganda cattle. 

J. Carmichael, 

Grange Close, 

Ripon, 

Yorkshire. 

1 Crew, F. A. E., “The significance of an aohondroplaela-Uke condition 
met with In cattle’*, Proc, Roy. Soc. t B, 85, 828-204 ; 1923. 

* Wriedt, Chr., “Lottie Faktoren'*, X. Tien . ZQcJU., 8, 233-230; 
1326 , 

•Crew, F. A. B, and Fraser Bobertt, J, A., "The genetics of 
the *sheep>*", iNW. Qenet^ S, 268-280 ; 1026. 


Distribution of Nitrates in the Soil and Root Develop¬ 
ment in Coffee 

In the course of some preliminary investigations, 
after rains, upon the distribution of nitrates in the 
lower levels of a Kikuyu lateritio red loam, upon 
which coffee was growing, it was found that the 
curve showing distribution with depth was always 
of the form shown in Fig. 1. As the surface soil 
dried with drought, tho nitrate content decreased, 
in some cases to so little as five parts per million, 
but the general shape of the curve remained the 
same, rising, generally, to a level of about forty 
parts per million, samples being taken at every foot 
to a depth of 8-12 ft. 



Jvrrt* m nejrr 


Fig. 1. 

Comparing the curves of nitrate distribution with 
graphs of root distribution, it appears that tho zone 
of low nitrate concentration coincides with the zone 
of vigorous development of root growth, that is, tho 
coffee bush does obtain a substantial part of its 
nitrogen requirements from the lower levels of the 
soil. This investigation is being extended, but in 
the meanwhile it would be interesting to learn if any 
similar observations have been made in connexion 
with other fruit trees or crops. No references can be 
found in our limited library. 

V. A. Beo£ley. 

F. McNaughtan. 

Scott Agricultural Laboratories, 

Department of Agriculture, 

P.O. Box 338, 

Nairobi, Kenya. 

April 19. 

Neutron, Proton and Positron 

The neutron is usually looked upon as an aggregate 
of a proton and an electron. If it were so, there 
ought to be a strong tendency for hydrogen atoms to 
be converted spontaneously into neutrons, and the 
number of neutrons present in the universe should 
be much higher than it is assumed to be. I suggest 
that the proton be considered as an aggregate of a 
neutron and a positron . The neutron would be looked 
upon as an elementary material corpuscle without 
electric chargee altogether. The proton would be 
able to dissociate into a neutron and a positron. 

The very small number of neutrons and positrons 
met with in the universe would then be easily ex* 
plained by the fact that the dissociation of protons 
requires a large quantity of energy and is by no 
means spontaneous. 

N. Thom. 

Laboratoire d’Electroohimie. 

Institut do Chimie, 

■ Paris. ' ■ 

May 10. ' > -j- ! 'y 
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Resear c 

'Diffusion' and Disease. An argument in favour of 
Dr. Paul Rivet's theory of the Oceanic origin 
of certain of the Indian peoples of Amerioa has 
recently been deduced from the character and dis¬ 
tribution of typhus by Dr. Charles Nioolle (J. Soc. 
Am6ricaniste€ t S. 2, 24, fasc. 3). Two distinct forms | 
of typhus aro now recognised. The older and classical 
form is found in man only, is carried by lice and has 
a distribution which is confined to the Old World, 
where it extends from Europe, through North Africa 
(but is not found in the tropical area) to western and 
central Asia and China. Although rats can bo 
inoculated they are found not to be carriers, and are 
free from the virus after they have recovered from 
the fever. The second form has been identified as 
a disease of the rat, which is communicable to 
man, and is endemic in America. Its distribution, 
though not yet exactly determined, seems to be 
confined to America and the coastal parts of eastern 
Asia—Malaysia—Australia and New Zealand. It 
may be that eventually it will be found to embrace 
all parts. This form of typhus could not have 
been introduced into Amerioa by the Norsemen, 
as the carrier, the gTey rat, was not then known 
west of the Urals ; yet the disease was prevalent 
in America before the Spanish conquest, aH is 
recorded by the chroniclers. As the rat could 
scarcely have aocompaniod the original migrations 
of the Indians over the inhospitable northern 
lands and also typhus does not occur in Alaska, 
one route alone remains, namely, that from Ooeania, 
the rats having been carried on the canoes of the 
immigrants. There is evidently need of inquiry 
into the types of rats and of their parasites in 
Polynesia. 

Prehistory of South-East Asia. An account of the 
search for evidence of prehistoric man in Siam, and 
of certain conclusions to be drawn therefrom, is given 
by Dr. Fritz Sarasin in UAnthropologic, 43, Nos. 12, 
Siam, in contrast to Indo-China and Malaya, has 
furnished little evidenoe of prehistoric man, owing in 
part to the fact that the country is thickly covered 
with virgin forest, in part to the occupation of the 
oaves, in which such evidenoe might be sought, by 
Buddhist shrines or by hermits. A number of oaves 
were inspected in both the northern and southern 
extremities of the chain of low hills which traverses 
the country. Several of them, where the paving 
usual in such shrines did not cover the wholo floor, 
yielded a number of implements of paleolithic type ; 
and in one secondary cave trenches were dug. Here 
bed rock was reached at a depth of 1 *6 m., through 
20 cm. of sand, 00 cm. of loamy soil, tinted grey by 
ash, and containing pottery and crude implements 
of palaeolithic type, round hammer-stones, fragments 
of red ochre and broken bones, and below these 
yellow earth with no traces of human occupation. 
Comparison of the material obtained with evidence 
from Indo-China and Malaya leads to the conclusion 
that in the archaeology of south-east Asia it is possible 
to distinguish : (l) a palaeolithic culture of a simple 
and very primitive type without any indication of 
polished implements, represented in the archaic 
Hoahmhian of Tonkin, the Siamian of Siam, and the 
Malayan Unggong culture, its age, probably, being 
miolithic (Menghin); (2) a debased palaeolithic with 
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isolated proto-neoliths in juxtaposition and no 
pottery, represented in middle Hoabinhion, the older 
Baosonian of K^o-Phay, and the lower doposits of 
Gua Kerbau in Perak, of later age than (1); (3) a 
culture which is still palaeolithic in its principal 
characters, but with on increased number of polished 
implements and greater refinement in form, pottery 
appearing; represented in upper Hoabinhian and 
Bacsonion and the upper deposits of Gua Kirbau, its 
age epimiolithic (Menghin); (4) full neolithic. The 
palaeolithic of south-east Asia is certainly post-glacial 
and, therefore, relatively recent. 

Relationships of the Mammals of Vancouver Island. E. 
Raymond Hall lists twenty kinds of mammals from 
Vancouver Island, British Columbia (Univ. California 
Pub. Zool., 38, 1932, p. 415). Four are new sub¬ 
species, including a Vancouver Island wolf {Canis 
occidentalis cra#mxfon) t and the brown rat has been 
introduced. Comparison of this mammalian fauna 
with the farnias of the mainland and Alaska shows 
that, structurally, nine of the kinds have their olosest 
relatives on the mainland of southern British 
Columbia, while six others more resemble forms 
which occur in south-eastern Alaska. On the whole, 
the insular fauna seems to have almost equal affinity 
with Alaska and with the proximal mainland in 
British Columbia. 

Gorgonacea from the Great Barrier Reef. Prof. Sydney 
J. Hickson, in reporting on the Gorgonacea from tho 
Great Barrior Reef Expedition 1928 -29 ( Sci . Rep. % 
4, No. 13, 1932. British Museum (Natural History) ) 
is in agreement with the naturalists of the expedition 
that gorgonids are rare on the Barrier Reef. In one 
locality Investigated, however, he finds these corals 
are richly represented. This is the Penguin Channel 
lying between Snapper Island and the mainland, a 
short and narrow channel about one mile north-west 
of Low Island and about 13-14 fathoms deep, where 
no less than 42 specimens, belonging to 19 genera 
and 15 spocies, wore obtained. The conditions in this 
channel arc peculiar, with a flow of water in one 
direction over a rocky bottom and apparently very 
favourable to the growth of the Gorgonacea. This is 
entirely different from Panama Bay, where Prof. 
Hickson (1928) described the Gorgonacea as flourish¬ 
ing in an open and very muddy sea. There are no 
species common to the two regions although certain 
forms of ramifioation occur in both. The enormous 
variability of many species has not been sufficiently 
recognised and the spicules are found to vary so muoh 
in some genera that it is not safe to use them as specific 
characters. Careful examination of a number of 
specimens shows that many so-called spocies aro really 
only local varieties of a muoh smaller number. The 
general forms of the ramifications are regarded as 
good characters for systematic determinations. The 
author also considers that colour may bo of muoh 
value in systematic work, the pigment which colours 
the spicules being either present or absent. The 
species without any colour in any of the spioulos are 
apparently distinct from those with colour in some 
or all of the spiculoa. From the few observations on 
the gonads the facts seem to indio&to that most are 
in approximately the same stage in February and 
spawned later, perhaps in June and July. 
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Disposal of Debris by Blood-Vessels. Science Service 
report# that, at the meeting in Cincinnati, on 
April 12-13, of the Federation of American Societies 
for Experimental Biology, Drs. E. R. Clark and E. L. 
Clark of the University of Philadelphia reported 
further observations on the thin layer of tissue in a 
rabbit’s ear which they have examined microscopically 
through two thin transparent windows. Their recent 
work has been directed to the solution of the problem 
as to how the body disposes of debris cast out of the 
blood-vessels. Lymphatic tissue, which has been 
credited with this scavenging, appears to be much 
less important in this respect than was previously 
thought, for in spite of the absence of lymphatic 
tissue or vessels in the area between the two windows, 
and with no outlet except by way of the small blood 
vessels, a central mass of blood cells, fibrin and blood 
plasma clears up rapidly and the debris disappears. 
The space it occupied becomes filled with small 
blood vessels and connective tissue. Some of the 
mass may bo taken up by macrophages but most of 
it is disposed of otherwise. Whether it is first digested 
by enzymes or in some other way is transformed so 
that it can be absorbed by the blood is not known, 
but observations through the windows showed that it 
can leave the tissues in the window-chamber only by 
way of the small bloodvessels, there being no lymphatic 
vessels to carry it away. Drs. Clark and Williams ob¬ 
served in the same tissue that the nerves controlling 
the contraction of the muscle cells of the arterioles 
may undergo new growth and may re-establish their 
control over the contraction of the blood vessels. 
Dr. Clark said that this appeared to bo the first study 
which correlates the surface regeneration of the 
sympathetic nerve with the functional activity of the 
part of the body it supplies. 

Effect of Weed-Killers on the Soil. A question of 
importance in the use of chemicals for wood eradica¬ 
tion is the possibility of such compounds exerting a 
deleterious effect on the soil, with risk of injury to 
the subsequent crop. Some investigations on these 
lines havo been carried out by W. E. Bowser and 
J. D. Newton both in the field, greenhouse and under 
controlled conditions (Canadian J . Research, 8, 73). 
The liability of damage depends in part at least on 
the rate of decomposition of the chemical, its rate 
of mOvornent in the soil and its effect on micro¬ 
biological activity. Sulphuric acid and copper sul¬ 
phate, which are employed chiefly as leaf sprays for 
the suppression of annual weeds, showed no lethal 
effect on the soil and nitrification was not affected. 
Sodium chlorate, on the other hand, which is mainly 
used for the eradication of perennials, remained unde¬ 
composed for a considerable time, poisonous effects 
being found nearly two years after application had 
been made. The rate of decomposition, however, was 
accelerated in the presence of much organic matter, 
and further, leaching removed the toxic compound 
from the surface layers of the soil, facts which suggest 
that a shallow rooted crop supplied with a good 
dressing of an organic manure would be advisable 
after a sodium chlorate treatment. Sodium bi¬ 
chromate decomposed rapidly, showing no residual 
toxic effects, but both this compound and sodium 
chlorate were alike in exerting a depressing influence 
on the numbers of soil micro-organisms. 

The Genus Diaporthe, Nits. A very coinplote account 
of tho asoomyoetoim fungi comprising the genus 
Diaporthe appears in vol. 17, part 4, of the Trans¬ 
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actions of the British Mycological Society (“The 
British Species of the Genus Diaporthe , Nits and its 
Segregates” by L. E. Wehmeyer, pp. 237-295, March 
1933). A brief key to the segregated genera is followed 
by very extensive keys to the British species of 
Diaporthe proper and of Cryptodiaporthe. Each species 
is afterwards described in great detail. The single 
species of Apioporthe and the two of Diaporthopsis 
receive full treatment. The publication of this 
account is all the more welcome since several species 
of the genus under review often attack the same 
host plant, causing great difficulty of determination 
in the absence of specialised knowledge. 

An Electrical Calculating Machine. R. M. Mai lock has 
described (Proc. Roy. Soc. t May) an electrical machine 
for finding the roots of a set of linear simultaneous 
equations. The machine consists of a number of 
transformers, one for each unknown and on© for tho 
numerical constants. Each transformer boars several 
windings. The number of turns in a winding may bo 
varied by a dial switch, and tho number of turns 
are made proportional to the coefficients in the 
equation. The windings are connected in series cir¬ 
cuits corresporiding to the equations. If now one 
of the transformers is excited, the fluxes in the cores 
adjust themselves to make the total voltage in each 
equation circuit zero, and the fluxes are then pro¬ 
portional to the roots of the equations. Errors 
are produced by magnetic leakage and by the 
resistance of the coils, and the latter are reduced 
by supplying magnetising current to each trans¬ 
former from a valve amplifier and thus reducing 
tho current necessary in the equation circuits. The 
machine which has been constructed will solve ten 
simultaneous equations with errors in the roots which 
may be less than 0-1 per cent of the largest root. 
If tho number of unknowns is less than the number 
of equations, the machine may bo used to obtain 
directly the ‘least square’ value of the roots, the 
weights of the equations being introduced as resist¬ 
ances in the equation circuits. The machine may 
save much labour in physical and engineering 
problems. 

Absorption of Penetrating Radiation. Prof, E. 
Regener holds both the “height record and the depth 
record for measurements of the ionisation due to 
penetrating radiation. In a recent paper (Phys. Z. t 
8, 300 ; 1933) ho describes both how he mode 

measurements in Lake Constance down to a depth 
of 230 metres below the surface, and how he sent 
up an ionisation chamber attached to a free balloon 
to a height of 25 km., corresponding to an atmospheric 
pressure of 22 mm. of mercury. The design of the 
self-recording instruments is described in some 
detail. In order to avoid the disturbing effect on the 
sensitivity of the electroscope of the very low tem¬ 
perature of the atmosphere at such great height, use 
was made of the principle of the forcing-house. The 
ionisation chamber was completely surrounded by 
a light cage, the top half of which was covered with 
cellophane and the bottom half with aluminium 
foil. This proved very effective, for the temperature 
of the apparatus itself actually rose to 35° 0. at a 
height of 20 km, The absorption curve obtained 
from these measurements in water and in the atmo¬ 
sphere is analysed into five homogeneous components 
of radiation, with absorption coefficients of 
0-205 X 10~* f 0-735 X 10-\ 2 0 X 10"», 4-1 X 10"* 
and 8 *5 X 10-* cm.' 1 of water. The contribution of 
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the first three components to the ionisation at the 
top of the atmosphere is estimated as 0 16, 1*2, 3 *2, 
and of the last two together as 328 ion pairs per c.c. 
per second. On the assumption that these absorption 
coefficients refer to homogeneous electro-magnetic 
radiation, Prof. Regener estimates the wave-lengths 
of the two harder components to be 3 *28 x 10 u cm. 
and 13*7 x 10 14 cm., by assuming the validity of 
the Klein-Nish in a formula when the nuclear electrons 
are also takon into account. Those wave-lengths arc 
in close agreement with those of light quanta having 
energies equivalent to the masses of a-particles and 
protons. The possible mechanism of annihilation 
processes which could give rise to such quanta is 
discussed. The softest of the five components is 
attributed, following Millikan, to the building-up of 
a helium nucleus out of protons and electrons. The 
total energy of the penetrating radiation which falls 
on the top of the earth’s atmosphere is estimated as 
3*5 X 10'* ergs per sq. cm. per second; this is 30 
per cent lower than tho erroneous figure given in 
Prof. Regener’s letter in Nature of January 28, 
1933, p. 130. 

Lead from Cyrtolite. The mineral cyrtolite from 
Brunswick, Now York, contains lead and uranium in 
the ratio 0 0513 and is nearly, if not quite, free from 
thorium. Tho atomic weight of the lead extracted 
from this cyrtolite has been determined by Baxter 
and Alter (J. Amer. Chern . Noc., April). The lead was 


converted into chloride after exhaustive purification 
and the comparison with silver effected nephelo- 
metrically, the end point being approached from both 
sides. The estimated accuracy is 0*02 in the atomic 
weight of lead, which was found to be 205 *924, that 
of common lead being 207 *211 and that of load from 
Swedish kolm, previously investigated by Baxter and 
Bliss, who found 206*013, being 206*007. Cyrtolite 
load is essentially free from common load, so that the 
lead-uranium ratio may confidently be employed in 
calculating the ago of the mineral. The explanation 
of the low atomic weight is not obvious. Aston finds 
the lead isotopes integral with the mercury isotopes, 
which on tho physical scale O w ~ 16*0000 had values 
0*01 per cent higher than integral, the accuracy 
claimed being 0 *01 per cent. If tho conversion factor 
1*00022 to tho chemical scale 0 — 16*0000 is used, 
the atomic weight of radium lead falls between 
205*96 and 206*00. However, if the latter is always 
accompanied by actinium lead, Pb* 0? , in tho pro¬ 
portions found in Katanga lead by Aston (Nature, 
129, 649, April 30,1932) tho average atomic weight of 
uranium lead should be 0 *07 unit higher, a difference 
which Baxter and Alter say is far outside tho ap¬ 
parent accuracy of their experiments. This suggests 
the possible presence in uranium lead of isotopes of 
mass below 206. Alternative explanations are that 
the atomic weight found by Baxter and Alter is too 
low or that the packing fraction of lead found by 
the mass-spectrograph is incorrect. 


Astronomical Topics 


The New Planet, 1933 HH. Further calculations have 
been made on the orbit of this planet by Dr. A. 
Kahrstodt of the Berlin Rechen-Institut. He uses 
photographic positions obtained at Johannesburg, 
extending from April 22 until May 17 ; but even 
this interval of 25 days proves to be insufficient to 
permit of an exact determination. He gives the two 
following orbits, both of which satisfy the observa¬ 
tions within a few seconds of arc ; the epoch for both 
is 1933 May 8 . 0 , and the equinox 1933.0. 



First Orbit 

Second Orbit 

M 

225*0638° 

259*0403° 

« 

130*3251 

98*5149 

a 

340*0096 

341*1686 

i 

7 2154 

7*1040 

9 

10*6735 

8*1309 

n 

1859*510* 

1550*297* 

log 0 

0*187072 

0*239728 

Period 

1*90813 y. 

2*28871 y. 


Both orbits indicate that the planet will be an easy 
telescopic object during the autumn. According to 
ttie first orbit it would approach the earth within 
some thirty million miles in December, and might 
be faintly visible to the naked eye ; the second orbit 
would place it about twice as far away. In either 
case it would rank amongst the brightest of the 
minor planets, and its tardy discovery is somewhat 
of a mystery. It was badly placed at first for northern 
observers, but it is now observable as a morning 
ettfr shortly before dawn. The following ephemorte 


is fdr 0\ 

June 17 
25 

July 3 
11 
19 


R.A. 

0* 49* 31* 
1 5 7 

1 20 37 
1 36 1 

1 51 20 


N.Decl. 
5° 8 ' 
7 13 
9 17 
11 20 
13 23 


Mag. 

9 3 


8*7 


Eclipse of Hi and Ho. The story of those two ancient 
Chinese officials who were executed for some failure 
of duty in connexion with an eclipse of the sun is 
briefly mentioned in many books of descriptive 
astronomy. Dr, J. K. Fotheringham, in the April 
number of the Z?.^4.-4. Journal , gives the results of a 
careful study of all tho documents that throw any 
light on the matter. 

There was a great destruction of documents iri 
China in 212 B.c. by order of the reigning Emperor ; 
many of those were afterwards rewritten from 
memory, though no indication is given of the dogroo 
to which the restored texts can bo trusted to be in 
agreement with the original. Dr. Fotheringham 
states that at tho epoch referred to (about 2000 B.o.), 
it was not possible to predict eclipsos, but the mean 
length of the lunation was known, and the calendar, 
which was a lunar one, was regulated accordingly. 
The fault of the officials was not the failure to predict 
an eclipse, but the fact that they allowed the oalendai 
to get into confusion, so that an eclipse of the sun 
was observed on a day that was not the first of the 
month by their reckoning. This failure is stated in 
the narrative to have merited death, but their 
execution is not actually recorded. 

Dr. Fotheringham does not think that it is possible 
to fix the exact date of the eclipse. He says that 
the one of 2155 b.c., which is selected by some 
writers, was not visible in China. The only clue is 
the statement that the eclipsed sun was in Fang. 
This is the name of an asterism in tho head of 
Scorpio ; but the word Fang is also used for “The 
order of the oonstellations*’, in which oase it gives 
no assistance in finding the date. 

The article also describes the musical and other 
ceremonials, including offerings of silk, that were 
customary at the times of eclipses. 
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The Royal Observatory, Greenwich 

Annual Visitation 


T HE annual meeting of the Board of Visitors of 
the Royal Observatory was held on Juno 3* The 
Astronomer Royal, Dr. H. Spencer Jones, presented 
his report, noting that most of the work described in 
it had been carried out under the direction of his 
predecessor. The building and dome of the new 
30-inch Yapp reflecting telescope have been com¬ 
pleted ; the telescope is being made by Sir Howard 
Grubb, Parsons and Co. ; the spectrograph by 
Messrs. Adam Hilger, Ltd. Both have reached an 
advanced stage. Considerable progress has been 
made with the new transit circle which is being made 
by Messrs. Cooke, Troughton and Simms, Ltd, 
Commander Gould has completed the restoration 
of Harrison’s Time Machine No. 1, which is now in 
going order. He has also made a set of drawings of 
all parts, indicating those that replace original parts. 
He notes that Messrs. T. and F. Mercer generously 
supplied the balance springs and other new parts. 

Meridian observations of the moon were made on 
91 days. The mean correction to tho longitudo given 
by Brown's tables was +4*6* ; it has been steadily 
diminishing since 1923, when it was +7-2*. 

The second star catalogue for the epoch 1926 is in 
the hands of the printers ; it contains all tho stars, 
10,600 in number, between north declination 32° and 
64°, down to magnitude 8 -0, also fundamental stars 
outside these limits. The proper motions of all the 
stars have been determined. Tho region from the 
equator to declination 24° is now boing observed ; 
this will be the last fundamental programme with 
the present transit circle. It is noted that, since its 
erection in 1861, about 600,000 star transits have 
been observed with it; also that, on the completion 
of the present catalogue, all the stars in the northern 
hemisphere down to magnitude 7 -6 (and very many 
fainter ones') will have been observed at Groonwich 
since 1897. Vol. 6 of the Astrographic Catalogue 


was published during the year ; it completes the 
determination of proper motions of stars in tho 
zone between declination 64° and the pole ; there are 
262 stars that have proper motions exceeding 20' 
per century. 

The parallaxes of forty stars were published during 
the year, deduced from photographs taken with tho 
Thompson equatorial; it brings the total number of 
parallaxes determined at Greenwich to 600. 

The study of colour-temperatures of stars is being 
continued; a volume containing results for 63 stars 
was published during tho year. 

Good progress is being mode with the measure¬ 
ment of plates taken for the determination of the 
parallax of Eros at the apparition of 1931. Anew 
micrometer by Hilger, with a long screw, has been 
purchased. 

Sunspot activity diminished further during the 
year ; thoro were, however, two spot groups of con¬ 
siderable size ; the largest one crossed the central 
meridian on Feb. 7. Observations of hydrogen 
flocculi with the spectrohelioscope were made daily 
when possible; tho largest radial velocity measurod 
was 110 km. /sec. outwards on Oct. 6. 

The usual magnetic observations were made at 
Abinger. The mean elements for 1932 were :—Decl. 
12° 2 •6'' W.; Hor. Force 0 18636; Vert. Force 
0 -42040; Dip 66° 39*1'. 

The mean temperature for the year was 60*6°, 
being 1 *0° above the average ; the extremes were 
08 -9* on August 19 and 20-0° on Jan. 23. The rainfall 
was 24*77 inches, boing 0*63 above the average. 

Dr. J. Jackson resigned on March 1 his appoint¬ 
ment as chief assistant, having been appointed His 
Majesty's Astronomer at the Cape. He had held 
his appointment since 1914, and has taken part 
in three expeditions to observe total eclipses of 
1 the sun. A. 0. D. C. 


Falling Water-Level in 

DtSCUSSION on the “Falling Water-Level in 
the Chalk under London” was held by the 
Geological Society of London on May 19. In opening 
the discussion, Mr. Dewey said that London’s sub¬ 
terranean water supply, derived from the Chalk, is 
maintained by rainfall. When artesian wells were first 
sunk, pressure was sufficient to raise water through 
the Tertiary beds to above sea-level. To-day, the 
water-table of the Chalk waters has sunk over 
wide areas to a depth of 200 ft. below Ordnanoa 
datum. This fall has been brought about by two 
possible main causes: first, the withdrawal of large 
quantities of water through numerous wells and bore¬ 
holes sunk by water companies and others to the 
Chalk in the central area and in the Chalk along its 
outcrop south and north of the Tertiary beds; and 
secondly, the diversion of water, in drainage and 
other works, from the Chalk to sewage farms on the 
Tertiary beds and its consequent loss to the reservoir. 
A third, and only a minor source of loss* is the water 
pumped from the Chalk to supply districts lying on 
beds below the Chalks As a result of these abstractions 
the water-table has fallen continuously for the last 
sixty years at least. In 1878, the water-table under 


the Chalk under London 

the City lay at 100 ft. below Ordnance datum : to-day 
it is at about 210 ft., equal to a fall of 100 ft. in 
fifty-five years. The rate of fall is accelerative, and 
during recent years con scarcely have been less than 
3 ft, annually. There appears, therefore, to be a 
grave prospect of the failure of some wells in the 
central area. 

Schemes for the maintenance of the water-level 
have been suggested, but the risk of pollution has 
to be carefully considered before they are adopted. 

Mr. J. Romanes said that the principal question 
is whether underground water supplies and under¬ 
ground storage are being used to the beat possible 
advantage. Although no water engineer would think 
of constructing a surface reservoir until he was, 
satisfied as to the intake, large sums of money have 
been expended in obtaining water from subsoil 
sources without any serious thought being given to 
the question of adequate replenishment. Nature, 
lavish in the provision of underground storage, is 
much less generous in replenishment, and th* whole 
trend of the modem development, of land drainage 
and simil a r services is to curtail still further natural 
replensshmont. ■ - ... ■ ^ •. ■■■■■*:& ■■ 
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The dangers Mr* Romanes foresees from a con¬ 
tinuance of the present conditions are : a failure of 
the water supply from private wells, involving costly 
schemes to replace this supply from outside the 
London area; the spread of contamination in the 
basin due to the admission of polluted or brackish 
water j and subsidence due to the removal of an 
Upward hydrostatic pressure on the base of the clay 
series of something Uko 3 tons per square foot, or a 
total upward pressure of more than 90,000,000 tons 
under the ‘City square mile’, together with the drying 
out of the Tertiary gravel beds. 

The possibility of artificially aiding replenishment 
by the introduction of surplus water from the 
Thames and its ^tributaries is well worth serious 
investigation. 

Dr. Herbert Lapworth’s contribution showed that 
no general lowering of the water-level has been 
traced north of the line Bushey-Potters Bar-Hoddes- 
don, and it is not likely ever to occur north of this 
line in Hertfordshire. It appears from maps showing 
lines of equal lowering at 26-ft. intervals that the 
limiting line of ‘no lowering’ coincides with places 
where the underground water-level of the Chalk 
enters the Lower Tertiary gravel and sand bands 
between Bushey and Hoddesdon. This fact, which 
has never before been demonstrated, suggests that 
the Tertiary sands and gravels at the top of the 
Chalk are the main ‘carriers’ or ‘replenishers’ of 
London’s underground water supply. These Tertiary 
beds between Bushey and Hoddesdon receive water 
from the Chalk at a certain rate dependent- on tlio 
carrying oapacity of the Chalk. They can convey 
water at a more rapid rate if the hydraulic gradient 
were steepened, but tho supply is limited by the 
amount delivered from the Chalk. North of the 
Bushey-Hoddesdon line there has been no lowering 
of the water-level since 1878, and pumping to the 
south of the line only steepens the gradient of the 
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water-table but does not draw faster into the 
reservoir. 

Mr. E. Batchelor said that experiments by Mr. F. H. 
King on percolation through a black marsh soil 
indicate that percolation through tho London Clay 
into the Thanet Sands below is not inappreciable. 
The percolation through the Chalk since it was 
raised above the sea has, by dissolving tho Chalk, 
opened many fissures. One inch of percolation 
through the Chalk not covered by Eocene strata 
within the basin of the Thames above a point just 
down-stream of its oonfluenoe with the Lea would, 
if intercepted, yield 60,000,000 gallons of water a 
day. 

Tho level of the water in a well is individual to 
that well, and varies with the yield and depth of 
each well. These levels should, therefore, be shown 
on a diagram by a series of dots and not by con¬ 
tinuous contour-lines. The density of wells to each 
square mile is much greater in the City of London 
than elsewhere. The yield of the wells in 1913 was 
about 3,500,000 gallons a day. It would be greater 
if the wells were deepened, and still greater if more 
wells were sunk. 

Prof. W. B. R. King commented on the complex 
nature of tho problem. There are three main types 
of water-bearing rocks to be considered : (a) the 

Chalk where the joints and cracks had been opened 
by froely circulating rain-water ; (6) the Chalk under 
the Tertiary beds and where the cracks had not been 
oj>ened by circulating water; and ( c ) the Thanet 
Sands. It is difficult to decide in the London Basin 
exactly how the wator travels to tho centre of the 
area. In the north of France, however, the Thanet 
Sands are separated from the Chalk by an im¬ 
permeable clay, and certain bores about six miles from 
the Chalk outcrop afford evidence that in that 
region more water travols in the sands than in the 
cracks and joints of the Chalk. 


Association of Teachers 

T HE twenty-fourth annual conference of the 
Association of Teachers in Technical Institu¬ 
tions was held at Lincoln during the Whitsuntide 
vacation. A civic welcome was accorded to the 
Association by the Right Worshipful the Mayor of 
Lincoln, who was accompanied by the chairman of 
the Education Committee (Councillor Mrs. Lane) and 
the Very Rev. the Dean of Linooln. Tho president 
for 1933-34, Mr. F. H. Reid, was inducted by the 
retiring president, Mr. $. H, Moorfield. 

La his presidential address, Mr. Reid covered a 
wide field. If technical education is to play its part, 
he said, technical teachers must realise still more 
that their work touches all points of the social, 
educational and industrial fields. They have to deal 
with problems of unemployment for which soience 
and technology will be increasingly responsible, with 
the problem of equalising the efficiency of distribu¬ 
tion and production, with the problems raised by 
bontinental countries which are using technical educa¬ 
tion as a weapon in international competition, with 
the whole vast problem of preparing students to take 
their place in a world changing with marvellous 
rapidity, v , , 

. Admitting that many of these points were familiar 
audience he was addressing, Mr. Reid insisted 
that their implications and significance are not yet 

* ■ . . l„ 


in Technical Institutions 

generally grasped. How else could a London evening 
nowspaper make the following comment : “The 
machine is enslaving \is. The technical sciences are 
its janissaries. Liberal education is the last strong¬ 
hold of the free. Beleaguered and starved, its over¬ 
throw is only a matter of time. 1 ’ Tho nows which 
prompted that comment, remarked Mr. Reid, came 
from the Continent by telegraph or telephone. It 
was doubtless sent to the room whore the article 
was written by similarly swift and sure methods* 
The room was almost certainly lit by electric light. 
The writer was clothed in garments made by modem 
scientific processes. Just as marvellous processes 
transformed his thoughts into the printed word. 
Complex transport arrangements brought the news¬ 
paper to its readers in the space of minutes, while 
the writer doubtless went home by tube, and, warmed 
and comforted by smokeless fires, gave himself up 
to the enjoyment of music broadcast by means of 
the latest “technical sciences”. Yet he is enslaved 
by the machine ! How long will it be, asked Mr. 
Reid, before there is a general realisation that the 
ordered, efficient State towards which all technical 
sciences work is the only structure in which beauty 
and freedom can ultimately really be known 1 
Among the resolutions adopted by the Conference 
was one urging that extension of technical education 
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with a minimum of duplication of effort, can be 
effected only by some system of consultation and 
co-operative planning within larger administrative 
areas than are in existence at present. It was 
insisted, however, that in arranging such regional 
co-ordination, teachers should bo brought into con¬ 
sultation. Another resolution urged that apprentice¬ 
ship conditions (or their equivalent) should be 
restated for the various industries and that the 
whole question of conditions of entry into industry 
and of the provision of opportunity for young 
entrants to qualify for skilled operative and higher 
posts should bo immediately considered. 


Food of Icelandic Herrings* 

D R, P. JESPERSEN has made an important 
contribution to the biology of the herring in 
his investigations on its food in Icelandic waters. A 
large number of adult fishes have been examined, 
mostly collected during the great herring fishery of 
Iceland from June until September. The nets used 
were the purse-seine, fishing chiefly in the surface 
layers near the coast, and the drift-net, fishing in the 
deeper water of the open sea. 

The food was found to be very different in the 
herrings from the two nets even if they were caught 
in the some water, those from the seine net having 
far more food in them—not one being found without 
food - while those from tho drift-net were often 
empty, especially in autumn. This is presumably 
explained by the fact that the surface waters fished 
by the purse-seine nets have far more food in them 
in the summer than the deeper waters fished by the 
drift nets. The stomachs with the most food cor¬ 
respond with the largest catches of herrings, when 
there is the greatest amount of plankton. The 
herrings only come to these northern waters to feed 
at this time of year as they spawn in the warmer 
waters of the south and west. 

The stomachs were taken from the freshly caught 
fishes, those from each catch (10-20) being placed 
in a separate bag and preserved in formalin. Later, 
the volume of oach stomach contents was noted and 
the food roughly analysed both quantitatively and 
qualitatively. The percentage of herrings from each 
net feeding on certain food was then estimated. 

As was to be expected, copepods form the largest 
part of the herring food. Nearly all the purse-seine 
fishes were feeding on them, euphausiids coming next 
in importance, amphipods, crab larvae and pteropods 
also being eaten. The dr ft-net fishes fed largely on 
copepods ^at times and they also ate the other food 
mentioned above, Besides these there were present 
in smaller quantities in the fishes from both nets 
decapod and cirripede larva?, cladocerans, gastropods, 
polychictes, ehsetognatha, fishes and fish eggs. Some¬ 
times crab larva? (almost entirely Hyaa coarctatua , 
both zoeie and rnegalopse, which occurred in swarms 
at certain seasons) and Ammodytes were eaten in 
numbers. 

Of the copepods, Calanua finmarchicua is much 
the most important food. It is found in huge masses 
in the waters north of Iceland, colouring the sea red, 
and it constitutes at least 95 per cent of the copepods 
eaten. Others taken by the herrings are Temora 
longicornis (very occasionally predominating), Caianus 

* P. Jewerten, “On the Food of the Herring in XoeUodto Wnfcwa”, 
Moddelelwr frt KoromOaioaon for panmarire Fiekerl og Havundene. 
gelNer. Berk Plankton. Bind II. Mo. S. 1982. 


hyperboreus , Metridia longa , Pseudocalanna elongatu^\ 
M icrocalanua pygmesus, Acartia longiremia and 
Oithona aimilis. Euphausiids ( Meganyctiphanes nor- 
vegio(i y Thyaanoeasa (^ Jihoda) inermia f Thyaanoeasa 
(— Rhodii ) raschii and Thymnoesm Longicaudata) are 
oaten by the fishes from both nets, the adults chiefly 
by the drift-net herrings, the younger stages, which 
inhabit the surface layers, by the seine-net herrings. 
The pteropods Limacina retroveraa and Limacinu 
helicina occur sometimes very commonly in these 
seas and occasionally fill the stomachs of the drift- 
net herrings, especially in August and September. 


University and Educational Intelligence 

Cambridge. —-The Botany School has received 
from the estate of Mr. S. H. Birkham a valuable 
collection of several thousand specimens of plants and 
eighty-five botanical books. The bequest is a very 
important addition to the herbarium, since nearly 
all the specimens are of British plants and the 
herbarium has specialised in British and colonial 
species. 

Prof. D. B. Copland, of the University of Melbourne, 
has been appointed Alfred Marshall lecturer for 
1933-34. 

A University lecturer and a University demon¬ 
strator in the Department of Anatomy will be 
appointed shortly ; applications should be made to 
Prof. J. T. Wilson, Anatomy School, Cambridge, by 
July 10. 

The electors to the Wyse studentship in social 
anthropology announce that they have awarded 
studentship of £250 for one year to Miss M. M. 
Hunter, Port Elizabeth Collegiate School and Girton 
College. 

London. —The following City companies have 
mode grants to the University, payment in each case 
being spread over a period of years :—The Merchant 
Taylors* Company, £5,000 ; the Stationers* Company, 
£100. These benefactions will be applied towards 
meeting the cost of the new ceremonial hall to be 
erected on the University’s site in Bloomsbury. A 
grant of £100 has also been made by the Guardian 
Assurance Company towards the cost of the new 
buildings. 

Oxford. —The Committee of Management of the 
Lewis Evans Collection of Scientific Instruments haw 
published its annual report. Many accessions are 
enumerated, including gifts to the library and to the 
collection of portraits. The need is pointed out of 
an endowment for a curator. 

Sheffield. —The following appointments have 
recently been made:—Dr. L. C. D, Hermitte, 
demonstrator in pathology, the post to be held in 
conjunction with that of assistant pathologist to the 
Royal Infirmary ; Dr. Eric James, junior assistant 
bacteriologist and demonstrator. 

Prof. E. Mellanby has resigned from the chair 
of pharmacology, and Mr. J. W, Kershaw from the 
senior lectureship in mechanical engineering. 


The Association of Technical Institutions will hold 
its summer meeting at the Municipal College of 
Science, Manchester, on June 29-July l f under the. 
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presidency of Sir Hugo Hirst, chairman of the 
General Electric Co. f Ltd, The following papers will 
be read and discussed at the meeting : “The Training 
of the Technical Teacher” by J, H. Currie; “The 
Textile Industry” by Prof. W, E. Morton; and 
“Management Education, the Case System”, by 
Principal G, A. Robinson. Further information can 
bo obtained from Dr. H, Schofield, Loughborough 
College, Loughborough. 

A Busk studentship in aeronautics, established in 
memory of Mr. E. T. Busk, will be awarded during 
July. The studentship is valuod at £150 for one 
year, but may be extended to two years. The 
student will be expected to carry out research in 
aeronautics, especially in stability problems, meteor¬ 
ological questions bearing on flight, or the investi¬ 
gation of gusts. The investigations may bo carried 
out either at home or abroad. Further information 
can be obtained from Prof. B. Melvill Jones, 
Engineering Laboratory, Cambridge. 

A recent (November, 1932) numbor of “University 
of Colorado Studies” is devoted to the publication 
of a collection of abstracts of theses for higher 
degrees, an enterprise which few university adminis¬ 
trations consider to be worth its expense. Here we 
have a hundred and seventy abstracts, on an average 
350 words each, constituting a cross-section of the 
course of advanced study and research in progress 
in the University. More than one-fifth of the theses 
are records of research in pedagogy. Of the remainder, 
half deal with humanistic and half with scientific 
topics. Theses on engineering subjects number 17 
(electrical engineering 13), biological 14, chemical 10, 
physical and geological 6 each. A fairly large number 
of them are records of regional surveys. 

The Universities Review has in its April issue 
several articles of unusual interest. Prof. S. 
Brodetsky describes the plight of Jewish university 
teachers in Germany and the prominent place taken 
by Jews in intellectual life in that country. He 
explains the growth of the pseudo-scientific anti- 
Semitism which found such a successful exponent 
in Houston Stewart Chamberlain, whose work “The 
Foundations of the Nineteenth Century” formulated 
German racial pride and its application to Jews in 
a way that won the approval of the Kaiser and his 
advisers and added venom to an already virulent 
complex, aggravated and sharpened since the War 
by the rapid growth of an academic proletariat in 
excess of the capacity of the country to absorb them 
in useful occupations. The work of its International 
Relations Committee forms the subject of the 
presidential address to the Association of University 
Teachers which is reproduced in this number, and there 
is a report on continental students in British univer¬ 
sities. Aoademic freedom in the United States is 
discussed by Preston Slosson who corrects the distorted 
picture drawn by Upton Sinclair in his “Goose Step” 
by showing that plutocracy is only one of a host of 
dangers by which freedom is beset. An informative 
article by F. A. Went and R. C. McLean on the Dutch 
university system is a useful addition to the Bories 
of similar papers which the Review is publishing. 
Eugen Rosenstook writes about the “mortal disease” 
of specialisation and urges by way of remedy the 
grouping of opposites into a sort of common life as 
in settlements, summer schools and camps. 


Calendar of Nature Topics 

Shamal 

The prevailing wind in tho Persian Gulf and the 
Sea of Oman blows from the north-west and is called 
by the Arabs ‘shamal’. A shamal may occur in any 
month of the year, but it blows almost without 
cessation during June and tho early part of July, 
when it is known as the ‘great’ or ‘forty-day shamal \ 
A shamal may set in suddenly at any hour of the 
day or night, and generally lasts from one to five 
days. Although tho wind is not usually strong, rarely 
exceeding thirty miles an hour, it is very hot and 
dry, and carries groat quantities of dust from the 
deserts of Persia and Mesopotamia. The aky is 
cloudless, but the hazo is ofton so thick as to obscure 
the land, making navigation dangerous, and the 
decks of ships far out at sea are eovored by a fine 
impalpable dust. 

Frequency of Birds 

The number of birds in an area fluctuates consider¬ 
ably throughout the year, under the influence of 
changing quantities of food, whether vegetable or 
animal, of birth rate and death rate, and of migration. 
But in inland parts of the northern hemisphere the 
numbers reach their climax in June, a fact to be 
correlated with tho height of the nesting season in 
the latter half of May (see “Nature Calendar”, 
March 25, p. 445). In Juno the newly-fledged broods 
of the year still koop togethor in their home area, 
but as the year progresses their ranks are thinned by 
death and tho relicts scatter over a wider territory. 

An interesting confirmation of the Juno climax in 
bird numbers comes from Yosemite Valley in the 
Yosemifce National Park, California. There, since the 
summer of 1920, Mr. and Mrs. Charles W. Michael 
have kept daily records of all species of birds seen 
by them. At tho end of each month a summarised 
report of ail observations for the preceding thirty 
days has been sent to the Museum of Vertebrate 
Zoology, Berkeley, California ; and now Dr. Jean M. 
Linsdale has used the daily records for tho period 
August 1, 1920—November 30, 1931, to ostimate 
tho relative frequency of occurrence of the birds in 
the Valley (Condor , 34, 221 ; 1932.) The species seen 
numbered 151, but of these only 40 were observed 
on more than 20 per cent of tho days. A rough test 
of the relative numbers of birds present will be given 
by comparing the monthly numbers of species seen 
every day during the month. Extracting from Dr. 
Linsdale’s statistics, we find that these numbers 
form a simple unimodal curve, at its lowest in 
January and December with 1 and 0 species seen 
every day, and rising to an apex in mid-summer 
with 13, 20, 12 in May, June and July respectively. 
This indication that June is the month of highest 
bird population in Yosernito Valley is confirmed by 
analysis of the monthly totals of observations of 
the forty most common birds. 

Breeding Season of Sea-Lions in California 

From the middle of June to the middle of July 
the breeding season of the sea-lions of California is 
at its height. Then the breeding adults, grouped 
in harems of females dominated by a master bull, 
form rookeries upon the islands off the coast, and 
when the single pups are bom the sea-lion population 
is at its maximum. It was at this period that, in 
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1930, a census of the sea-lions was made (Paul 
Bonnot in California Fish and Game, 1931, p. 160). 
Two species were involved, the California sea-lion 
(Zalophua califomianus) t the smaller of the two, 
weighing about 600 pounds, and Steller sea-lion 
(Eumetopias jubata) the male of which weighs between 
1,500 and 1,800 pounds. The census revealed that, 
as a rule, one species avoids the rookeries of the 
other. Of seventeen island rookeries, the two species 
occurred together on six only, and generally one was 
dominant and the other represented by a relatively 
small number of individuals. The California sea-lion 
is a southern species, less numerous in California, 
with 968 individuals, than the Stellers with 6,360, and 
the latter becomes predominant northwards, where 
it ranges to the Bering Straits. Counts of individuals 
made in 1927, 1928 and 1930 show that while the 
Staffers are increasing in numbers the Califomias 
are decreasing. Since both species are subject to 
the destruction caused by professional hunters and 
collectors, the difference seems to be due to the 
limited range of the Califomias, which have been 
harried to such an extent that several of the larger 
rookeries have been materially reduced or abandoned, 
whereas in spite of local destruction the rookeries 
of the Stellers arc replenished by an influx of new 
individuals from the north, where, under a bounty 
system, the species is even more intensively hunted. 

Early Potatoes 

Farmers in England are now about to realise the 
first cash crop of the season. In a few favoured 
districts first early potatoes will be ready to lift. 
Their production is a highly specialised business, 
the controlling factor being a rare combination of 
soil and climatic conditions : a warm, free-draining 
soil sheltered from the north and east, with com¬ 
parative freedom from frost and drought in May. 
With these natural advantages growers provide 
every artificial aid in forcing on the crop. Heavy 
dressings of bulky organic manures are given and 
these are further reinforced by generous additions 
of chemical fertilisers. In the famous ‘early districts’ 
the potato crop is taken much more frequently than 
ia normally the case; nevertheless, little faith is 
placed in manurial residues and each crop is treated 
with the same generosity. The fact is that the period 
of high prioes at the opening of the season is a very 
restricted one and no economy is considered worth 
while which might cause the orop to miss the first 
demand. Crops are always lifted immature, indeed 
a further fortnight’s growth would almost double 
their yield but might actually reduce the acre value. 
Only the earliest home-produced crops come in in 
June, the Cornish supplies being the first; most 
of the supplies arrive in July and with thorn the 
price gradually comes down to a level not very 
different from that of the main crops which 
follow. 

Cropping the same land at frequent intervals, the 
early growers do not escape the • troubles almost 
invariably associated with the localisation of any 
crop. Of those, the ©elworm disease is one of the 
most serious and is now a grave pest in many districts 
except perhaps on the very earliest crops. In one 
respect, disease has affected the industry m a favour¬ 
able direction. The exclusion of foreign early potatoes 
likely to be affected with Colorado beetle has to that 
extent enlarged the market for home-produced 
supplies. 


Societies and Academies 

Londok 

Geological Society, April 20. L. S. B. Leakey : 
Fossiliferous deposits in the Homa-Kendu Area, 
Kenya Colony. The best exposures were found at 
Kanjera, the site previously discovered by Dr. 
Oswald, and at Kanam, some three miles farther to 
the west. The deposits, which must have been laid 
down in a former very great extension of Victoria 
Nyanza, were considerably affected by faulting and 
had a dip varying from 20° to 90°. At Kan j era 
fragmentary skull-cape of three individuals, as well 
as a fragment of a human femur, were recovered, 
and at Kanam a small fragment of a human mandible. 
These remains are remarkable because they represent 
very early human beings, who, in spite of their 
primitive characters, seem to approach Homo sapiens 
more closely than any other fossil humans of com¬ 
parable age. Tho Kanam deposits and, therefore, 
the Kanam mandible are regarded as Lower Pleisto¬ 
cene, whilst the Kanjera deposits and the Konjera 
skulls are to be attributed to the Middle Pleistocene. 

Dublin 

Royal Irish Academy, March 10. J. G. Semple : 
Composite surfaces in higher space. The relations, 
obtained by Severi, which connect tho projective 
characters of two algebraic surfaces in r dimensional 
space (r^.4) when they together form the complete 
intersections of r — 2 primals of specified orders, are 
extended in this paper to cover the cose when the 
primals intersect in any number of surfaces. The 
equations so obtained can then be re-arranged to 
show that definite virtual projective characters can 
be assigned to a general composite surface consisting 
of any number of irreducible surfaces intersecting in 
specified curves. The virtual unreduced canonical 
system of a composite surface is also defined, and 
examples are given of the manner in which the 
unreduced canonical system of an irrational surface 
breaks up when the surface degenerates into a 
composite surface. The bearing of the results ob¬ 
tained on the problem of the limiting envelope of a 
degenerate surface is also considered. 

Paris 

Academy of Sciences, May 1 190, 1253-1804). 

Jules Drach : A class of congruences of right lines. 
C. Matignon and J. Cal vet : Ageing of the 
aluminium-beryllium alloys after tempering. The 
aluminium-beryllium alloys studied, prepared from 
highly purified materials, after tempering, underwent 
a very rapid ageing at the ordinary temperature; 
fifty per cent of the transformation took place in 
ten minutes. P. A. Danoeard : Remarks on the 
presence of a oentrosomic apparatus in species of 
the genus Lonicera . The results recently published 
by Feng have been criticised: the author confirms 
the accuracy of the observations. J. Costantik s 
Is the immunity of the sugar-cane POJ 2678 abso¬ 
lute ? R. Fosse, P. db Gbaeve and P. E. Thomas : 
The r61e of allantoic acid in the higher plants. E. J. 
G umbel ; The representations of unimodal distribu¬ 
tions unilaterally limited* P. Dumkell : Some 
properties of the characteristic function of Hilbert. 
P. Vinoenstni ; Stratiflable congruences. V. Lalax ; 
Affine developants of mmimal ourves. B. Gakbibb: 
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A congruence of circles osculating the lines of curva¬ 
ture u tm const* of a surface S t and v « const, of 
a surfaoe £> Dels arte and Racine : A special 
binary de*. Che. Fousianis : A theorem of E. 
Borel. G. D. Mattiou : The theory of turbulence 
in channels. Florin VabiLesoo : Movements in 
three dimensions, with a wake. Henri Chretien : 
An impersonal astrolabe. A. P^jrard and M. 
Romanowski : First comparisons of the national 
standards of electrical resistance, carried out at the 
Bureau international des Foids et Mesures. The 
standards compared were from Berlin, London, 
Paris, and Tokyo: the Washington (Bureau of 
Standards) standards were not available. Differences 
of 0*1 microhm could be detected. The difference 
between the French and Japanese ohm is nearly a 
ten-thousandth. Paul Janet : Remarks on the pre¬ 
ceding paper. N. Stoyko and R. Jouast : The 
apparent velocity of short radio-electric waves. The 
apparent velocity of radio-electric waves is always 
less than the velocity of light owing to differences of 
path. For short waves (15-40 m.) between Paris 
and Buenos Aires, the apparent velocity was 269,700 
km./sec., a value agreeing with that previously found 
by the indirect method. For long waves, the volocity 
found was 246,000 km./sec. The differences can bo 
explained by the difference in the mechanism of 


propagation of the two varieties of waves. Th. V. 
Iones ou and Mme. Ir^ne Mihul : High-frequency 
discharge in gases. Studies on the effect of a magnetic 
field on the maintenance of the discharge. A magnetic 
field reduces the potential necessary for the mainte¬ 
nance of the discharge in a tube. H. Hulubbi and 
Mlle. Y. Cauchois : Week lines in the K spectra 
of the elements 46, rhodium, and 42, molybdenum. 
Confirmation of some earlier results and description 
of some new lines. C. Haenny : The magnetic double 
refraction of some cerium salts in aqueous and non- 
aqueous solutions. The magnetic double refraction 
of a saline solution is markedly affected by the 
presence of an excess of the acid forming the salt. 
For cerium, the magnetic double refraction and the 
paramagnetism is essentially due to the presence of 
the electron detached from the cerous ion. Jacques 
Winter : The diffusion of electrons by atoms, 
Charles Lapioque : The non-additive effect of 
different radiations on copper oxide cells. R. 
Deacujo : The photoelectrio effect in the mono- 
crystala of cuprite. The experimental results described 
prove that the photoelectric effect discovered by 
Dember is simply a oonsequence of the property of 
cuprite of acquiring an electrolytic conductivity 
when it is illuminated. R. Coustal : A connexion 
between the two general methods for the preparation 
of phosphorescent zinc sulphide. The author lias 
fused zinc sulphide in nitrogen under a pressure of 
160 km. at a temperature of 2000° C. and has 
obtained a phosphorescent sulphide with an optimum 
concentration of the oopper phosphorogene of about 
10-*, —. Foxdkbard : A new method of taking aerial 
photographs in tropical climates. The photographs are 
taken at a low altitude and facing the sun. Mme. 
Branca EomAb Marques The distribution of the 
radium in the fractional precipitation of radiforous 
barium chloride. An experimental study of the 
preoipitation of mixed barium and radium chlorides 
by hydrochloric acid. P. Locoty and P. Laefitte : 
The system ammonium sulphate, sulphuric aoid, 
water* Mlle. M. Pernot : The system mercuric 
bromide, potassium bromide, ethyl alcohol. JkAn 
Bouchard. The quantitative study of the inhibiting 


action of some organic compounds on the fluorescent 
power of uranine. Mme. L. S. Mathedu-L£vy : The 
catalytic oxidation of carbon monoxide. The evolution 
of the catalyst. Rbn& Perrin and Albert Porte vin : 
The evolution of the inclusions in the elaboration of 
steels. B. Bogitoh : The use of hot air in the fusion 
of minerals with a water jacket. P. Ch. Dorter : The 
actionof 1 *3 dichloropropeno on the sodium derivatives 
of the aryl fatty aoids. Charles Dufraisse and 
J. A. Monier, Jr. : Researches on the dissociable 
organic oxides. Bw-l.l',(p-tolyl)“3.3',diphenyl-6.6'- 
dimethy 1-rubene : its dissociable oxide. The intro¬ 
duction of the two methyl groups has not affected 
the property of the rubenes of fixing free oxygen 
reversibly. Maurice Loury : Researches on the 
acetylene carbinols : phenylcarbefchoxyphenylethinyl 
carbinol, C 2l H,,0,. Mme. F. Bayard-Duclaux : 
Study of methods for putting in circuit specimens of 
rock for measuring their electrical resistance. The 
specimen is held by two stirrups, one of which is 
fixed and the other loaded to known amounts. The 
pressure is constant and the insulation sufficient. 
For rocks permitting the production of an optically 
polished surface good contact can be obtained with 
electrodes of silver foil under low pressure. For other 
rocks a higher pressure is required and the minimum 
pressure must bo determined for each specimen. 
Philippe Hagene : Characters of the humus of 
pollarded willows. Em. Saillard and R. Saunieb : 
The determination of the ash of sugar beet juice by 
measurement of the electrical conductivity. Mme. 
Nelicia Mayer-Reich : The action of oxygen on 
glucides developed in the absenco of air. P. N6el 
Bernard and J. Guillekm : The transmissible lysis 
of the cholera vibrion. It is possible to extract from 
pure cultures of the cholera vibrion, by the usual 
methods for the extraction of diastases, a lytic 
substance. This is specific, has an optimum pH of 
action, and reproduces exactly the phenomenon of 
bacteriophagy. Mlle. A. Michaux ; The amounts 
of total phosphorus in the blood and muscles and 
the elimination of this element by the renal canal 
in the course of acute scurvy and chronic scurvy. 

Cracow 

Polish Academy of Science and Letters, Feb. 6. S. 
Banach : Green’s formula. Lad. Natan son ; 
Permanent fields of radiation. W. Swietoslawski 
and E. Wardzinbki : The ternary heteroazeotrope ; 
ethyl alcohol, water, carbon disulphide. A description 
of a modified differential ebullioscopo with fraction¬ 
ating column, and its application to the above 
mixture. W. Jacbk : The velocity of solution of 
marble in acids (3). Study of the rate of solution of 
marble in hydrobromic aeid as a function of the 
concentration. L. Mabohlkwski and J. Dabrowski ; 
Studies in tautomerisin, carried out by means of the 
spectrophotometric method. The results of Hartley 
and Dobbie on the constitution of isatin are con¬ 
firmed, K. Dziewonski and J. Mayer: A new 
method of synthesis of compounds derived from 
quinoline. Cz. Kuzniar : Rock salt from Morezyn. 
J, Tub : The correlation between the formation of 
the vitelline vessels and that of blood corpuscles. 
B. Skarzy^ski : Studies on the transformation of 
carotene into vitamin A in animals. 

Geneva 

Society of Physics and Natural History, March 2. M. 
Gystn : Fetrograpbioal researches in the Haut- 
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Katanga. Note 3. The formations of the Boon 
series. (1) The author shows? the great lateral varia¬ 
tions of facies and thickness which the formations 
of the Roan series undergo in the south-eastern part 
of the Haut-Katanga. He gives a mean stratigraphic 
scale subdividing the Roan series into six horizons. 
The rocks which form these six horizons may be 
classed in sixteen distinct petrographioal types. 
G. Tiercy : The mean absorption coefficient in 
a variable star of the Cephoid type. The author 
studies the relation which exists between the 
ratio of the total flux corresponding to two phases 
of the variation, the ratio of the respective mean 
absorption coefficients, and the ratio of the cor¬ 
responding pressures of the reversing layer. G. 
Tibhoy and A. Gbosrey : Study of the width 
of a photographic stellar spectrum for stars of 
the type A5. The authors establish for stars 
of this type a formula giving the variation of the 
width of the spectrum as a function of the time of 
exposure and the magnitude, the stellar image being 
supposed to be kept on the cross wires of the finder 
during the whole of the exposure. Rossieb: The 
diameter of some stars of the cluster M. 7. The author 
compares the results obtained by M. Wallenquist 
with those given by his formula. The results are 
somewhat uncertain on account of the want of 
knowledge concerning the sensibility curve of the 
receivers used. 

Vienna 

Academy of Sciences, Feb. 0. Edmund Fraenhel 
and Julius Zellner : Contributions to comparative 
plant chemistry. (24) Heradeum 8pondylium f h. The 
roots of this plant contain two substances of the 
ostruthin type (to be investigated), considerable 
proportions of resin, a sterol, a wax-like material, a 
choline-like base, glucose, and starch. Josef Klima : 
Chemistry of the lichens (2). Alectoria ochroleuca , 
Ehrh. In addition to the two known lichen acids, 
this lichen contains an amorphous lichen substance 
of non-acid character, a solid hydrocarbon, a storol, 
oleic and linolic acids, small amounts of solid fatty 
acids, a oryst&llisable sugar-alcohol (probably 
erythritol), glucose, basic substances of choline type, 
and lichenin in abundance. Leopold LukaCs and 
Julius Zellner : Chemistry of the higher fungi (22). 
Oanoderma hicidum , Leiss, Hydnum imbricatum , L. f 
and Gantharellns clavatus, Pers. The Oanoderma species 
contain a spocific resin and large proportions of a 
brown colouring matter, which is insoluble in all 
indifferent solvents and soluble only in alkali 
hydroxide and resembles certain humic acids ; in 
addition, ergosterol, mannitol, fatty acids, poly¬ 
saccharides and other substances commonly found 
in fungi, are present* The two other species yielded 
no specific ingredients, other than colouring matters 
of amorphous consistency and low stability. Wolf 
J. MCller : Theory of passivity phenomena ( 18 ). 
Fluctuation phenomena in anodic passivifleation. 
Results are cited which indicate that the thickness 
of the layer varies during anodic passivifleation. 
Hence the covering laws are valid only within 
certain statistical limits of fluctuation, and passivity 

C tiomena must be investigated statistically, a 
e number of experiments being made for each 
f separate case. Hermann Veit Graber : New 
; observations in the region of the crystalline shales 
and massive rocks of Eisenkappel in southern 
Gorinthia. 


Forthcoming Events 

Monday, June 19 

Royal Geographical Society, at 3.—Annual General 
Meeting. 

British Science Guild, at 4.30—(at the Mansion House, 
London, E.C.4).—Annual General Meeting. At 6. 
Prof. R. S. Troup: "Some Problems of British 
Forestry”. 

Thursday, June 22 

Research Defence Society, at 3—(at the London 
School of Hygiene and Tropical Medioine, Keppel 
Street, London, W.C.l).—Annual General Meeting. 
Maj.-Gen. Sir Leonard Rogers: “The Saving in Life 
and Suffering* due to Medical and Veterinary Research, 
with special Reference to the Tropics (Seventh Steven 
Paget Memorial Lecture). 

Royal Society, at 4.30.—'Discussion on “The Iono¬ 
sphere”, to be opened by Prof. E. V. Appleton. 


Official Publications Received 

Great Britain and Ireland 

The Empire Forestry Handbook, 1933. Edited by W. A. Robertson. 
Pp. 107. (London : Empire Forestry Association.) Os.; free to 
Members. 

Y.H.A. Handbook to Hostels, 1933. Pp. 72. (Welwyn Garden 
City : Youth Hostels Association.) 6 d. 

ProoeedInns of the Society for Psychical Research. Part 180, Vol. 
41, May. Pp. 139-258, (London: Society for Psychical Research.) 3s. 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vol. 0 (New Series), No. 4, April, Abstracts Nos757&-769. 
Pp. 109-144. (London : H.M. Stationery Office.) 1*. 6d. net. 

The institute of Physic*. Report of the Board for the Year 1982. 
Pp. 13. (London : Institute of Physics.) 

The Royal Society for the Protection of Birds. Forty-second Annua 
Report, January 1st to December 81st, 1932; with Proceedings of 
Annual Meeting, 1933. Pp. tiU. (London.) 

The Lister Institute of Preventive Medicine. Report of the Govern¬ 
ing Body, 1933. Pp. 34. (London: Lister Institute.) 

The Quarterly Journal of the Geological Society of London. Vol. 
89, Part 2, No. 364, May 26. Pp. 86-201-Hxjwvt + pltttes 7-18. 
(London : Longmans, Green and Co., Ltd.) 7«. <W. 

Board of Education. Report of the Advisory Council of tlie Science 
Museum for the Year 1932. Pp. 37. (London: H.M. Stationery 
Office.) fid. net. 

Twenty One Years: a Review of the Progress and Achievements 
of the BiCAMA. Pp. vlll+ 00 . (London: British Electrical and Allied 
Manufacturers’ Association.) 

Standing Commission of Museums and Galleries. First Report. 
Pp. 28. (London : H.M. Stationery Office.) 6d. net. 

Empire Cotton Growing Corporation. Report of the Administrative 
Council of the Corporation, submitted at the Twolflh Animal General 
Meeting on May 2flth, 1933, Pp. il-f 74. (London.) 


Other Countries 

Science Reports of the Tokyo Bunrika Daigaku, Section A, No 24: 
Some Remarks on Montel's Paper concerning Upper Limit of Absolute 
Values of Roots of Algebraic Equations. By Tlkara T6ya. Pp. 276-282. 
16 sen. No. 25 : Remarks on some Coefficients of a Sohilcht Function. 
By Shlgeo Os&kl. Pp. £83-287. 16 sen. (Tokyo: Maruxen Co.. Ltd.) 

Journal of the Indian Chcmiaal Society, Special Number. Sir 
Prafulla Chandra RAy : Seventieth Birthday Commemoration Volume. 
Pp. vl + 363. (Calcutta: Indian Chemical Society.) 

Journal of the Faculty of Science, Hokkaido Imperial University. 
Scries 4 : Geology and Mineralogy. Vol. 2, No. 1, November 1982. 
Pp, 131+20 plates. (Sapporo.) 

Transactions and Proceedings of the Royal Society of South 
Australia, Vol, 66, Edited by Prof, Walter Howchin. Pp.lil+226 +9 
plates. (Adelaide.) 16s. 

Journal of Science of the Hiroshima University. Serine B, Div. 1 
(Zoology), Vol. 2, Articles 4-7, March. Pp. 49-127+9 plates. (Tokyo : 
Marusen Co u Ltd*) 95 sen. 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 422-426: On the Chemical Constituents of Rice-embryo, by 
RUng-Ha Kinam and the late Taro Noguchi; On the Phosphorescence 
in Human Tissues, Part 2: On the Phoephoxesoenoe of Human 
Concrements and Pathological Caldflo Tissues, and the Effect of 
Calcination Temperature upon the Phosphorescence of Calcined 
Tissues, by Shirobee Hoshljlma: Diffraction of Cathode Rays by 
MJoa, by Ken’iohi Shinohara and the late JCy&sl Matukawa; Influence 
of a Magnetic Fiokt on Anode Spot, by Toetdo Takamtae, Taro Saga 
and Aaao Yanagihara. Pp. S3+4 plates. (Tokyo: lwanami Sboten*) 
60 sen. 

Memoirs of the Indian Museum. Vol. 12, No. £ ; Classification, 
Bionomics and Evolution of HomaJoptetid Fishes. By Sunder Lai 
Horn. Pp. 263-830. (Calcutta,) 

Prooeedtngi of the Royal Society of Victoria. Vol. 46 (New Series), 
Part 1, 28th February* Pp. lv+81+7 plates* (Melbourne.) 
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The World Economic Conference 

T HE World Economic and Monetary Conference 
now meeting in London is undoubtedly the 
most comprehensive and authoritative congress of 
its kind which has ever been convened. Sixty-six 
governments, ten of which are not members of 
the League of Nations, have sent representatives. 
Never before has there been such a meeting 
of heads of governments, ministers of foreign 
affairs and ministers of finance, with their technical 
advisers and experts. 

The Conference is the sequel to the work done 
last year at Lausanne, when an immediate financial 
collapse was averted by means of a temporary 
agreement on War debts. The Council of the 
League of Nations then agreed to the recom¬ 
mendation of the Lausanne Conference that it 
should convene a wider conference to tackle the 
whole problem of the world crisis. A Preparatory 
Commission of experts was appointed to report on 
an agenda for the business of the World Economic 
Conference and the report of this Commission has 
been made the basis of the deliberations of the 
present Conference. 

The magnitude and difficulty of the problems 
discussed in this report and now confronting the 
Conference are only matched by the urgency of 
the crisis and the desperate need of the world for 
harmonious international action designed to secure 
the alleviation of its economic malaise. The 
number of workers now without employment has 
been estimated by the International Labour Office 
to be at least thirty millions, but even this figure 
gives but a very inadequate conception of the 
universal distress, as it takes no account of 
dependants or of the distress afflicting the agri¬ 
cultural populations of the world. 

Since October, 1929, the level of wholesale 
prices has fallen by about one-third, thus seriously 
reducing the purchasing power of countries 
engaged in primary production and imposing a 
serious check to trade in practically all countries. 
World stooks of agricultural products and other 
raw materials continue to accumulate without 
prospect of a sale for the surplus ; industrial pro¬ 
duction has been drastically curtailed and hag 
declined by something like a third; national 
incomes have fallen seriously, in -some oases by 
so much as 40-50 per cent. The total world trade 
in the third quarter of 1932 was only about one 
half the volume of that in the corresponding 
quarter of 1929, while its value was only about 






890 


NATURE 


one-third. Only about a dozen countries have 
retained free and uncontrolled gold currencies, 
with the result that fluctuating exchanges and 
competition between nations in currency deprecia¬ 
tion have further served seriously to disorganise 
international trade, which has also been nearly 
strangled by high tariffs, exchange restrictions, 
quotas and even prohibitions, not to mention 
disturbances in the normal channels of trade 
imposed by subsidies or other methods designed 
to promote national economic policies. As Mr. 
MacDonald stated in his opening address, '‘no one 
who has surveyed the facts and watched then- 
progress can doubt for a moment that the ex¬ 
periences of the last few years have proved that 
a purely national economic policy in this modem 
world ib pne which by impoverishing other nations 
impoverishes those who pursue it”. 

The programme of reconstruction suggested by 
the Preparatory Commission did not include the 
problem of inter-govemmental debts, because this 
lay outside its terms of reference, but it stated 
that, “until there is such a settlement, or the 
definite prospect of such a settlement, these debts 
will remain an insuperable barrier to economic and 
financial reconstruction”. During the first week 
of the Conference, the general conviction un¬ 
questionably appeared to be that any solutions 
proposed by the Conference, if they are to be 
effective, must be accompanied by the settlement 
of War debts. Mr. MacDonald, Signor Jung, 
General Smuts and others have been emphatic 
on this question. Though it lies outside the scope 
of the Conference, this question of debt settlement 
is nevertheless inseparably linked with its work 
of world reconstruction. The first step towards 
its final settlement has now fortunately been pro¬ 
vided by the statesman-like action of President 
Roosevelt, who in the face of all his domestic 
difficulties, accepted the British Government's 
proposal of a payment of ten million dollars in 
silver in recognition of British liability, pending 
a final adjustment of the matter. The merit of 
this arrangement is that it iB neither default, 
which would be disastrous, nor payment in full, 
which would have left the old problem with us 
and might have jeopardised the success of the 
Conference. 

In the field of monetary and credit policy, the 
Preparatory Commission recommended that the 
objective should be the restoration of an effective 
international monetary standard, together with a 
policy of easy money designed to promote a 
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healthy expansion of business. In its opinion, 
the abolition of exchange oontrol is an essential 
condition of world recovery. To obtain this, it is 
necessary to secure balanced budgets and to 
restore the confidence of the foreign lending 
markets to prevent sudden withdrawals of short¬ 
term debts. 

The Commission considered that there must bo 
greater freedom of international trade and recalled 
that one of the most significant features of the 
present crisis is the fall which has occurred in the 
value and physioal volume of world trade. 
Governments should set themselves to re-establish 
the normal interchange of commodities and every 
effort should be made to secure a general agree¬ 
ment for the progressive relaxation and the com¬ 
plete abrogation at the earliest possible date of 
such restrictions as prohibitions or quotas imposed 
on trade as a result of the crisis. In addition, it 
is necessary to reduce excessive tariffs. The 
Commission rightly ooneluded that any action in 
the direction of a return to freedom of trade has 
an intimate bearing on the stabilisation of curren¬ 
cies, as it is impossible to maintain the international 
monetary system except on the basis of an inter¬ 
national economic system. In this respect the 
great creditor nations have a special responsibility. 

The methods proposed by the experts for the 
restoration of world currencies are that countries 
on the gold standard Bhould pursue a liberal credit 
policy, while those not on gold should smooth out 
short-term exchange fluctuations and avoid com¬ 
petition in exchange depreciation. When the gold 
standard is restored, the gold reserve require¬ 
ments of oentral banks should be lowered while 
some countries should avoid demands upon the 
world’s gold supply by adopting an improved 
system of the gold exchange standard. In assisting 
the smooth working of the gold standard, the 
Commission assigned an important part to the 
Bank of International Settlements. The general 
tenor of the experts’ recommendations is an early 
and general return to an improved gold standard 
under such conditions as will provide safeguards 
against future disastrous fluctuations in the value 
of the monetary metal and secure a rise in world 
prices. 

In all the opening speeches at the Conference, 
it was generally agreed that the problems to be 
solved are to stabilise currencies in relation to 
some common international standard, to remove 
barriers to world trade and to raise world prices. 
Equally important, aBL; were * agreed that there 
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must be an end to the prevailing conflict of national 
economic policies. 

Nothing in these suggestions is really new and 
indeed it would be surprising if it were so, for ever 
since the depression began the whole world has 
been searching for remedies. But it is much to 
the good that the problems have been clearly 
realised and frankly stated. Now the real work 
of the Conference begins, and that is to work out 
the details and secure the adoption of practical 
policies which will lead to the amelioration of the 
world crisis. General Smuts urged that when the 
delegates had the reports of the technical com¬ 
mittees before them, they should not make too 
much of their political difficulties but should face 
the issues fairly and squarely on their merits. It 
is much to be hoped that this will be done. The 
great need to-day is the restoration of world 
confidence, and if the Conference can do anything 
to achieve this, its labours will not have been 
wasted. To-day the nations are bound together 
in a world economy wherein the prosperity of each 
nation ultimately is bound up with the prosperity 
of the world as a whole. 


Sir Charles Parsons 

Charles Parsons: his Life and Work. By Hollo 
Appleyard. Pp. xiii4-334 + 17 plates. (London: 
Constable and Co., Ltd., 1933.) 15*. net. 

I T is related that when the famous little 
Turbinia was taken to France during the 
Paris Exhibition of 1900, Augustin Normand, the 
eminent naval constructor of Havre, after meeting 
Parsons, remarked of him “II ne pense qu’ a’ la 
turbine ; il y pense sans oesse”. 

For nearly twenty years, Parsons had been 
absorbed in the development of the steam tur¬ 
bine; for another thirty years it was the chief 
interest of his life; and it is for his work on the 
turbine and the turbo-generator that he will be 
remembered. Although its possibilities were 
entirely unforeseen by any of his early contem¬ 
poraries, Parsons’ steam turbine led to a revolu¬ 
tion in the production of pdwer, in the methods 
bf generating electricity and in the propulsion of 
ships. In later years his reaction turbine had 
serious rivals in the impulse turbines of de Laval, 
Curtis, Rateau and others, but a study of the 
history of turbines and the many problems con? 
nected with them only increases our admiration 
for his brilliant pioneering work, and reminds us 


of the profound influence his investigations bad 
on subsequent developments. 

The value of any memoir of Parsons must there¬ 
fore depend largely on the light it throws upon 
the inception of his remarkable invention and the 
steps by which the seemingly insuperable difficul¬ 
ties were overcome, and also upon the effect the 
introduction of the steam turbine had on the 
problem of power. Judged by this standard, Mr. 
Appleyard’s book is a most welcome addition to 
the literature of the subject and one which can 
be read with pleasure even by those who are not 
engineers by profession. Parsons himself and his 
colleagues, from time to time in their various 
papers and lectures, dealt with the progress of 
turbine machinery, but to these reviews Mr. 
Appleyard has been able to add those personal 
records from which wc are able to gain an insight 
into the methods by which success was attained. 

Though Parsons started with exceptional 
advantages, the path he chose was by no means 
,an easy one and the obstacles he encountered 
might well have discouraged the most dauntless. 
But no task was too hard ; no problem too com¬ 
plex. He had “immediate insight into require¬ 
ments” and, as Mr. Appleyard says, “When due 
thought had been bestowed upon a design, when 
due care had been exercised in construction, he 
put his work to the test with determination and 
courage”. 

While it may be said that Parsons never ceased 
to think of the turbine, his versatility as an 
inventor and his insight into physical problems 
was shown in many ways. Quite early in his career, 
following in his father’s footsteps, he applied him¬ 
self to the manufacture of mirrors for searchlights, 
and towards the end of his life found an outlet 
for some of his energy in the construction of large 
telescopes. From long experiments on the artificial 
production of diamonds, he could turn to the 
invention of the auxetophone, a form of air- 
operated loud speaker which was used for a 
season at the Queen’s Hall concerts, and to the 
“great engineering attack on a problem of geology”, 
the sinking of a shaft in the crust of the earth 
twelve miles deep. 

With all these matters, Mr. Appleyard deals with 
sympathy and understanding, as he does also with 
the character and career of Parsons. In some 
respects the story of Parsons is unique. An 
aristocrat by birth, at Birr Castle, at Dublin, at 
Cambridge and at Elswick, he came into contact 
with men of science and engineers of the first 
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rank and with these he quickly took his place. 
It is true he was only one of many who attacked 
the urgent problem of the high-speed engine, but 
he was the first to solve successfully the problem 
of the steam turbine. By the time he was thirty 
years of age he had made his first turbo-generator, 
at forty he was applying the steam turbine to 
propulsion and at fifty he saw his turbine the 
successful rival of the triple expansion engine on 
land and sea. 

The story of how Parsons lost and then recovered 
the control of his patents relating to the parallel- 
flow turbine is of absorbing interest. To Messrs. 
Clarke, Chapman and Co., with whom for five 
yearB, 1884-89, he was a junior partner, the 
patents without Parsons were of little value ; to 
him they were everything, and when, through the 
efforts of Lord Moulton, Sir Dugald Clerk and 
Sir Alfred Ewing, he regained control of them, 
the future was assured. From that time onwards 
there was no looking back. At the time of his 
death, as Mr. Appleyard says, the total output 
from turbo-generators constructed by the Parsons 
firm, and by their licencees, for land purposes 
alone, exceeded thirty million horse power. But 
this is only half the story, for the horse-power 
of turbines of the Parsons type constructed for 
naval vessels and ships of the mercantile marine 
runs into many more millions. 

One or two misprints, such as “Beilis” for 
“Beiliss”, and li 8ohol ” for “ Sokol ” have been over¬ 
looked in the proofs of the book, and for some 
reason reference is made to “Sir” George and 
“Sir” Robert Stephenson, which surely is a mistake. 
These are but trivial blemishes in an admirable 
memoir. _ 

Tabular Data of Science 
Annual Tables of Constants and Numerical Data: 
Chemical y Physical , Biological and Technological . 
(Tables annuelles de constants et donnies numir* 
iques de chimie , de physique , de biologic et de 
technologic .) Vol. 8 : Annies 1927-1928. Part 1. 
Pp. xl + 1101. Part 2. Pp. xxi + 1102-2706. 
500 francs. Vol. 9 : Annie 1929 . Pp. 1 + 1607. 
Tables des matiires du Vol, 9 t annie 1929. 
R6dig£e par G. Kravtzoff. Pp. xxiv+124. Vol. 
9, with Index, 400 francs. (Paris: Gauthier- 
Villars et Cie ; New York ; McGraw-Hill Book 
Co., Inc., 1931-1932.) 

HESE volumes of the “Annual Tables”, and 
especially vol. 9 containing the data reoorded 
during 1029, have several features of interest and 
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importance! Their binding is’ the familiar dark 
green cloth that clothed their predecessors, but 
there are interesting differences in their content. 
Vol. 1 of the series contained the data published 
during 1910 and was in many respects an experi¬ 
ment ; it was clear that some such annual com¬ 
pilation was an urgent need in every scientific 
library, but the best way of presenting the data, 
the best way of arranging chemical compounds 
of all types and all the editorial details, could only 
be reached by experiment and with the help of 
friendly criticism. As the succeeding volumes 
appeared, alterations and improvements were 
made. Then the War came and, as happened to 
most international experiments, publication had 
to be suspended. 

After the War, Dr. Marie and his staff were 
faced with a terrifying accumulation of data to 
be sifted, arranged and printed ; they must have 
felt that to catch up with the ever-increasing mass 
of material was an almost hopeless task. They 
continued, however, and each volume that has 
appeared has shown some improvement on its 
predecessors. With the publication in 1931 and 
1932 of the volumes under review, they have 
caught up with the data to the end of 1929, and 
have in addition produced a volume, vol. 9, which 
can be taken as their most polished product 
incorporating the lessons of nearly twenty years’ 
experience. 

The most important and striking feature of this 
last volume is its accompanying index. Compilers 
of comprehensive tables of numerical data are 
faced with one grave difficulty : the material must 
be arranged on some logical plan and, because of 
the enormous variety of properties measured and 
of substanoes examined, the plan itself must 
become a trifle complex. Such tables, however, are 
valueless unless they are used and the user, 
especially the occasional user, is apt to regard the 
plan in a rather different light from that intended. 
It seems to him at times to be a barrier that 
encumbers his way to the facte that he desires. 
He must obtain some knowledge of the plan before 
he can make use of the volume, and if he is in a 
hurry, and particularly if he cannot find what he 
wants, the plan, however logical, becomes a source 
of irritation. (It was in the United States that 
the reviewer heard a valuable compilation referred 
to as the “Intentionally Cryptioal Tables”.) This 
difficulty is, of course, most marked in a compila¬ 
tion as comprehensive as the “Annual Tables”; 
Richter's “Lexikon der Kohlenstoff-Verbmdtmgen’' 
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can have one all-embracing plan and a knowledge 
of it is on integral part of the technique of the 
organic chemist; but no one plan can embrace 
all the sections of the “Annual Tables”. 

This unfortunate state of affairs is, however, 
completely altered by the existence of an efficient 
index volume such as that which accompanies 
vol. 9. In the main work the data are arranged, 
as they must be, in sections dealing with the 
various properties of substances and the pheno¬ 
mena they present. The index volume is the com¬ 
plement to the main work and gives alphabetical 
and formula; indexes of all the substances examined 
during the year covered. Thus all users are 
satisfied, and particularly the user who wishes to 
know whether the density of a certain compound 
or the conductivity of a certain solution has been 
determined ; he need no longer wade through lists 
of densities or of conductivities ; reference to the 
index volume will tell him at once if the data in 
which he is interested are included or not, and if 
they are, precisely where to find them. 

The index itself requires a system, but the one 
adopted will commend itself to everyone. It is 
based on the world's past experience in similar 
tasks; it incorporates bodily well-established 
systems such as that of Richter and Stelzner for 
the organic compounds ; it is lucidly explained in 
the four more important European languages and 
is helped out by a plentiful supply of polylingual 
cross-references. The epmpilation of this index 
volume must have been a considerable labour, but 
the reward of gratitude will be great. 

Other points to which attention may be directed 
are, first, that nowadays the whole text is given 
in both French and English. The advantage 
gained by this is not so marked in many of the 
sections dealing with the purely scientific data as 
it is in the more technioal chapters. The vocabu¬ 
lary of the French physicist is to a large extent 
almost the same as that of his English colleague, 
their words coming from a common Latin root; 
but the engineers must at times have difficulties 
in understanding each other's technical terms, 
and these difficulties the bilingual text removes. 
Secondly, it should be noted that libraries or 
individuals whoBe interests are confined to one 
field alone are catered for, in that most of the 
more important sections can be purchased separ¬ 
ately, The third and most important point is the 
price at which these volumes can be obtained; 
vol. 9 with its index at the present rate of exchange 
costs something well under £5 and contains more 


than seventeen hundred pages of compressed and 
complicated printing. This is a ridiculously small 
sum and it is sincerely to be hoped that the 
financial state of the world will not lead to the 
withdrawal of the grants from the various par¬ 
ticipating countries which make it possible to 
publish the “Annual Tables” at such a low price. 

Finally, it may be noted that the present trend 
of physios is reflected in the facts that data on 
emission and absorption spectra occupy more 
than a quarter of both the volumes under review, 
and that the Raman effect, which was given three 
and a half pages of the chapter “Scattering of 
Light” in vol. 8 (1927 and 1928), has monopolised 
that chapter in vol. 9 (1929) and has demanded 
thirteen pages. T. W. J. T. 

Statistical Tables 

Tables for Statisticians and Biometricians. Edited 
by Prof. Karl Pearson. Part 1. Third edition. 
Pp. lxxxiv-j-143. 15s.net. Part 2. Pp. ccl4-262. 
n.p. (London : Biometric Laboratory, Univer¬ 
sity College, 1930-1931.) 

TATISTICIANS have for long been familiar 
with Prof. K. Pearson's “Tables for Statis¬ 
ticians” as the standard exposition of the 
theoretical conceptions and practical procedures 
adopted by the Biometric Laboratory at University 
College. The handsome and expensive production 
of the tables, and the abundant introductory 
matter, were features which, from its first ap¬ 
pearance, compensated for the partial or personal 
tone which characterised the treatment of con¬ 
troversial topics. 

In the course of time, as was inevitable, certain 
extensive tabulations have been found to be of 
less use than was originally hoped, and others, 
based on faulty theory, have been shown to be 
definitely in error. It is the most serious fault of 
this new edition that no account seems to have 
been taken of these changes. Thus Tables 17, 18 
and 19, concerned with the calculation of the 
probability of deviations from proportionality in 
a 2 x 2 table, are printed without change from the 
first edition, although it is now recognised, almost 
if not quite universally, that the use of three 
degrees of freedom in place of one is definitely 
erroneous. 

Part 2, of which this is the first edition, is an 
even larger volume,, The introduction occupies 
250 pages, and the tables 262. Many tables sup¬ 
plement or enlarge those given in the first volume, 
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and it would have been of great advantage to the 
user if the matter had been re-arranged bo as to 
bring together tables dealing with the same 
function. Thus the reader of Table 30 of Part I is 
not told that, under a different title, sixty pages 
of Part 2 (Tables 8 and 9) contain a fuller and 
more accurate table of the same function. 

The utility of some tables would have been 
greater had their nature not been disguised by 
the special terminology of the Biometric Labora¬ 
tory. Thus a good, though truncated, table of the 
derivatives of the normal probability function 
(Table 7) is termed *‘Table of the First Twenty 
Tetrachoric Functions”, owing to the accident 
that these functions were at one time used in the 
Biometric Laboratory for estimating the correla¬ 
tion coefficient from a 2 x2 table. Others, such as 
the fifty-seven crowded pages devoted to Table 3 
(more than 70,000 entries), seem like elaborate 


attempts to make available a cumbrous method 
of approach to problems already more simply 
solved. 

Among the more useful tables should be men¬ 
tioned Table 2 of the second part, giving the 
abscissae and ordinates of the normal ourve, and 
certain important ratios, arranged as in Prof. 
Kelley's textbook of “Statistical Method”. The 
table is to ten figures and based on Sheppard’s 
extensive tables, as yet unpublished, of thty pro¬ 
bability integral. Table 7, which we havyalready 
mentioned, will also be useful, though in the 
introduction the reader is warned against this 
heresy, in constructing curves from their Charlier 
expansions. 

As a collection of the labours of the Laboratory 
the work is monumental. Like other ambitious 
monuments, however, it invites criticism at a 
number of points. R. A. Fisher. 


Short 

Man and Medicine : an Introduction to Medical 
Knowledge. By Dr. Henry E. Sigerist. Trans¬ 
lated by Margaret Galt Boise. Pp. x 4-340. 
(London : George Allen and tJnwin, Ltd., 1932.) 
12s. fid. net. 

Dr. Henry Sigerist, who in 1925 succeeded the 
veteran Sudhoff as professor of the history of 
medicine in the University of Leipzig and has 
recently followed Dr. W. W. Welch in the cor¬ 
responding chair at Johns Hopkins, has written 
a work which will be of value not only to the 
medical student for whom it is primarily intended 
but also to the layman interested in medical 
history and doctrines. 

The work is divided into seven chapters. The 
first deals with man in his anatomical, physio¬ 
logical and mental and spiritual aspects with 
special reference to the work of Vesalius, Harvey, 
Freud and Jung. In the second chapter the 
sociological aspects of disease and the behaviour 
of the sick man are considered, with a comparison 
between the conception of disease in ancient and 
modem times. In the following chapter, entitled 
“Signs of Disease”, the author shows that symp¬ 
toms and disease are not identical conceptions but 
that symptoms are manifestations of disease, 
occurring in combination or following one another 
successively during the oourse of the disease. The 
fourth chapter is devoted to the consideration of 
the development of the various conceptions of 
disease throughout the ages, general theories of 
disease, the study of special diseases, the course 
of the disease, and its incident)© and mortality* In 
the fifth chapter the causes of disease are discussed 
under the headings of external causes such as 
physical influences, food and drink, bacteriological 
and mechanical agencies, and internal causes, such 


e vie ws 

as disposition, constitution and heredity. Medical 
aid, which forms the subject of the sixth chapter, 
is considered from the threefold aspect of diagnosis 
of the diseases, treatment and prevention. The 
last chapter contains a short historical acoount of 
the physioian in ancient Egypt, classical antiquity, 
the Middle Ages, the Renaissanoe and modem 
times, a consideration of the subject of sick 
insurance, professional secrecy and medical ethics. 

A word of praise is due to Miss M. G. Boise for 
the excellence of her translation. 

Architectural Acoustics. By Prof. Vern O. Knudsen. 
Pp. viii4-fil7. (New York: John Wiley and 
Sons, Inc.; London : Chapman and Hall, Ltd., 
1932.) 40s.net. 

This massive volume admirably illustrates the 
manner in which a specialised physical subject, 
even in ‘non-atomic’ physics, may rapidly proceed 
from a very unsatisfactory rule-of-thumb stage to 
a stage in which one may obtain some definite 
measure of guidance from an appeal to fundamental 
principles. This particular subject, which owes its 
existence in great measure to the pioneer labours 
of the late Prof, Sabine, is developed by the author 
in a very competent and comprehensive manner. 

The book is divided into three parts. The first 
part, consisting of about a hundred pages, is 
devoted to the study of physiological and physical 
acoustics. In the second section, the fundamentals 
of the special part are developed, a series of 
chapters being devoted to reverberation, and to 
the absorption, insulation and amplification of 
sound. This part concludes with a discussion of 
the acoustics of auditoriums, speech halls and 
music rooms. The third part deals wit k the 
application of these principles to building design. 

•t' „ ,i 
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Two very useful features of the book are a 
series of problems on which the student may 
exercise his skill, and a list of clearly phrased 
definitions of terms used in acoustics, together 
with an expression of the units in whioh the 
quantitative magnitudes concerned are measured. 
We may not always agree with the author’s usage ; 
in particular we note that he is not a member of 
that guild of stem logicians which insists that a 
sensation loudness can not be made the subject of 
measurement. But there is no denying the value 
of such a list, and it is greatly to be desired that 
other authors should adopt this very useful 
practice. A. F. 

Classical Descriptions of Disease : with Biographical 
Sketches of the Authors. By Prof. Ralph H. 
Major, Pp. xxvii-f630. (London: Bailli&re, 
Tindall and Cox, 1932.) 30s. net. 

This fine volume, the composition of which was 
inspiredbyLong’s “SeleofcedReadings in Pathology” 
(see Nature for March 29, 1930, p. 488), contains 
the original descriptions of various diseases, trans¬ 
lated when necessary into English, from classical 
antiquity down to the present day. After an 
introduction containing passages from Hippocrates, 
the work consists of ten parts devoted respectively 
to classical descriptions of infectious diseases, 
diseases of metabolism, lead poisoning, diseases 
of the circulatory system, diseases of the blood, 
kidney diseases, respiratory diseases, deficiency 
diseases, aUeigio diseases and diseases of the 
digestive system. A short biographical notice is 
prefixed to each writer’s account of the disease. 

The extraota are not confined to the works of 
dead writers but include passages from the works 
of Charles Nieolle and his collaborators on the 
transmission of typhus by the louse, of Banting 
on the internal Becretion of the pancreas, of Pierre 
Marie on aoromegaly, of Leo Buerger on thrombo- 
angeitis obliterans and of Herrick on sickle-oell 
anaemia. 

Dr. Major is to be congratulated not only on 
his selection but also on his excellent translation 
of a considerable number of the descriptions of 
disease by foreign writers. The work will be of 
speaial value to the large number of readers who 
take an interest in the history of science, medical 
and otherwise, but have not the time or the means 
to oonsult the original volumes, many of which are 
difficult of access. The text is liberally interspersed 
with portraits,facsimile pages and other illustrations. 

The Causes of Accidents: Three Lectures on 
Recent Research into the Causes of Accidents 
given at the Royal Society of Arts under the 
Heath Clark Bequest to the National Institute of 
Industrial Psychology , By Eric Farmer. Pp. 
vii+88. (London : Sir Isaac Pitman and Sons, 
Ltd,, 1982.) 3a. 6i. net. 

In this important little book Mr. Eric Farmer 
examines critically all the alleged causes of acci¬ 
dents and concludes that, even allowing for chance 
and for biased liability as factors, there are some 


people who are inherently more liable to aooidents 
than others. As the people with a high accident 
rate also tend to have a high sickness rate and 
to bo less efficient, he thinks that these are the 
people who find modem industrial conditions too 
great a strain. Accident-prone people should, if 
possible, be employed in occupations where there 
is little risk. For this to be effective, careful and 
detailed records of accidents in various occupa¬ 
tions are needed and further research along the 
lines already started by Mr. Farmer into those 
personal factors which, the evidence shows, play 
such an important- part, 

Physik: ein Lehrbuch fur Studierende an den 
Universitdten und technischen Hochschtden . Von 
Prof. Wilhelm H. Westphal. Dritte Auflage. 
Pp. xvi 4*596. (Berlin : Julius Springer, 1933.) 
19.80 gold marks. 

This edition is an enlargement of the second, while 
less important matter has been omitted or com¬ 
pressed. The electrostatic and electromagnetic 
systems of units are retained, the change to inter¬ 
national units having been considered and rejected. 

It is a very useful book but somewhat uneven 
in treatment. For example, thermoelectricity, 
electrolysis and geometrical optics are less fully 
treated than electromagnetics, interference and 
wave theory. 

Some parts are very elementary while the more 
advanced parts such as quantum theory, wave 
mechanics, etc., are only given in outline. Between 
these extremes the matter is very good. 

The ABC of Chemistry. By J. G. Crowther. 
Pp. xi -f248. (London : Kogan Paul and Co., 
Ltd., 1932.) 4*. 6d. net. 

This interesting and well-written little book offers 
a readable summary of some of the broad principles 
of biochemistry and of the contribution of 
chemistry to modem civilisation, as is indicated by 
such chapter headings as “The Breath of Life”, 
“Food”, “Vitamins”, “Soap”, “Dyes” and 
“Metallurgy”. It is accurate in general; but the 
original synthesis of alcohol is wrongly ascribed 
to Berthelot, and such obvious misrendorings as 
“Wolbe”, “Erlich”, and “Sully” appear in text 
and index alike. A very generous view is taken 
of Mayow’s contribution to chemistry. The im¬ 
plication (p. 81) that chemical symbols are synony¬ 
mous with ‘jargon’ is supererogatory, as is also 
the prefatory suggestion that teachers of chemistry 
do not need to make their subject attractive. 

Principles of Pharmacy. By Henry B. Maokie. 
Pp. xi4-281. (London: J. and A. Churchill, 
1932.) 10 s. 6d, 

Tms is a sound and comprehensive manual which 
will be found very useful by students of pharmaoy. 
Its scope is indicated by the titles of the main 
sections : solution, disperse systems, ohange of 
state, extraction, enzymes, sterilisation. The book 
is well illustrated, contains many practical direc¬ 
tions, and is provided with a useful bibliography. 
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The University of London and the Development of Science 


T HE laying of the foundation stone of the new 
buildings of the University of London by 
His Majesty the King on June 26 will mark, in 
more than one sense, the beginnings of a new 
chapter in the development of the University. 
The centenary of the University of London is still 
distant by some three years, by which time pre¬ 
sumably some part of the great new buildings in 
Bloomsbury should be in occupation, but the 
years which have passed Binoe its Charter was 
granted in 1836 have been years of remarkable 
development. Beginning as an examining body 
only—a product of the compromise so dear to 
British Governments—and occupying for the 
greater part of its existence an anomalous position 
in the university world, it has during the present 
century found itself as a great federal university 
with a huge student population, a great number 
of distinguished teachers and investigators, and 
an impressive and growing record of achievement 
in scholarship and research. 

Limited as it was to the duty of examining 
candidates who presented themselves for its 
examinations, the University nevertheless gave 
scientific education a vigorous impulse by accord¬ 
ing recognition to subjects which, at the best, 
had hitherto only been regarded as poor relations 
in the other universities of Great Britain and, at 
the worst, had been ignored altogether. This is 
true not only of the well-known Matriculation 
examination, which had suoh a profound effect 
on secondary education in the nineteenth century, 
but also of the higher examinations of the 
University. In medicine, for example, from a 
fairly early stage, great emphasis was laid on the 
fundamental pre-olinical sciences. It was the 
first university to establish degrees in science and 
thus give academic recognition to the science 
teaching which was being given in London and 
the provinces. 

The strong interest shown by the University in 
the recognition and advancement of science was 
no doubt due very largely to the composition of 
its governing body. This was appointed during 
a great part of its existence by the Crown and it 
included a large proportion of fellows of the 
Royal Society. Among the ‘fathers* of 1836 were 
Airy, Neil Arnott, Beaufort and Faraday, and it 
is well known that the last-named played a 
very active part in the affairs of the University. 
Later there were such famous names as Hooker 
and Huxley, Lister, Paget and Sharpey; and 
among its vice-chancellors Were Lubbock and 
liosooe. 

But examinations however well designed and 
governing bodies however distinguished can only 
indirectly foster and encourage scienoe and 
learning. The examining University had (and 
still has) in the Brown Institution a small institute 
in which some pioneer research work was carried 
on. Burden Sanderson, Huxley, Sherrington and 


Rose Bradford have given lustre to an institution 
of the existence of whioh probably few Londoners 
are aware. In the two great colleges, University 
and King's, each with a rather longer history than 
the University in which they were in due course 
to be incorporated, there were many more leaders 
in science. University College had from its 
beginning established chairs in chemistry (the 
first teaching laboratory in England was opened 
there in 1828), in geology, botany and zoology. 
Here, too, were established chairs in anatomy and 
physiology ; and Sharpey, “the founder of modem 
physiology”, sent his two famous pupils Michael 
Foster to Cambridge and Burden Sanderson to 
Oxford to spread the now knowledge. In biology, 
as in chemistry, physics and mathematics, there 
are again long lists of famous names the mere 
recital of which would suggest some of the most 
significant stages in the development of science 
in the nineteenth century. At King's College 
there were Lyell, Wheatstone and Daniell; and 
in those institutions which afterwards were brought 
together as the Imperial College of Science 
and Technology were Huxley, Armstrong and 
Unwin. 

Since its reconstitution at the beginning of the 
twentieth century, when its functions were 
extended to make it a teaching as well as an 
examining body, the development and expansion 
of the University of London, especially in respect 
of science and medicine, have been on a very 
large scale. It is only possible here to enumerate 
some of the happenings of the last crowded years. 
New oourses of study have been planned and new 
degrees and diplomas instituted. In the colleges, 
new departments have been called into being and 
existing departments strengthened, while great 
institutions such as the London School of Hygiene 
and Tropical Medicine, devoted primarily to post¬ 
graduate work and to research, have started on 
their course. The building up of a professoriate 
has been one of the most notable achievements 
of the University. The number of chairs in all 
the established physical and biological subjects 
has been increased and continues to increase, while 
especially noteworthy is the establishment in the 
London medical schools of the unit system with 
full-time directors in medicine, surgery and 
obstetrics. There are chairB in newer subjects, 
such as eugenics, genetics, social biology, dietetios, 
aeronautics, scientific method, chemical engineer¬ 
ing and so on, and every academic session sees 
some addition to their number. The growth in 
research work fostered by the establishment of 
research funds and postgraduate scholarships has 
been not less remarkable. At nearly all the colleges 
of the University large schemes of rebuilding and 
extension have been carried out, and the labora¬ 
tories at institutions such as University College 
and the Imperial College are among the best m 
Great Britain or indeed in Europe. The erection 
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of a University Observatory at Hendon is also a 
notable departure. 

It is not easy to predict the lines of future 
development of the University, but one thing at 
all events seems obvious. London is, from the 
nature of things, destined to become more and 
more a centre of advanced teaching and research. 
At University College, King's College and the 
Imperial College, there are teachers and investi¬ 
gators of great distinction, and there are growing 
up around them important schools of workers in 
the various branches of science. This is all to the 
good ; but while the complete severance of teach - 


Excavations at Tell Duweir, 

T HE first season’s work of the Wellcome-Colt 
Archeological Expedition at Tell Duweir in 
Southern Palestine under the direction of Mr. J. L. 
Starkey in 1932-33, has amply justified the selec¬ 
tion of this site for exploration. It holds out a 
strong assurance of substantial additions to know¬ 
ledge of the archaeology of southern Palestine in 
an obscure period at no distant date. Considerable 
progress has been made in demonstrating the 
character and relation of the works which con¬ 
verted the Tell into a strongly fortified position ; 
while the examination of the great stone structure 
on the summit of tho mound, which made Tell 
Duweir unique as a surface site in Palestine, has 
been carried to a point which confirms the first 
impression of its importance. 

Before giving an account of the more important 
results of the excavation, it will not be out of 
place to mention certain topographical features 
relating to the Tell. It lies twenty-five miles to 
the south-west of Jerusalem, twenty-three miles 
north-east of Gaza, and twenty miles from the sea to 
the west. The mound, of which the top is 900 ft. 
above sea level and at a moan height of 130 ft. 
above ground level, covers 39 acres at its base, 
while the summit has an area of approximately 
22 acres. The average width is 250 metres from 
east to west and 300 metres from north to south. 
The remains of a stone revetment, which had 
encircled the mound, were still to be seen near the 
summit, while crowning the whole were tho im¬ 
posing remains of the stone buildings, to which 
referenoe has already been made. 

Tell Duweir has been identified tentatively with 
Lachish, a strategic strong point of southern 
Palestine, which offered a strenuous resistance to 
Joshua, was fortified by Rehoboam, and captured 
by Sennacherib, and also by Nebuchadnezzar. 
The siege of the city by the former is depicted on 
a stone relief from Nineveh which is now in the 
British Museum. So far, the excavations have 
produced no positive evidence to confirm the 

* This account of the exoavaUons Is based upon the reports of 
MT. J. L. Starker, for access to which we are indebted to Sir Charles 
Harston. The photographs are by Mr. Ralph Richmond Brown, a 
member of the Bxpeditton. 
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ing from research work would be in many respects 
unfortunate, there is undoubtedly room for 
oreating more researoh posts, the occupants of 
which should be freed from routine teaching. 
Another diroetion of advance may be the setting 
up of special institutions devoted to particular 
sciences. Either way has much to commend it, 
but either plan needs very considerable financial 
resources. Nevertheless, the history of the 
University of London does not give rise 
to any fear that the needs of science will 
be overlooked in the years which lie ahead 
of it. 


Southern Palestine, 1932 - 33 * 

identification, although it may be said that they 
have added to its probability. 

The main points to which investigation was 
directed during the season’s work were the stone 
revetment, the works at the south-western comer 
of the mound—a bastion and, it would appear, the 
main gateway to the city—tho city walls, and the 
building at the top of tho mound, which evidently 
must have been the central structure of the city keep 
or fortress. A habitation site on the east side of 
the Tell and another with a cemetery site on the 
north-west were examined and the latter cleared. 

The clearance of the area at the north-west, 
which provided the greater part of the cultural 
objects obtained by the excavation- a lengthy 
operation which continued during the greater part 
of the time the expedition was at work—came 
about almost fortuitously. It arose out of the 
necessary operation of preparing a place for dump¬ 
ing the earth removed from the mound in the 
course of the work. It was decided to build a 
retaining wall which would enable the earth to be 
terraced and made available for future cultivation. 
In testing bed-rock for the line of the retaining 
wall, a number of cuttings were found which, on 
further examination, proved to be a well and rook- 
chambers or tombs. The well was choked with 
boulders, but when it had been cleared, a matter 
of no littlo difficulty, potsherds from the filling 
indicated that it was certainly of Middle Bronze 
age date. The clearance was eventually carried 
up to the face of the escarpment, which it was 
found had been cut back until it was nearly vertical, 
rendering the fortress praotically impregnable 
from this side, while immediately in front of the 
cliff was a fosse carefully cut in the rock, running 
north-east and south-west, and following the line 
of the rock platform on which the mound stands. 
The fosse was of considerable depth and was only 
cleared finally by blasting the boulders which 
formed part of the filling. A oache of pottery with 
metope pattern with bird, of the type common at 
Tell el Ajjul, in the lowest levels at a depth of 
38 ft. indicated the Middle Bronze age (Hyksos 
period) as its date. 

The tombs first to be examined were found to 
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contain potsherds of Middle or II Iron age date. 
Many of them had collapsed and had been reused 
or reroofed in Byzantine times. Both the tombs 
and the house foundations which lay in the habita¬ 
tion area over the fosse covered a considerable 
period of time, ranging from Middle Bronze age 
down even to early Christian times. One tomb can 
with certainty be attributed to the Hyksos period. 
House foundations contemporary with the nine¬ 
teenth dynasty and tombs dating from the 
eighteenth were discovered. 

In addition to the pottery, the objects recovered 



Kid. 1. Section of revetment exposed on north-east side Allowing 
atratlAcutlon of debris. Burnt layer is half-way between boy’» head 
and surface. 


from this area included several bronze daggers, 
bronze toggle pins, bangles, anklets and rings, 
pottery figurines of Astarte in conventional pose, 
vases in alabaster and serpentine, beads of various 
forms and material, seals, and a number of scarabs 
in steatite, green jasper and camelian. Some of 
the Bteatite examples are of fine workmanship, 
though of local manufacture. The pottery of 
certain types affords a link between series found 
at Jericho and at Tell el Ajjul. 

The first of the major operations in the examina¬ 
tion of the fortress works was the tracing of the 
line of the stone revetment. This was first cleared 
at a point at the north-east oomer of the Tell, where 
eleven oourses of fine dry-walling, rising to a height 
of about 20 ft., were uncovered. Further clearances 
revealed interesting differences in the method of 
turning the wall at the four oomers. At the north¬ 
west a bold sweep was supported by five buttresses 
with their intervening spaces filled with blocks of 
stone and lime forming a compact mass, a feature 


unique in Palestinian architecture. There was 
evidence at the north-east comer (Fig. 1) that this 
part of the fortress had been subjected to concen¬ 
trated attaok by enemy forces. It was found that 
the approximate height of the revetment actually 
preserved encircling the Tell was 10£ ft. and its 
width 6$ ft. 

Within the thickness of the revetment at one 
point a shaft, some eight feet in diameter, was 
discovered, which proved to be a well, choked with 
boulders. This at a depth of 26 ft. cut into living 
rock. Water level was reached at a depth of 122 ft. 
and bottom at a depth of 140 ft. from the Tell 
surface. Immediately behind the revetment 
enclosing the well were traces of three walls, which 
probably are the foundations of parts of the 
internal structure of a tower. 

The investigation of the area of the great bastion 
to tho south-west proved to be a problem of con¬ 
siderable intricacy owing to the faot that in the 
removal of the blocks of stone, the dry-walling 
offered little guidance in following the line of 
structure. Eventually it was found that there 
were three walls running south from the great 
square tower standing out from the lines of 
fortification, while a fourth at the highest point 
represented the city wall. The lowest of the walls, 
which would appear to be contemporary with the 
lower revetment and of Israelite age date, was 
a retaining wall at the side of a ramp which 
carried the road leading into the city up to the 
gateway, while a second wall was apparently ft 
flanking wall to the road, here 20-25 ft. wide. 
Of the two gateways, the left jamb of the outer 
has disappeared. In the walls flanking the inner 
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Fin. 2. Bronze crest-mount (two sides) of a helmet, with connecting 
spacer. 


gateway are the remains of towers at a distance 
of approximately forty-four feet apart. Abutting 
on one of these was a chamber which probably 
served as a guard room. Two iron lance-heads 
found nearby lend support to this view, while it 
was here also that a bronze crest-mount of a 
helmet was found (Fig. 2). This still showed traces 
of cloth and leather fastenings and the rivets by 
which it was affixed to the oasque. Its purpose 
was determined only after some deliberation; but 
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its resemblance to this part of the soldier’s helmet 
as shown in the British Museum relief (Fig. 3) 
proves its character beyond doubt. 

It is of interest to note that the defensive walls, 
here as elsewhere in the fortress, show that the 
method of defence was by shallow recessments in 
the wall rather than by the more usual deep re¬ 
entry. This corresponds with the form of defence 
shown in the British Museum relief. 

It is possible to do no more than refer to the 
interesting habitation site on the eastern side of 
the Tell, which in the nineteenth dynasty marked 
the most prosperous period of the city’s occupa¬ 
tion, and yielded evidence of Egyptian contacts, 
in order to pass on to the examination of the 
remains at the summit of the mound. This was 
undertaken towards the close of the season, but 
sufficient time was available to reveal that here 
were the ruins of two structures, of which the 
earlier had been levelled and used as a platform 
for the erection of the later building. The ruins 
of this again had been used later by squatters. It 
was found that the walla of the later and smaller 
building, which it may be conjectured was the 
governor’s residency, did not follow the lines of 
the earlier building, with which its plan had no 
relation. At north and south the levelled portion 
of the earlier building projected to form a platform. 
The residency had contained a large number of 
public and private rooms and offices with an 
open courtyard. This latter was probably open to 
the sky, as it was not filled with limestone blocks 
as were the spaces representing the other rooms. 
Some of these blocks showed a curvature which 
points to a barrel-roofing. The dating of this 
building is not yet fixed archmologically ; but 
certain considerations point to fourth to fifth 
century b.c. 



Fto. 3, From baa-relief Of the mlege of Luchlsb showing helmets 
worn by Assyrian soldiers, [fly fermiesion of the Trustees of the 
British Museum.} 


Two further problems arising out of the excava¬ 
tion remain to be mentioned. These, it is perhaps 
not unfair to say, constitute the main contribu¬ 
tions of the season’s work to the discussion of the 
historical question raised by Tell Duweir. In 
examining the defensive works of the fortress and 
in removing the earth from the face of the revet¬ 
ment, evidence was found that the walls had been 
breached in two, or possibly three, attacks. The 


breaches had been repaired, although usually with 
little skill or care; but the defences had after¬ 
wards been subjected to the effects of a serious 
conflagration. In the stratification, this conflagra¬ 
tion was represented by a stratum consisting of 
calcined limestone and charcoal in which were the 
remains of tree trunks of considerable size. It is 
suggested that earlier breaches in the defences were 
made during the siege by Sennacherib, dated 
tentatively at 701 b.c., while the evidence of 
conflagration bears witness to the more thorough¬ 
going methods of the army of Nebuchadnezzar in 



Fig. 4. West wall of residency lavatory and bathroom, allowing 
Mnlfcary fitting and, on left, drain from bath room. 


586 B.c., which, cutting down the trees on the 
neighbouring hills and in the olive groves, piled 
the trunks against the walls and set fire to them, 
utterly destroying the city’s defences in its lines 
of attack. 

Attention was directed to the second problem 
in the course of the excavation by the occurrence 
of burnt brick in the debris at various points, as 
well as by traces of burnt brick building in the 
area of the well in the revetment to which reference 
has been made above. The problem was resolved 
up to a point by a section through the city walls 
near the bastion, whore it was found that an earlier 
system of walls constructed of unbaked mud brick 
lay on a foundation of stone below the late city 
walls. The width of the walls, 1 9 ft., points to their 
substantial character. 

It remains only to mention briefly the result of 
a complete section taken down to bed rock through 
a depth of 38 ft. of deposits. This section showed 
that the deposits of the lowest 10 ft. belonged to 
early Palestinian culture ; and it provided a com¬ 
plete and unbroken series of potsherds from the 
third millennium b.c. down to the close of the 
city’s occupation. Among the early wares are 
examples of the almost unknown black burnish 
ware, hitherto discovered only in the Jordan 
valley, which shows resemblances to the ware of 
predynastic Egypt produced by the muffled 
technique. For this Tell Duweir now affords a new 
southern limit of distribution in Palestine. 

An exhibition of the antiquities found during 
the excavations will be held in London during 
July. 
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Problems of British Forestry 


I N a lecture to the British Science Guild at its 
annual general meeting held in the Mansion 
House, London, on June 19, Prof. R. S. Troup 
discussed the important question of forestry in 
Great Britain, with special reference to the pro¬ 
gramme of State afforestation now being carried 
out by the Forestry Commission, its progress to 
date, its limitations, and some of the scientific and 
technical problems following in its train ; he also 
reviewed the question of private forestry and 
pointed out some of its defects. The significance 
of British forestry at the present time may be 
realised from the fact that less than five per cent 
of the requirements of Great Britain in timber are 
met from home-grown sources, that the forest 
capital of the world is being consumed at an alarm¬ 
ing rate, and that the shortage of timber which is 
likely to result may cause much distress in the 
absence of a supply of home-grown timber. 

Dealing with the planting scheme of the Forestry 
Commission, Prof. Troup explained that the 
afforestation of large tracts of bare land with 
species which are in many cases exotic, introduces 
problems of a complicated nature ; these are 
investigated by a special research branch of the 
Forestry Commission aided by certain universities 
and particularly by the Imperial Forestry Institute 
at Oxford. Among these problems, not the least 
important are those relating to soil conditions, 
such, for example, as are met with on the heath 
lands which form a considerable portion of the 
area available for forestry : on such lands the 
soil tends to become degraded owing to the 
leaching out of the soil nutrients in a climate where 
precipitation exceeds evaporation, with the result 
that the establishment of tree-growth is often 
difficult. In such cases deep ploughing has proved 
successful on an experimental scale. On peat 
lands good results have been obtained by draining 
and planting on square turfs dug out of the drains 
and placed in an inverted position on the surface 
of the ground ; by this means the turf becomes 
oxidised and breaks down, liberating nitrogen and 
other essential nutrients. Experiments in the use 
of basic slag have given remarkable results on 
very unfavourable peat soils. 

Research in Great Britain on the control of 
pests and diseases is mainly centralised at the 
Imperial Forestry Institute at Oxford. In forestry, 
direct measures for the control of insect pests, such 
as trapping, grease-banding, and hand-collection 
may prove too costly, and special attention has 
to be directed towards preventive measures of a 
sylvicultural character, such as the avoidance of 
large areas of pure crops, the removal of sickly 
trees forming breeding centres for noxious insects, 
and the barking of newly-felled coniferous trees 
in order to prevent the multiplication of destruc¬ 
tive beetles which lay eggs in their bark. 

Increased attention is being directed to methods 
of biological control for dealing with forest insect 


pests. In this connexion, an interesting study has 
recently been made of the life histories of the 
Sirex woodwasps which bore into living coniferous 
trees, and of their parasites, the large idhneumonid, 
Rhys8a persuasoria, and the smaller cynipoid, 
Ibalia leucospoides . As a result of this work, 
larvae of the Rhyssa parasite have been exported 
in numbers to New Zealand by the Parasite 
Laboratory at Famham Royal in an attempt to 
deal with an epidemic of woodwasps in the coni¬ 
ferous plantations thero. Similar studies are being 
made of the parasites of the pine bark-beetle, 
Myelophilus piniperda , and the oak leaf roller 
moth, Tortrix viridana y which causes extensive 
defoliation and mortality among oak trees. 

With regard to fungal and bacterial diseases, 
important work is being carried out on pre¬ 
disposing causes, among which frost promises 
to be of more importance than has hitherto been 
suspected. The oak rot disease caused by the 
fungus Stereum spadiemm, which has resulted in 
extensive loss in the Forest of Dean, furnishes an 
example of the complicated character of some of 
these predisposing causes. Investigations carried 
out so far indicate that the ingress of this fungus 
is due in part to the fact that, in the days of wooden 
ships, oak trees were widely spaced to encourage 
the growth of largo branches for the production 
of curved shipbuilding timber. Later, when 
wooden ships were abandoned and the value of 
the trees lay in the bole rather than in the branches, 
the oaks were left to crowd each other. The lower 
branches thus died off, and through the dead wood 
the fungus gained admission to the interior of the 
fcfplc, causing its decay. 4 ) 

The progress made so far in carrying out the 
State afforestation programme in Great Britain 
has been good, but in Prof. Troup’s opinion the 
programme itself needs reconsideration, since it 
was formulated during the War, and is based 
primarily on questions of national security. During 
the years following the War, other weighty factors 
have forced themselves into prominence, including 
the prospect of a world shortage of timber and 
the question of unemployment. The time has now 
arrived, therefore, when the forest policy of Britain 
should be reconsidered on a wider basis. Private 
forestry is in an unsatisfactory state, a large per¬ 
centage of the private woodlands being unpro¬ 
ductive to a greater or less extent, while scientific 
forest management is the exception rather than 
the rule. This is probably due in some measure 
to the fact that most of our woodland estates are 
too small to form eoonomic units : a possible 
remedy would be to work on a co-operative basis 
with trained forest managers in charge of groups 
of estates. Legislation may even be necessary, as 
in the case of certain Continental countries, to 
provide for the management of private wood¬ 
lands on approved lines and the compulsory 
reafforestation of felled areas. 
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Szb Ernest Morn, Bt. 

E regret to record the death, which occurred 
on June 14, at the age of seventy-one years, 
oF Sir Ernest William Moir. Bom on June 9, 1862, 
Moir in the early part of his career came into close 
contact with Fowler, Baker, Arrol, Wolfe-Barry 
and other eminent civil engineers and during his 
long and distinguished career as a partner in the 
firm of Messrs. 8. Pearson and Son, Limited, 
worthily upheld the high traditions of those who, 
as contractors, are responsible for carrying out 
works of the greatest magnitude. Both in his 
presidential address on *‘Engineering Difficulties” 
to the Junior Institution of Engineers in December, 
1929, and his address entitled “The Interde¬ 
pendence of Science and Engineering, with some 
Examples”, given as president of Section G 
(Engineering) at the Bristol meeting of the British 
Association in 1930, he made many interesting 
references to some of the important undertakings 
with which he had been associated ; and as “the 
first contracting civil engineer who has been 
honoured by the British Association”, at Bristol 
he appropriately dealt at considerable length 
with the economics of engineering construction* 
Another section of his address was devoted to the 
bacteriological and entomological sciences and 
their influence on civil engineering. 

Educated first at University College School, and 
then at University College, London, where he 
studied under Kennedy and Vernon Harcourt, 
Moir began his practical training in the yards and 
shops of Messrs. R. Napier and Sons, Glasgow, of 
which Dr. A. C. Kirk was the manager. His first 
important task was the building and launching of 
the large caissons for the foundations of the Forth 
Bridge. Joining the staff* of Messrs. Tancred, 
Arrol and Co., he was employed on the construction 


uary 

of the south cantilevers of the bridge and then 
through Sir Benjamin Baker was sent in 1889 to 
New York to assist in the completion of the 
Hudson River (North) Tunnel which had been 
started in 1874, only to be abandoned in 1888. It 
was in connexion with the work on this tunnel 
that he introduced the use of recompression 
chambers for men working in compressed air. 
The use of this medical air lock reduced the death- 
rate among the staff, which in 1890 had been 25 
per cent per annum, to 1£ per cent. 

By this time, Moir had become a member of 
the firm of Messrs, S. Pearson and Son, of which 
the late Lord Cowdray (1856-1927) was long the 
head, and as such he was responsible for the con¬ 
struction of the Blackwall Tunnel beneath the 
Thames, a difficult piece of work successfully com¬ 
pleted in 1897. Afterwards, Moir was connected 
with the construction of the four rail way ^tunnels 
under the East River from New York to Long 
Island and with harbour work at Seaham, Dover 
and elsewhere. His latest important undertaking 
was the construction of the great breakwater at 
Valparaiso, founded in 187 ft. of water. The base 
of this breakwater consists of a huge bank of 
deposited sand, while the upper part of the 
structure is composed of 60-ton concrete blocks 
interlocked with each other. An account of this 
work was given to the Institution of Civil Engineers 
in December, 1931, by Mr. W. F. Stanton. 

Appointed a member of the Admiralty"Engineer¬ 
ing Committee in 1912, from 1916 until 1919 Moir 
held important positions under the Ministry of 
Munitions apd in 1924-25 was chairman of the 
Government Committee on New Methods of House 
Building. He was made a baronet in 1916 and is 
now succeeded in the title by his younger son, 
Capt. Arrol Moir. 



News and Views 


Prof. Manne Siegbahn 

At a meeting of the Physical Society hold on 
June 16 the tenth Duddell medal was presented to 
Prof. Wolfgang Gaede (see Nature of Feb. 11, p. 
195). The presentation was followed by the delivery 
of the eighteenth Guthrie lecture by Prof. Manne 
Siegbahn, professor of general physics in the Uni¬ 
versity of Uppsala, on “Studies in the Extreme 
Ultra-Violet and the Very Soft X-Ray Region”. It is 
largely due to Prof. Siegbahn’s technical and experi¬ 
mental skill, backed by a wide knowledge of physical 
soience, that our present acquaintance with atomic 
structure has made such remarkable progress. In 
2912, von Laue first gave experimental proof that 
the X-rays resembled light in all respects except 
that the lengths of their ether waves were many 
thousands of times shorter. His method was based 
upon the supposition that the ordered array of the 
atoms in a crystal would act upon X-rays just as, 


in familiar ways, a grosser army of particles or lines 
or obstructions of any kind act upon the longer 
waves of light, so causing such phenomena as the 
halo round the moon, or the colours of mother of 
pearl, or the iridescence of wings and wing cases of 
certain insects. The successful experiment at once 
opened the way to two separato lines of research, 
both of which have been rich in results. The first 
has led to our rapidly growing knowledge of the 
crystalline state of matter, including the bodies 
which am crystals par excellence. The other was first 
followed by Moseley and Darwin, who employed the 
new methods in the investigation of the X-rays 
themselves. 

It was then that Siegbahn, following the same 
line of research, began his investigations. He effected 
improvements in the design and construction of 
apparatus for measuring the wave-lengths of X-rays 
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which have endowed them with an accuracy com¬ 
parable with the corresponding optical instruments. 
It is amazing to look back over the last twenty years 
to the experiments with which this work began, and 
to compare their crudity, whioh nevertheless could 
not hide their obvious importance or the magnificence 
of their promise, with the finish of to-day. It is 
largely to Prof. Siegbahn that we owe the modem 
precision, and the fulfilment of that promise. His 
extremely accurate measurements of the lengths of 
the waves whioh the various atoms emit, serve as 
definite indications of their internal structure, and 
every improvement has brought new and valuable 
information. Not often has refinement of instru¬ 
mental design and use brought such a plentiful and 
immediate harvest. It is interesting to note that it 
was Angstrom, also a Swede, who first realised the 
accuracy in optical measurements which necessitated 
the choice of a special unit of length for their descrip¬ 
tion, Angstrom himself measured the lengths of 
waves of light and found them to be a few thousand 
of his unite : the wave-lengths of X-rays are of the 
order of a single unit. 

Dr. Michael Polanyi 

Db. Michael Polanyi has accepted a chair of 
physical chemistry in the University of Manchester, 
and will take up the post at the beginning of the 
next session. Dr. Polanyi, who is a Hungarian by 
birth, studied medicine in the University of Budapest 
and chemistry in the Technical High School of 
Karlsruhe. After service as surgeon with the Austrian 
forces during the War, he became assistant to Prof. 
Hevessy, professor of theoretical chemistry at the 
University of Budapest. In 1919 he returned to 
Karlsruhe, since when he has held posts in the 
Kaiser-Wilhelm Institute for Textile Chemistry, the 
Technical High School in Berlin, and the Kaiser- 
Wilhelm Institute for Physical and Electro-chemistry. 
Dr. Polanyi is a well-known physical chemist. His 
first notable research was a theory of adsorption, 
published in 1917 ; he has also made discoveries in 
connexion with the structure of cellulose and the 
mechanical properties of metals and other solids. His 
present investigations relate to the theoretical and 
experimental study of reaction kinetics and the 
mechanism of chemical reactions. It is this line of 
research which, it is anticipated, he will pursue in 
Manchester. 

Johann Jacob Scheuchzer, 1673-1733 

Though as a science, the birth of geology dates 
only from the latter part of the eighteenth century, 
prior to that many men had been interested in the 
study of rocks and fossils and had recorded valuable 
observations. Among these men was . the Swiss 
doctor, Johann Jacob Scheuohzer, the bicentenary 
of whose death occurs on June 25. Bom at Zurich 
on August 4, 1672, Scheuohzer qualified as a doctor 
at Utrecht and paid some attention to mathematics. 
For many years he held a professorship in his native 
city. His main interest, however, was in natural 
history and especially in fossils and minerals. He 
translated Woodward’s “Natural History of the 
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Earth” into Latin and published several works of 
his own. Included in these was his “Itinera per 
Helvetic Alpines Regiones” (1702-11), in which for 
the first time glaciers are mentioned as a subject for 
scientific investigation. He gave careful descriptions 
of several glaciers he had visited and explained their 
movement as a result of the infiltration and freezing 
of water in cracks and other spaoes. He was thus 
the founder of the theory of dilatation, afterwards 
advocated by Charpentier and Agassiz. His natural 
history of Switzerland contains a special chapter 
dealing with what Scheuohzer thought wore fossils 
left by the Great Deluge, and towards the close of his 
life he thought he had discovered in the bods at 
Oeningen, between Constance and SchafFhausen, the 
skeleton of one of the “infamous men whose sins 
brought upon the world the dire misfortune”,. But 
the supposed Homo diluvii was afterwards shown by 
Cuvief to be a reptile and it was called Andrias 
Scheuchzeri in honour of its discoverer. The specimen 
was presented to the Teyler Museum at Haarlem. 

Vivisection of Criminals 

The Bishop or Dubham set the ball of controversy 
rolling when he delivered the eighth Fison memorial 
lecture on June 15 at Guy’s Hospital on “Ethical 
Conditions of Scientific Method”. After discussing 
the case for and against vivisection of animals, he 
submitted the question whether in no case might 
man be subjected to vivisection in the interest of 
science. Dr. Honson asked if there was any objection 
to the vivisection of criminals who, by the law of 
their country, had been condemned to death. In 
their case, the issue of inherent rights could not be 
raised, for these had already been cancelled, and they 
were dealt with penally on this hypothesis. Why 
should not the punishment of a criminal take a form 
whioh was serviceable to the community ? Why 
should he not at least be given the opportunity of 
making in this way some atonement for his sins 
against society ? At present, deductions drawn from 
the responses of the anthropoid apes or even dogs 
have to suffice, where direct experiment on man 
would present a speedier route to knowledge. This 
applies to human physiology, especially of the 
nervous and digestive systems and in a lesser degree 
to pathology as regards infectivity and immunity. 
There is, of oourse, the possible difficulty to- be 
encountered in finding an experimenter, at any rate 
in England, who would impose conditions whioh 
might not meet with the penal requirements. In any 
event, the subject bristles with difficulties the dis¬ 
cussion of which would take up more space than is 
available in these columns. 

International Ornithological Congress 
The eighth International Ornithological Congress is 
to be held at the University of Oxford in July 1934, 
under the presidency of J>r. E. Stresemann, of Berlin. 
The International Ornithological Congress was origin¬ 
ally held every five years, but at the last Congress, 
at Amsterdam in 1930, when the president was Dr; 
E. Lflnnberg of Sweden, it was decided to hold it 
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every four years. The last meeting of the Omitho* 
logical Congress in England was at the Imperial 
Institute, London, m 1905, with Dr. R. B. Sharpe 
as president. In 1910 it was held in Berlin, and it 
was proposed to hold the 1915 Congress at Sarajevo, 
Yugoslavia, butin the meantime the War broke out 
and no further Congress was held until 1926, whoa, 
mainly through the efforts of Dr. Ernst Hartet, 
keeper at Tring Museum, it was resumed at Copen¬ 
hagen. Preliminary arrangements have already been 
made for the 1934 Congress at Oxford, and the Rev. 
P. C. R. Jourdain, of the British Ornithologists’ 
Union, has been elected honorary secretary. Dr. 
P. R. Lowe, of the British Museum, has been elected 
chairman of the executive committee, which includes 
Lord Rothschild, Lord Scone, Dr. C. B. Ticehurst, 
Dr. Selater, and Messrs. Stuart-Baker and H. F. 
Witherby, president of the British Ornithologists’ 
Union. » 

Delegates to the Congress will include the lead¬ 
ing ornithologists from all parts of the world, par¬ 
ticularly Australia, New Zealand, Argentina, Brazil, 
Japan, India, the United States, Canada, end all 
European countries. The problem of oil pollution 
of the sea, whereby hundreds of sea-birds, including 
many rare speeies, are annually being destroyed 
especially on the North Atlantic shores, will be a 
prominent feature of the section on bird protection, 
while the practice of ‘ringing’ as a means of tracing 
bird migrations will also be discussed. One of the 
most important items, however, is the project for 
founding an Institute of Ornithology at the Univer¬ 
sity of Oxford, which it is hoped to develop out of 
the existing scheme of research in economic ornitho¬ 
logy at Oxford, the grant for which expires in 
September, 1933. The new institute is intended to 
be a national centre for field ornithologists as the 
British Museum is for systematists. £8,000 is needed 
to run the Institute for a preliminary five years 
while steps are being taken to put it on a more 
permanent basis. An appeal will be made not only 
for funds but also for gifts of books, field notes and 
photographs, ©to., for equipping it. It is also pro¬ 
posed to arrange at least one long excursion to 
study British bird life, and South Wales will probably 
be chosen as the area to visit though severed shorter 
excursions are to be made. The lectures and papers 
are to be given in English, French, German and 
Italian. 

New Buildings of the University of London 

Ujtdbr the title “The New Buildings for the 
University of London” (The Dryden Press) Mr. 
T. LI. Humberstone has published a ‘symposium’, in 
which a contribution to Nature (July 9, 1933, p. 49) 
is reprinted, followed by an explanation of the plan 
of the proposed buildings by the architect (illustrated), 
and expressions of opinion from architects and lay¬ 
men and a supplementary note by Mr. Humberstone 
himself. It will be remembered that Mr. Humberstone 
in his original article, after a brief summary of past 
difficulties and controversy connected with the 
axxxnnmodation of the University, expressed certain 


misgivings in regard to the suitability of the pro¬ 
posed buildings, especially in relation to the provision 
for scientific research. These views are now supple¬ 
mented by critical comments from others. Prof. 
S. D. Adshead, professor of town planning in the 
University, for example, remarks that “if only on 
account of its rigidity—the system must fail”. In 
his supplementary note, Mr. Humberstone reverts 
to his previous contention that the University 
buildings should make provision for on institute for 
scientific research, pointing out the unsuitability of 
tho scheme, as well as the unnecessary expense 
involved, for the purpose, and discusses the bearing 
of tho conception of the University as a federation 
upon the development of facilities for research as 
part of the equipment and organisation of the 
University, as distinct from its constituent colleges. 

San Diego Museum 

Local patriotism flourishes perennially in the 
United States. As part of a campaign “Know your 
San Diego”, Mr. Malcom J. Rogers, curator in 
anthropology in the Museum of San Diego, has 
recently broadcast a lecture, in which he gave an 
account of the origin and growth of the collections. 
The nucleus of the museum was an oxhibit at the 
Panama-California Exposition of 1915-16. The 
organisers of the exhibition, in consultation with 
officials of tho U.S. National Museum, spent some 
three years in getting together a collection to illus¬ 
trate the origin, racial types and culture of man. 
Expeditions were sent to Asia, Africa, South America, 
the Pacific and the Arctic for material and tho 
collections then made were housed in the only 
permanent building in the exhibition, the California 
Quadrangle, which is still its name, as it had been 
intended from tho first that what, it was hoped, 
would be a unique educational exhibit, should “not 
he a thing for the moment, but an enduring institution 
for tho benefit of the people of San Diego and its 
visitors”. At tho close of the exhibition the collections 
wore transferred to a permanent Museum Association 
in trust for the people of San Diego. Dr. Edgar L. 
Hewett, of the Archaeological Institute of America, 
who had been responsible for this department during 
tho exhibition, was made the first director of the 
Museum, Constant additions have been mode to the 
collections, which are now so extensive that it is 
possible only to show the exhibits in rotation. They 
are arranged departmentally, to illustrate man’s 
origin (by casts), physical types, and culture in the 
past and present. The archaeology of Central America 
and the Mayas is abundantly illustrated, the most 
striking and best-known buildings and monuments 
being represented by replicas. The pride of the 
Museum, however, is the collection from the south¬ 
western Btates and, more particularly, that from 
Southern California, the latter being unique and 
beyond question the most complete in existence. 

Bird Life on Ailsa Craig 

A report on bird life on Ailsa Craig was submitted 
to Ayr County Council on May 30, the Earl of Glasgow 
presiding, following a communication from the 
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Scottish Office. The report, prepared by Lieut.- 
Commdr. G. H. Hughes-Onslow, Barr, and Mr. T. 
Smith, May bole, recommended that protection be 
given to guillemots, razor-bills, puffins, kittiwake 
gulls, and oyster catchers, and also to black guille¬ 
mots, stormy petrels and fulmar petrels, which have 
been observed in pairs on the Craig but have not 
yet nested there, although they have nested on the 
neighbouring mainland. Protection was not recom¬ 
mended for solan geese or gannets, the stock of 
which is sufficiently large, nor for the greater black - 
backed gulls, lesser black-backed gulls, herring gulls, 
and cormorants, which are so numerous all around 
our coasts and so destructive to fish and other life 
as not to merit protection. Regarding the practice 
of shooting birds from boats, the reporters agreed 
with the Secretary of State for Scotland that pro¬ 
hibition could not be enforced. The practice, however, 
should be discouraged. The comparatively few eggs 
collected by the tenants on the island has no effect 
on the bird life. The report was adopted for sub¬ 
mission to the Scottish Office. 

Peterhead Sealers and Whalers 

In the January-February number of the Scottish 
Naturalist, No. 199, 1933, Dr. Robert W. Gray 
continues his very interesting account of “Peterhead 
Sealers and Whalers : A Contribution to the History 
of the Whaling Industry”, begun in 1932 (September- 
October). Peterhead first sent a whaling vessel to 
the Greenland Sea (the “Greenland” of the old 
sealers and whalers, the Spitsbergen Sea, the ocean 
between Greenland and Spitsbergen) in 1788, and a 
Greenland whaling ship sailed out of Peterhead for 
the lost time in 1893. Dr. Gray, whose grandfather 
and father both commanded whaling ships, possoesos 
original log-books containing a large amount of 
reliable information as to the whaling in the latter 
portion of this period and has gathered together 
data from many sources relating to the earlier years, 
beginning with the tiny Robert , the pioneer vessel. 
Up to the year 1814 the fishery had been pursued 
generally in the more northerly regions, but after 
this the boats began to explore southwards. From 
1825 the Peterhead ships went mostly to the Davis 
Straits and the whales of the Greenland sea were 
left alone for n time. In 1837 the whalers returned 
to the north and both northern and southern fishing 
was continued, the northern fishery in some years 
proving very successful. A great deal is to be learned 
by reading this article, the present portion going up 
to the year 1874. In that year, according to the log¬ 
book of the Eclipse it was an open season, northerly 
winds prevailed in April, May and June, there was 
u strong south-westerly drift and. the edge of the 
ice lay far west. The ice was drifting south at the 
rate of twenty to thirty miles a day, and at the 
end of the voyage it was estimated that more than 
300,000 square miles of ice drifted south out of the 
Arctic Ocean in three months. 

Electrical and Rubber Equipment on the Farm 

The supply of electricity to rural areas is con¬ 
tinually extending so that increasing numbers of 


formers are interested in this alternative method of 
lighting their farm buildings and conducting power 
operations in and around the homestead. In these 
circumstances a visit to a farm carrying a good equip¬ 
ment of the ordinary machinery as well as a complete 
electrical installation gives an excellent view of the 
possibilities. At Rothamsted, a thoroughly up-to-date 
eleotrioal equipment has been supplied by the General 
Electrical Co., Ltd., and means. are provided for 
making exact comparisons of electricity and oil as 
sources of power for farm operations. On Juno 19 
a demonstration of the plant was arranged for a 
party of experts and farmers. The visitors were 
conducted round the farm buildings and examined 
a large number of power operations in progress, the 
motors ranging from 20 h.p. down to J h.p, according 
to the nature of the work. A very complete and 
efficient lighting system was demonstrated and 
electricity was in use for water heating, sterilising, 
and various other stationary processes. First-hand 
information with rogard to the engineering details 
and performance of the machinery was also available. 
A demonstration of a number of uses of rubber on 
the farm was arranged by the Dunlop Rubbor Co., 
Ltd. Various types of rubber flooring for stables, 
cowsheds and piggeries were on view. The visitors 
also examined the performance of heavily laden 
farm carts equipped with low -pressure rubber tyres 
and rubber-tyred tractors at work on the arable land. 

Scottish Marine Biological Station, Millport 

The Scottish Marine Biological Association’s 
annual report on the work of its laboratory at Mill- 
port on the Firth of Clyde, for the year 1931-32, 
has recently been issued (Glasgow : 185 St. Vincent 
Street). Tho Association is to be congratulated on 
the large measure of success which is attending the 
important though highly specialised researches upon 
which its small staff of four is actively engaged. 
Their work has received high commendation from 
H.M. Development Commissioners and other inter¬ 
ested organisations well qualified to assess its value. 
Ovor and above the important work on Calanus 
finmarchicue (see Nature: of June 10, p. 843) 
which is being done, the results of a considerable 
number of other researches carried out by the station 
staff and visiting workers have been published in the 
course of tho year. Chief among these must be men¬ 
tioned several important memoirs by Miss Marshall, 
Mr. Orr, and Dr. Nioholls, embodying the results of 
their researches while members of the Australian 
Great Barrier Reef Expedition of 1928-29. In 
common with all other organisations in Great Britain 
and other countries, the Millport Laboratory has 
been adversely affected by the present economic 
depression. The block grant originally voted to it 
by H.M. Treasury—on condition that a proportional 
sum be raised independently from other souroea— 
was considerably out down, and the local contribu¬ 
tions fell short of the required amount by fully £100. 
It is greatly to be hoped that the state of financial 
stringency which still exists will not be allowed unduly 
to restrict the activities of this and institu¬ 

tions. 



June 24, 1933 


NATURE 


905 


Institution of Electrical Engineers* Wiring Regulations 
The booklet on “Regulations for the Electrical Equip¬ 
ment of Buildings’* (price la. net) published by the 
Institution of Electrical Engineers has proved a great 
boon to the industry. It replaces many rules and 
regulations published by supply companies and 
insurance companies. The ninth edition was published 
in May 1927 and the tenth edition is in active prepara¬ 
tion. The new edition will contain rules relating to 
electric signs and to the new luminous discharge 
tube installations. Those new rules have been 
approved by the representatives of those in tores ted 
and by the Council of the Institution of Electrical 
Engineers. They deal very thoroughly with possible 
risks of fire and the precautions necessary to avoid 
risk of shock. These rules are now issued in advance 
of the tenth edition in a supplementary booklet. 
Copies of this supplement can be obtained free of 
charge, for insertion in existing copies of the Regula¬ 
tions, on application to the Secretary of the Institu¬ 
tion of Electrical Engineers, Savoy Place, Victoria 
Embankment, London, W.C.2. 

Home-Grown Timber in Great Britain, 1930 

The Forestry Commission has issued a small 
pamphlet on home-grown timber (Report on Census 
of Production of Home-Grown Timber, 1930. H.M. 
Stationery Office. Dec. 30, 1932). The object of 
the pamphlet is to contrast the production or 
utilisation of timber in Great Britain in 1930 with 
the amount used in 1924. With this object, schedules 
wore issued to woodland owners who had furnished 
returns in 1924. The census shows that there has 
been a falling-off between 1924 and 1930, both in 
respect of the volume and value of the material 
produced. As regards volume, there is a difference 
of 14 per Cent, the decline being from 55,985,000 
cub. ft. in 1924 to 48,067,000 cub. ft. in 1930. The 
value of the material utilised has fallen in the same 
poriod from £2,030,000 to £1,546,000, representing a 
reduction of nearly 12 per cont. Prices ruled higher 
in England than in Scotland or Wales, but were 
certainly low as a whole, especially for the fine hard¬ 
woods such as oak (10d. per cub. foot in England 
with an average for Great Britain of 15 d. ; and 
22id. for ash in England with an average of 2Id, 
for Great Britain—both for timber of saw-mill size). 
A little more than one-fourth of the total volume 
of material produced during 1930 consisted of the 
three fine hardwoods, oak, beech and ash (a total 
of 12,934,700 cub. ft.) and the figures demonstrate 
that the bulk of the fellings of these throe valuable 
species were made in England, where 8,120,900 cub, 
ft. (out of the 12,934,700 cub. ft.) were cut, ofwhich 
6,194,200 cub. ft, were oak. Some of the fellings 
being made in these English woodlands are of the 
worst lumbering type—unchecked clear-felling and 
disposal of all that is saleable, the area being left 
clogged witK rubbish and in a most unsightly state. 
It may be suggested that the time has arrived when 
a law prohibiting this type of unchecked lumbering, 
which has done such extensive harm to forest tracts 
throughout the globe, is urgently needed. 


Cultivated Oaks 

Sm Oscar Wakbtjbg and Mr. E. F. Warburg have 
published details of the oaks in cultivation in Sir 
Oscar’s garden at Headley, Epsom, and elsewhere in 
the British Isles (“Oaks in Cultivation in the British 
Isles”, J . Roy. Hort. iSoc., 68, Pt. 1, pp. 170-189, 
Feb. 1933). The account is copiously illustrated with 
many clear photographs of herbarium specimens and 
the various species of the genera Lithocarpua and 
Quercuft , which all come under the general category 
of ‘oaks’, are described in detail. Three sub-genera 
of Quercua are recognised —- Cyclobalanopaia, Erythro - 
tmlanus and Lepidobalanua . A useful list at the end 
of the article sets forth the common name, the group 
and the area of origin in non-technical, as well as 
in botanical, language. Several notes on wane South 
American oaks and garden forms help to clear up 
difficulties of classification, and a fairly extensive 
bibliography is added. 

A Polish Guide to Zoology 

The Polish Institute for the Promotion of Science 
and Letters is publishing a “Handbook for Self- 
Education” (Poradnik dla Samoiikow) under the 
general editorship of Prof. S. Miehalski, and vol. 10 
(554 pages), dealing with histology, animal physio¬ 
logy, embryology and comparative animal psycho¬ 
logy, has just been issued (Warszawa. Irnienia 
Mianowskiego. 18 zlotys). This is the second section 
on zoology and contains contributions from Profs. 
Maziarski, Bialisewicz and Godlowski, whilst Miss 
Bolin-Drzewina’s article on animal psychology, 
originally written in 1929, is very fittingly appended. 
Tho object of this publication is to guide students 
(and lecturers) in their reading and to direct attention 
to general principles, to the historical developments 
and especially to the literature of each branch of the 
subject. It is not intended to supplant any of tho 
standard textbooks but to supplement them. It is 
noticeable that the authors are most familiar with 
German treatises on tho various branches of zoology 
under consideration, but some French and, more 
rarely, English works are cited and listed in the 
bibliographies. The work will prove useful to those 
Polish students who, for any reason, do not enjoy 
close contact with their lecturers, and it has ap¬ 
parently been compiled with that object in mind. 

Veterinary Research in the Union of South Africa 

The eighteenth report of the Director of Veterinary 
Services and Animal Industry, Onderstepoort, Pre* 
toria, contains matter of value to the veterinarian 
and agriculturist. Several papers deal with parasitic 
and virus diseases of animals, and considerable space 
is devoted to the subjects of mineral deficiency and 
metabolism and to plants poisonous to stock. Mr, 
Bedford contributes an exhaustive synoptic check-list 
and host-list of ectoparasites found on South African 
mammals, birds, and reptiles, and Mr. Steyn has 
continued his observations on the effect of sulphur 
on merino sheep. A ration of 6 gm. of sulphur thrice 
weekly improves the condition of the sheep and 





906 


NATURE 


June 24, 1933 


increases the wool yield from an average of 8*4 lb. 
to an average of 11 <625 lb. It also increases resistance 
to prussic acid, and may be of value in reducing 
‘geilaiekte’, a poisoning that arises from ingestion 
of certain plants in which a oyanogenetic glycoside 
is present, Tho report, in two parts, is admirably 
produced and illustrated (Government Printer, 
Pretoria, 20s,) 

Health of the Navy during 1931 

The statistical report of tho hoalth of the Navy for 
the year 1931, by the Medical Director General, Vioe- 
Adm. R. St. G. S. Bond, states that there wan an in¬ 
crease in the incidence of disease as compared with 
the five years 4 average and with 1930, largely due to 
an increase in influenza of nearly 2,000 cases. Malaria 
and venereal diseases declined markedly. Nine cases 
of undulant fever were reported from the Mediter¬ 
ranean station. It is remarked that undulant fever 
has increased among Maltese civilians, and in conse¬ 
quence a Government commission is considering the 
possibility of introducing the compulsory pasteurisa¬ 
tion of goats 4 milk at a central distributing station 
and the prohibition of. retail sales as at present 
transacted by driving the goats from door to door. 
Only five cases of enteric fevers were reported. 

Index Veterinarius 

The first number of the Index Vetermarius, cover¬ 
ing the indexing done at the Imperial Bureau of 
Animal Health during the first quarter of 1933, will 
be issued during the summer. This work will be a 
complete index to publications relating to veterinary 
research and publio health administration and educa¬ 
tion. An annual volume, which will be in crown quarto 
size, will run to about 1,000 pages; and a number, 
consisting of about 400 pages, will be issued each 
quarter. About 10,000 references will be indexed 
each year, each reference being suitably cross-indexed 
alphabetically both under the names of authors and 
subjects and, with cross-indexing, there will be 
about 60,000 insertions in a volume. The price of 
the Index is £4 a volume (four quarterly issues) 
including postage. Orders should be sent to the 
Imperial Bureau of Animal Health, Veterinary 
Laboratory, Ministry of Agriculture and Fisheries, 
Weybridge, Surrey, England. 

Library of the London School of Hygiene and Tropical 
Medicine 

The London School of Hygiene and Tropical 
Medicine has issued a second edition, compiled by 
the librarian, Mr. Cyril Barnard, of the “Hand List 
of Periodicals*' contained in the Library on January 
31, 1933 (Wightmaa and Co.* Ltd., Dugdalc Street, 
S.E.6. Is. 3d.). The arrangement of entries is alpha¬ 
betical by titles, according to the rules adopted in the 
“World List", and the u World List" numbers are 
added to all the periodicals which are contained in 
that publication. An index of societies and institu¬ 
tions is appended, with the number in the list of 
the periodicals attached t6 ea<ih «5ntry. 


Service for the Blind 

The Report of the Librarian of Congress for 1932 
witnesses to the effort being made to meet the needs 
of blind readers in the United States. The number 
of blind readers who borrowed embossed materia] 
during the year was 3,226, and the library collection 
now contains 24,824 items. An attempt is made to 
furnish blind readers with the best literature in all 
fields of knowledge which, on account of the financially 
unprofitable nature of embossed printing, they have 
hitherto been unable to obtain. The typo of book 
suitable for transcription is limited, since works the 
value or attractiveness of which rests largely upon 
illustrations, are barred. But within the limits, tho 
special accessions, which began with Woodrow 
Wilson’s “George Washington" and contain, on the 
scientific side, works by Jeans, Maeterlinck, Arthur 
Keith, Harvey-Gibson, Russell and others, make a 
notable list of 126 works in Braille and 31 in Moon 
type. 

Preservation of Metallic Objects in Museums 

Museum curators are often faced and baffled by 
the problem of dealing with objects of metal which 
have deteriorated through exposure, and tend to go 
from bad to worse when placed on exhibition. They 
will find a very useful guide to the most satisfactory 
methods of treatment in a paper by Dr. Alexander 
Scott in the Museums Journal of April (p. 4), where, 
in addition, hints are given for making brittle sub¬ 
stances flexible, for using hydrogen peroxide in re¬ 
storing degraded flake white to its original colour, 
for treating foxed prints and removing oil stains. 

Collection and Preservation of Animals 

The National Museum of Canada has ju&t 
published a work on "Methods of Collecting and 
Preserving Vertebrate Animals”, whioh ought to 
prove useful to travellers and holiday-makers who 
wish to add to their pleasures that of contributing 
to the knowledge of their country’s fauna (Nat. 
Mus. Canada, Bulletin No. 69, Biological Series, 
No. 18, Ottawa, 1932). While less compact and lees 
convenient in size for carrying than the well-known 
British Museum collectors’ handbooks, Mr. R. M. 
Anderson’s book has the advantage of being more 
thorough in its treatment and of containing a large 
number of illustrations showing steps in the progress 
of skinning. In separate chapters it deals with the 
collecting and skinning of mammals, birds, reptiles, 
amphibians and fishes, and a special chapter 
describes the collecting of skeletons. There are 1^6 
pages of descriptive matter, a very complete index 
of 5 pages, 46 illustrations, and the cost is only 
8 # cents. 

' ' , .‘U 

The late Lieuc.-CoI. A. W. Alcock 

.Jw connexion with the obituary notice of the jl&e 
Lieut.-Ool. A. W. Alooek in Naxobb of Aprilim, 
D*i B. Praahad, of tho Zoological Surtey oflxph, 
etutes that Col. Aloook’s association kith the Tn4$jn 
Museum began at the oqd Of the survey seasott>' : Of 
1888 - 8 ®, for -wiUi ’ 
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monsoon the surgeon-naturalist used to come every 
year for the reoesn period to the Indian Museum, 
to work out his collections. During the four years 
of his appointment as the surgeon-naturalist, Aloock 
spent every recess season in the Indian Museum, 
and it was during this titne and as a result of his 
association with J. Wood-Mason, then superintendent 
of the Indian Museum, that Alcock developed his 
interest in Crustacea. In April 1893, Alcock was 
appointed officiating superintendent of the Indian 
Museum, and was confirmed in this appointment 
in May on the death of Wood-Mason; he held 
the appointment as professor of zoology in the 
Medical College of Calcutta as a subsidiary charge. 
The dates given in the obituary in Nature, which 
differ slightly from those quoted by Dr. Prashad, 
were taken from Col. Alcock’s own diary. 

Announcements 

Prof. R. G. Harrison, professor of comparative 
anatomy at Yale University, will deliver the 
Croonian lecture before the Royal Society on June 29, 
at 4.30. The title of Prof. Harrison*6 lecture will be : 
“The Origin and Development of the Nervous 
System studied by the Methods of Experimental 
Embryology". 

Me. K. S. Krishnan, reader in physics in the 
University of Dacca, has been elected secretary of 
the Indian Association for the Cultivation of Science, 
210 Bow Bazar Street, Calcutta, in succession to 
Sir C. V. Raman.’ Mr. Krishnan has also been 
appointed the Mahendralal Sircar research professor 
in physics of the Association. 

The Medical Research Council, acting for the 
Rockefeller Foundation, has awarded travelling 
fellowships for the academic year 1933-34 to the 
following: Mr. H. W. Fullerton, Department of 
Medicine, University of Aberdeen ; Miss M. H. 
Roscoe, Lister Institute, London ; Dr. D. Sheehan, 
Department of Anatomy, University of Manchester ; 
Dr. 6. Zuokerman, Department of Anatomy, Uni¬ 
versity College, London. Dr. Sheehan’s fellowship 
is tenable at Montreal; the others at centres in the 
United States. 

The annual field meeting of the Association of 
Economic Biologists will be held on July 14 at the 
University of Reading. Visits will be made to the 
University Horticultural Station, the Agricultural 
Botanic Garden and the National Institute for 
Research in Dairying. Further information can be 
obtained from Prof, R. H. Stoughton, The University, 
Rea&ng. 

\ Tffit fifty-seoand annual meeting of the Society 
M Chemical Industry will be held at Newcastle-on - 
|W oq July 10-14, under the presidency of Dr. 
jlti Jgil' Pickard, who has chosen for the title of his 
•Residential address “The Industrial Use of Textiles”. 

discussions have been arranged by the 
various groups of the Society. Further information 
obtatowj fkom Mr, J. W. Craggs, 4, St. 
Btitirohga, Ndwesetie-on-Tyne, 1. 


The fourth International Congress for Applied 
Mechanics will be held at Cambridge on July 3-9, 
1934, All persons interested in the subject are invited 
to attend and submit papers. It is suggested that 
the subjects be grouped as follows: rational 
mechanics, including vibrations of structures and 
machines ; mechanics of fluids, including turbulence, 
the boundary layer, heat transfer and compressible 
fluids; materials, including elasticity, plasticity, 
fatigue and crystal structure ; water waves, including 
resistance and stability of ships and seaplanes. 
Further information can be obtained from tho 
Secretary, Fourth International Congress for Applied 
Mechanics, Engineering Laboratory, Cambridge. 

The prospectus of the German Chemioal Plant 
Exhibition (‘Achema VII*) to be held in Cologne on 
May 18-27, 1934, has recently been issued. The 
annual general meeting of tho German Chemical 
Society and other scientific and technical societies 
will be held in Cologne at the some time. The prepara¬ 
tions which have been made from the point of view 
of technical organisation in the interests of all those 
taking part in this Exhibition are fully set forth in 
the prospectus, a copy of which may be obtained 
free of charge on application to the f Deohema\ 
Deutsche Gesellsohaft fur chemisches Apparatewesen 
E.V., Achema-Gesch&ftsstelle, Seelze bei Hannover. 

We have received the first number of a new 
Journal of the Chinese Chemical Society , which is to 
appear quarterly, the editor being Mr. C. L. Tseng, 
of the National University of Peking, Peiping, China. 
This contains several original communications, in 
English, including studies on Chinese natural 
products. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
inspector of wireless engineering to the Air Ministry 
—The Secretary, Air Ministry, Adastral House, 
Kings way, London, W.C.l (June 26). Temporary 
civil engineering assistants for the Directorate of 
Works, War Office—The Under-Secretary of State 
(C.5), War Offioe, London, S.W.l (June 28). A city 
engineer and surveyor of the City of Bradford—The 
Town Clerk, Town Clerk’s Office, Bradford (July 1), 
A woman assistant chiefly in organic and inorgamo 
work at the Air Ministry, Kidbrooke—The Secretary 
(I.E.2), Air Ministry, London, W.C.2 (Juno 30). , A 
technical assistant on the scientific staff of the 
Fishery Board for Scotland—The Secretary, Fishery 
Board for Scotland, 101 , George Street, Edinburgh, 2 
(July 5). A University reader in zoology at Birk- 
beck College—The Academic Registrar, University 
of London, S.W.7 (July 10). An assistant curator"of 
the Royal Albert Memorial Museum, Exeter—The 
Town Clerk (July 12). A teacher of machine drawing, 
electricity and mathematics at the Chatham Junior 
Technical Sohool^The District Education Officer, 16, 
New Road Avenue, Chktham. A head of tho Physics 
Department of the ’ Swansea Municipal Technical 
College—The Director of Education, Education 
Office^ Dynevor Place, Swansea* : 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he, undertake to return, nor to correspond unth 
the writers of , rejected manuscripts intended for this 
or any other part of Natukb, No notice is taken 
of anonymous communications .'] 

Electron Polarisation? 

Some years ago I published, in collaboration with 
Mr. H. Jones 1 , a paper in the course of which certain 
experimental observations were recorded on electrons 
which had passed through hydrogen gas and had 
suffered therein two inelastic collisions. Certain 
arguments were based on these observations from 
which a determination of the probability of effective 
collision was obtained. In some very recent work 
in this laboratory, I have been attempting to use the 
same method in the case of helium, using apparatus 
of a very much more refined character. Briefly, 
narrow electron beams are used of velocities between 
50 and 400 volts which pass through helium at low 
pressure making elastic and inelastic collisions on 
the way. The beam can bo oriented at various angles 
with respect to fine slits through which, at the zero 
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Flft. 1. Magnetic spectra of 300 volt electrons making inelastic 
Impacts in helium. Second inelastic collision* occur only with small 
probability. 

angle, the beam passes. After the beam has passed 
through ttie slits, they enter a magnetic field at right 
angles to their path, are deflected through 180°, and 
are then recorded photographically on a film. The 
film on development shows a magnetic spectrum, 
exhibiting not only the full velocity line (F in Fig. 1) 
corresponding to those electrons which have proceeded 
straight through the slits from the gun or have 
suffered only elastic collisions on the way, but also 
at lower velocities various narrow lines correspond¬ 
ing to energy losses, the most probable of which I 
have previously shown to be that corresponding to 
the transition VS Q ~ 2 *Fy This loss line (Lj is quite 
intense and the probability of a collision of the type 
necessary to produce this loss has been accurately 
measured in this laboratory at various impact energies. 

It occurred to me to try to obtain* by lengthening 
the time of exposure, a mark on the film correspond¬ 
ing to two collisions of this kind. I refer to this line 
on tho film as L v It appears to be difficult to get it. 
At zero angle the probability of its production— 
that is to say as measured by the ratio of the in¬ 
tensities LtfLi ooreoted, of oourse, for the disparity 
of the paths of the F and L 1 electrons—is much 
less than the corresponding ratio L x jF. Very 
careful observations have been taken in order 


to eliminate all possible experimental ‘snags’, but 
there is no doubt that at zero angle and at 
velocities of several hundred volts the effect 
occurs. At the same time, it is a striking fact that 
the L % loss corresponding to three collisions is obtain¬ 
able, and in fact tho probability L,/L g ls much greater 
than is to be expected from a simple point of view. 

The experiment has been extended from zero angle 
and it appears that the L % loss at three or four hundred 
volts reaches a maximum intensity at three or four 
degrees, but at thirty degrees is entirely absent in 
spite of the very high intensity of L x , 

These are remarkable facts and one explanation 
which suggests itself, with due diffidence in view of the 
smallness of relativity spin on the quantum theory, 
is that the inelastically scattered electrons from helium 
are polarised. It seems clear that they are in some 
manner different from the original electrons which 
leave the electron gun, for hod they been precisely 
similar the probability of a further inelastic collision 
would have been precisely the same. 

I propose to extend theseobservations to largerangles 
than thirty degrees and to gases other than helium. 

Some results are shown in Fig. 1. There are 
twelve different exposures on this film, the six 
lines at tho top having been taken with a smaller 
magnetic field to serve the purpose of reference lines 
for intensity measurement. The six spectra shown 
below are of increasing times of exposure from right to 
left. The absence of L t is to be noted (though it is 
just visible in 5)—and the presence of L s in 5 and 6. 
The photographs lose a good deal in reproduction. 

The University, R. Whiddington. 

Leeds. 

June 12. 

1 rkil. May., 1S2*. 


Structure of the Molecule of 12 -Phosphotungstic Acid 

The structures and formula? of the heteropoly acids 
have long been a subject for speculation. In 1929, 
Pauling 1 , on theoretical grounds, proposed a structure 
for the molecules of the 12-heteropoly acids, which 
gave the formula of 12-phosphotungstic acid as 
H,[P0 4 .W 1J 0 llt (OH) M ]nH a 6. 

The structure of 12-phosphotungstic acid has 
recently been found in this laboratory by X-ray 
analysis, using tho powder method. The phosphorus 
atom is at the centre of a regular tetrahedral group 
of four oxygen atoms, and each tungsten atom is 
approximately at the centre of a distorted octahedral 
group of six oxygen atoms. Tho complex acidic anion 
is a co-ordinated structure consisting of a central P0 4 
group surrounded by twelve WO, groups as a shell, 
linked together by shared oxygon atoms. The 
arrangement differs from that proposed by Pauling. 
The complex anion is found by experiment to be 
PW „()“*, and has the point group symmetry Td. 
The twelve WO, octahedra are arranged in four 
groups. Each group consists of three WO g octahedra 
arranged round a trigonal axis, so that the co¬ 
ordinates of the three tungBten atoms are of the 
type (a, a, b) (a, 6, a) (6, a, a), with two oo-ordinates 
equal, referred to the rectangular axes of cubic 
symmetry, with origin at the centre of the central 
phosphorus atom. 

Fig. 1 shows the arrangement of one group of three 
WO! octahedra relative to the P0 4 tetrahedron. 
Considering at first only this one group of three 
octahedra, there is one oxygen shared in common 
between the three WO, octahedra and the central 
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P0 4 tetrahedron, and each ootahedron shares two 
other oxygens, one with each of its two neighbours. 
Thus each ootahedron has two edges shared, ono 
with each of the two neighbouring ootahedra. Four 
such groups of three ootahedra are arranged round 
the central P0 4 tetrahedron in tetrahedral symmetry, 
so that each oxygen of the P0 4 tetrahedron is now an 
oxygen already shared between three WO e ootahedra. 

The complete acidic anion PWj,0~J is shown in 
a simplified form in Fig. 2. It will be seen that each 
W0 4 octahedron, besides sharing two oxygens with 
ootahedra in its own group of three, also shares two 
oxygens with ootahedra in other groups. In the 
complete acidic anion each W0 4 octahedron consists 
of one oxygen shared between three WO, ootahedra 
and one PO* tetrahedron, four oxygens shared 
between two WO, ootahedra, and one oxygen 
unshared with other polyhedra. The twelve tungsten 
atoms lie on a sphere with the most even distribution 
possible, each tungsten atom being equidistant from 
four other tungsten atoms. 

In the partially dehydrated acid examined, which 
contained six or seven molecules of water of crystal¬ 
lisation per molecule of acid, these acidic anions pack 
together with body-centred cubic symmetry, of point 



FlO. 1. Arrangement of one group Fia. 2. 
of three WO, ootahedra relative to 
the central PO, tetrahedron. 


Complete complex anion, 


group symmetry T®. The edge of the unit cube is 
12*14 ± 0*005 A. The water of crystallisation packs 
in the interstices between the anions. The agreement 
between observed intensities and those calculated 
for this structure is good, and proves its correctness. 

This structure gives the formula of the molecule of 
12-phosphotungstic acid as HiPW u O 40 . The formula 
of the acid is perhaps best written H»P( W„0 10 ) 4 .nH*O, 
to indicate that the anion is a modified PO“J 
tetrahedral group, in which each of the four oxygen 
atoms has been replaced by a W^J group, each 
group consisting of throe W0 4 ootahedra 
sharing oxygens with other ootahedra. This formula 
agrees with the mass of chemical evidence. This work 
will shortly be published elsewhere in moro detail. 

It has been proved that the molecule of several 
other 12-heteropoly acids also have this type’ of 
structure, which is apparently the structure for the 
whole series of the 12-heteropoly acids. This examina¬ 
tion of other acids is not yet complete. Work is also 
in progress on the structures of other hydrates and 
salts of the heteropoly acids. J. F. Keggin, 

Physical Laboratories, 

University, Manchester. 

May 10. 

1 PwiUnfi, L., J. Am** Glum. ft, 61, 2068 ; 1920. 


Bands in the Thermoluminescence Spectrum of 
Fluorite from Obira, Japan 

The natural thermoluminesoence spectrum of almost 
colourless fluorite from Obira consists of six distinct 
narrow bands, namely, * 1( ot t , a 8 , p lt p 8 and p a . 
Denoting the wave number by v, it has been con¬ 
firmed experimentally that - Vai.v/j, — v at . —v a *are 
constant, therefore it seems to bo plausible to separate 
the six bands into two groups, a 1( a„ a* and p l( p a , p 4 . 



FIG. 1. Above, photometric curve of riAtural thermo- 
luminescence spectrum. Below, spectrum of natural thermo- 
lumlnesecuce and of mercury. 

This is indicated in Fig. 1 and the accompanying 
table. From those results the energy levels assumed 
in the fluorito phosphor are as si 1 own in Fig. 2. 


a-Kroup 

A(mM) 



47H 

20900 


642 

18500 

a. 

574 

17400 


0-aroup 

j A(inM) 

V (cm.' 1 ) 


j 


A 

1 880 

26300 

An 

1 420 

23H0O 

A 

i 48,1 

22900 


A v i™- V A-V a , — 5400 
AV.^Vft-Vai-BaOO 
AV.^Vft-Va,-6600 


AV Incan "-64(H) 


When the specimen was heated until all natural 
thermoluminescenee disappeared and then irradi¬ 
ated by X-rays (from a Coolidge tube with a molyb¬ 
denum anticathode, working at 10 milliamperes and 
40 kilovolts), it gives, as will be seen in Fig. 3, the 
thermoluminescenee spectrum, the wave-lengths of 
which coincide with those of the natural thermo - 
luminescence, A comparison of tho two photometric 
curves reproduced in Figs. 1 and 3 shows, however, 
that there is a remarkable change in the relative 
intensities of the bands ; in the natural thermo- 
luminescence the intensity of the a-group bands is 
weaker than that of the p-group, while in the restored 
thermoluminescenee the former is definitely stronger 
than the latter. Further, in each group the longer 
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the wave-length of the band, the weaker the intensity, 
and this relation remains always unchanged. 

The specimen treated with X-rays to restore its 
thermoluminescent power, omits, when heated, the 
bands belonging to the a-group at temperatures 
lower than 200° C. On the other hand, the bands 
belonging to the (3-group are emitted only when the 




temperatures exceed 200° C. Thus we can separate 
those two groups thermally. 

It is also of interest to note that the oxides of rare 
earths extracted from this specimen were proved to 
be colourless and extremely small (0 004 per cent) 
in amount. 

Similar investigations were carried out on several 



Fie. 8.—Above, photometric curve of thermolumlncftcence 
spectrum restored by exposure to X-raya. Below, spectrum 
of restored thermoluxnlueacence and of mercury. 


other specimens of fluorite, but such regular results 
as the above have not so far been obtained. 

Ei-icki Iwase, 

Institute of Physical and 
, Chemical Research, 

Kongo, Tokyo, Jspan. 

March 10* 


Form And Vibrational Frequencies of the Nitrogen 
Dioxide Molecule 

Messrs. Harris, Benedict and Kino in a recent 
letter 1 have criticised our deductions and experi¬ 
mental data for nitrogen dioxide. They raise points 
of general interest which therefore merit reply. 

We would first point out that our work on the 
structure of triatomic molecules has led to certain 
conclusions which apparently make it possible to 
predict the normal structure of such molecules. It 
seems that if the electrons available for molecular 
binding are insufficient to occupy the necessary 
molecular properfunetions, as they are in the case 
of an odd molecule, the structure' of the latter is 
probably that of the next higher molecule, and with 
the addition of electrons this structure opens out*. 
Thus water (H,0) and chlorine monoxide (01,0) have 
a vertical angle in the neighbourhood of 00°, but 
ohlorine dioxide (CIO,) is like sulphur dioxide (SO,) 
with 120° for this angle. If this rule holds, nitrogen 
dioxide (NO,) will be like carbon dioxide (CO,) and 
the nitrite ion in aqueous solution, which an* 
rectilinear. 

It is difficult to know what is the structure proposed 
by our critics. If by slightly bent, they mean a 
vertical angle of, say, 170°, we think this an unlikely 
equilibrium condition, having little mechanio&l 
significance. On the other hand, if the value sug¬ 
gested is near 120°, there would be no difficulty in 
perceiving the second fundamental frequency assumed 
by them but actually missing from the observed 
spectrum. 

We would emphasise that the proper place to look 
for the fundamental frequencies of the ground state 
of any molecule is where they occur, that is, in the 
infra-red spectrum. It seems to us that to select 
frequency differences from the ultra-violet, and then 
to adjust the infra-red spectrum to suit, is the inverse 
of the correct procedure, and leads to incorrect 
results as in the well-known case of chlorine dioxide 8 . 
It is by this method, however, that Harris, Benedict 
and King assume the fundamental frequencies of 
751 om.* 1 .and 1321 cm.*" 1 ; as these authors have 
only examined the infra-red spectrum between 1 and 
4 p, whereas our results extend to 18 p, they have still 
less justification for their assumptions and criticisms. 
By the courtesy of Prof. T. M. Lowry, we have been 
privileged to see a proof of the results of Sutherland’s 
recent examination of the spectra of NO, and N,O t : 
in agreement with our measurements, the first of these 
frequencies is present in N,0 4 , but disappears com¬ 
pletely in NO,; the seoond is missing from our 
spectrum, but is shown by Sutherland to be due to 
formation of sodium nitrite on the rocksalt windows 
in the cases where it has been recognised. Since a 
strong band does exist at 641 cm.- 1 , it is better to 
take this as a fundamental frequency, particularly 
since Harris, Benedict and King admit that all their 
bands can be accounted for by our assignments. 

These investigators also apply certain deductions 
of Gerhard and Dennison to show that the intensity 
of an expected Q branch is small. On further reading, 
they will see that the work cited deals with the 
symmetrical rotator, and has no connexion with the 
present case. If the molecule were like sulphur 
dioxide or ohlorine dioxide, the Q branch would be 
very powerful. 

The complex spectra observed in the ultra-violet 
may be due to other easily exoited electronic states, 
tod since the frequency differences observed do not 
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occur in the infra-red, they must bo ho. Furthermore, 
if nitrogen dioxide (NO*) loses its odd electron it 
will have the sulphur dioxide (SO,) structure with 
the obtuse vertical angle. 

Finally, we fail completely to understand why the 
term ‘molecule 1 should not be applied to N*0 4 . To 
attribute the existence of this substance to a “short¬ 
lived partnership' 1 between two NO* groups is 
contrary to the chemioal and physical stability of 
the molecule, which leads and has a life altogether 
different from such physically stable and spectro¬ 
scopically well recognised molecules as OH, CH„ 
etc. The underlying assumption of the authors leads 
to the undoubtedly erroneous statement that all the 
frequencies of NO* appear in N*0 4 . With the forma¬ 
tion of a new molecule we have new fundamental 
modes of vibration, and new frequencies. 

C. R. Bailey. 

A. B. D, Cassie. 

University College, 

London, W.C.l. 

May 3. 

1 Nature. 181, 021. A£rlJ 20. 1033. 

* Uiui&te, Nature, 181, 438. March 2ft, 1033. 

■ Hailey and Cajwle, l*roc, Roy. Soc., A, 137, 022. 


Recently Bailey and Cassie 1 have reported 
observations on the infra-red absorption spectrum 
of the gas mixture of NO a and N,0 4 . Harris, Benedict 
and King* have directed attention to the fact that 
the results of Bailey and Cassie are, in some respects, 
not in agreement with their observations and the 
results of previous investigators. 

Bailey and Cassie obtained a spectrum for this 
gas with absorption bands at 15-6, 13*4, 7 *92, 6 17, 
5*75, 3*22 and 2*91 p at room temperature, and 
report the disappearance of all the bands except 
those at 6*17 and 15*6 \l at a temperature of 100° C. 

The infra-red absorption of this gas in the range 
2 ja to 16 (4 has been investigated by me. Bands 
were found at 16*6, 13*3, 7*85, 7*28, 6*14, 5*7, 3 *89 
and 3*3 ft at room temperature. These bands were 
then examined at temperatures ranging from 3° C. 
to 150° C. The bands at 3*89, 6*7, 7 *85 and 13 *3 {i 
were decreased in intensity as the temperature was 
increased and disappeared entirely at 150 u C. They 
are therefore attributed to N 8 0 4 . The bands at 3 *3, 
6-14, 7*28 and 15*6 p remained at the higher tem¬ 
peratures and were decreased in intensity as the 
temperature was lowered, and are therefore ascribed 
to NO*. These experiments wero carried out with 
considerable care and the results can be stated with 
some degree of certainty. 

If the bands at 7*28 p (Vi * 1373 cm.- 1 ), 16*6 p 
(v, «* 641 omr 1 ), 6*14 p (v* ■■ 1628 cm.- 1 ) are taken 
os the fundamental frequencies of the NO* molecule, 
the 3 -3 p band can be accounted for as the over¬ 
tone, Vi 4- v*. This selection of frequencies is con¬ 
sistent with an obtuse isosceles triangular structure 
with an apex angle of about 116°, when the bonds 
between the N-atom and the respective O-atoms are 
assumed to be equal* The spectrometer used did not 
permit resolution of any of the bands into rotational 
fine structure, and therefore no definite conclusions 
regarding the structure of the NO* molecule can be 
derived from these observations. 

These results are somewhat in agreement with 
those obtained by Hands, Benedict and King from 
the absorption spectra of this gas in the visible and 
ultra-violet, and substantiate their argument that 


the structure of the NO* molecule is not linear. The 
frequency, v J( which they give as 1321 • 1 cm. -1 probably 
corresponds to the band at 7*28 p (1373 cm,- 1 ) ob¬ 
served by the author in the infra-red. This band, as 
predicted by Harris, Benedict and King, is less 
intense than the other two fundamentals, and appar¬ 
ently was not observed by Bailey and Cassie. How¬ 
ever, it does not appear probable that the frequency 
at 751*1 cm.- 1 , which Harris, Benedict and King 
assign to v 9 , the deformation frequency, is a funda¬ 
mental of NO„ since the infra-red bond at 13*3 p- 
corresponding to this frequency is due to N*0 4 and 
is not present in the spectrum of NO*. 

From these considerations it appears very likely 
that the fundamental frequencies of the NO* mole¬ 
cule are 841, 1373 and 1628 cm.* 1 . 

Details of the above results will be published else¬ 
where. 

Roland Sohaffert. 

Dept, of Physics, 

University of Cincinnati, 

Cincinnati, Ohio, U.S.A. 

May 11. 

1 Bailey and (3as»lu, NATURE, 181, 239, Feb. 18, 1933. 

1 Harris, Benedict and King, Nature, 181, 021, April 29, 1033. 


Crystal Structure of Vitamin B| and of Adenine 
Hydrochloride 

Crystals of vitamin Bj (hydrochloride) from 
various souroes have been examined. All have been 
found to be substantially identical in form and X-ray 
patterns. A very slight difference in optical properties 
may, however, point to the existence of a variable 
amount of impurity in solid solution. The angle 
between the c axis and the principal direction y 
is 19° 40' ± 20', 19° 20' ± 20', 19° 20' ± 20' and 
19° 0' ± 20' in four specimens prepared respectively 
by Windaus and Tschesche, Jansen and Donath, 
and Peters (two specimens separated at different pH)* 
The crystals were monoclinic, tabular on b and slightly 
elongated along c, showing faoes (010), (110), (Oil), 
and sometimes (1 KT) and (2 KT). The cell dimen¬ 
sions are ; Q SL.2 12*62A.; b = 20 53A.; c-6*96 A.; 
P — 66° 5'. The space group is probably G* h — P2*/a 
Assuming four asymmetric molecules per cell and the 
measured density 1 *43, the molecular weight is 358, 
in good agreement with 355 calculated from the 
formula of Windaus 1 , C la Hi B 0*N 4 S, 2HC1. The optical 
properties are: optic axial plane 6, y is 19° 20' from 
c in acute angle; optic axial angle large, undeter¬ 
mined, sign probably negative, birefringence high. 

Combining the indications, it is possible to form 
some idea of the size and shape of the molecule. 
The molecules must be fiat, of dimensions some 
8 A. X 10 A., suggesting conjugated ring structure; 
they must be nearly in (20l) planes and form a 
double layer parallel to (010). The intensities of 
(020)m, (04G)m, (060)*i show that the heavy atoms 
S, Cl do not both lie at the ends of the molecule. 
Beyond that it is impossible to go at present, but 
if alternative chemical formulae could be prepared, 
there exists enough X-ray data to discriminate 
between them. 

As mentioned in recent letters to Nature 1 , there 
is a dose resemblance between the crystals of vitamin 
B 4 prepared by Peters, and adenine hydrochloride. 
This has been fully confirmed by our crystallographic 
investigations. In external form and optical 
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properties the two crystals are identical. The only 
difference that could be detected was that the B 4 
crystals, of which not more than 0*01 mgm. was 
available, appeared slightly inhomogeneous, one 
component possibly difEering from the others, and 
from adenine hydrochloride by at most 0*3 per cent 
in spaoings. 

The crystals were monoclinic, tabular on c and 
slightly elongated along b, showing faces (001), 
(100), (011) and (110). The celt dimensions are 
a =* 8-71 ± 0*015 A.; b -= 4*80 ± 0*005 A.; c = 20-00 
± 0 05 A. ; (£ — 62° O'. There are four molecules 
of the hydrochloride and two of water per 
cell. The space group is probably C* h — P2/c. It 
may, however, be — Pc, as some crystals seem 
hemihedral, though there is no trace of pyroelectricity. 
In either case the molecules are asymmetric. The 
optical properties art) : optic axial plane 6, y i 8 8° 
from c in obtuse angle ; optic axial angle medium ; 
sign positive ; high birefringence. This is a typical 
structure for condensed ring molecules arranged in 
two layers with their principal directions noarly 
parallel to the c axis, and their ring planes inclined 
30°-40° out of the (100) planes. 

This investigation would seem to suggest that the 
substance showing B 4 activity can only exist as an 
impurity in the crystals prepared by Peters. There 
are three possibilities : 

(а) The impurity is in the form of on amorphous 
material adsorbed on the crystals, or if it is in solid 
solution, it must either : 

(б) be present in extremely minute quantities or 
(c) itself be a substance closely allied to adenine 
hydrochloride. 

J. D. Bernal. 

D. Crowfoot. 

Dept, of Mineralogy and Petrology , 

Cambridge. 

May 24. 

1 A. Wlndaus, H. Tuchrsche and H. Ruhkopf, Nach. Qub. TTiM. 
imitytn, 342; 1932. 

• R, D. Heard, U. W. Klnnertiltiy, J. E. O'Brien, K. A. Peters and 
V. Reader, Nature, 1U, 017, April 29, 1933. H. Tachcache, Ber, t 
66 , 681 ; 1933. 


Mitogenetic Radiation of Nerve 

In his paper entitled “The Physical Nature of the 
Nerve Impulse” published in the Supplement to 
Nature of April 8, Prof. A. V. Hill has oriticised 
a series of papers on mitogenetic radiation which 
have appeared from my laboratory. Although my 
name is not mentioned, I wish to reply as I bear 
complete responsibility for the whole series. 

My first remark refers to Prof. Hill’s description 
of our technique. He confines himself to the method 
of chocking the effect—counting the cells—whereas 
the investigations described in the papers of Kalen- 
daroff and Brainea, quoted by Prof. Hill, had been 
made solely by the mycetokrit method, the experi¬ 
mental and control yeast suspensions being centri¬ 
fuged in calibrated tubes (myoetokrites), that is, 
by a method analogous to the so-called haamatokrit. 
The detailed description of this method given by 
both authors was accompanied by photographs 
illustrating a successful experiment. The same 
method had been also partially used by Schamarina. 
This omission by Prof* Hill is, to my mind, of great 
importance, because if in the oase of counting the 
cells one might suspeot the investigator of being 
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subjective, not doubting his bona fide s, then the 
subjective moment in the results with mycetokrit 
would mean open-eyed falsification of the experiment. 
The results described in the papers quoted had 
actually been based on a large number of experi¬ 
ments (approximately 1,200 by Kalendaroff, 400 by 
Braines, 100 by Schamarina). 

My second correction would be the following. Only 
two papers out of four were mentioned by Prof. 
Hill, whereas two others have been passed over in 
silence. How is this silence to be understood t If 
Prof. Hill did not object to them, then at least one 
of the papers oriticised—that of Kalendaroff—was 
rehabilitated, because both those unmentioned con¬ 
tain nerve radiation spectra nearly identical to those 
described by Kalendaroff. If, on the contrary, Prof. 
Hill did not consider them trustworthy, then he 
certainly should not have missed the opportunity of 
utilising them to convince the reader that our work 
was fantastic. 

Let us pass now to Prof. Hill’s remark about 
Schamarina’s paper. The argument: “When two 
impulses start at opposite ends of the nerve they 
meet in the middle and stop, but again the whole of 
the nerve has gone through the active phase. If 
radiation is given out as the result of nerve activity, 
its emission should occur equally in the two cases’* 
seemed to Prof. Hill quite indisputable, whereas 
neither Schamarina nor any other author over stated 
that there existed or had been proved a simple 
constant relation between the nerve disturbance 
and radiation ; that is, that the excitation and the 
chemical processes in the nerves should always be 
followed by radiation which could be detected by 
our means. On the contrary, in different passages 
of Kalendaroff’s paper, as well as in my introduction, 
there was pointed out the unexplained fact that 
different spectra which had to be considered as 
elementary (such as glycolysis, action of phosphatase, 
etc.) only appeared partly in the nerve radiation. A 
most striking example of this kind was the indication 
made by Kalendaroff of the absence of the glycolytic 
spectrum between the electrodes, where the dis¬ 
integration of sugar no doubt occurred, perhaps even in 
a higher degree. From the above it follows only that 
our data and in particular those given by Sohamarina 
contain some facts not yet explained. It may be 
considered as a commonplace, that with each dis¬ 
covery bringing explanations of the hitherto unex¬ 
plained, new problems, sometimes more complicated 
ones, arise. Even the alternative : “If the results 
are true, we need a new picture of the propagated 
disturbance in the nerve” put forward by Prof. Hill, 
is not to bo feared. There is no reason why this 
picture should remain unaltered or its substitution 
by a new one bring disaster on science. 

My last remark concerns Braines's paper on the 
disappearance of blood radiation after fatigue. It 
is not quite clear whether Prof. Hill doubts the 
existence of blood radiation itself. Blood radiation 
as a constant phenomenon has been proved by a 
number of German and Italian workers. What 
seemed most strange to Prof, Hill was the fact that 
“After seven hours* work the girls were completely 
exhausted**, but this conclusion has been created 
by the author himself. Braines said nothing of “the 
girls being completely exhausted” ; indeed, ;in his 
abstract he pointed out that his method for testing 
fatigue was available for work of moderate diffi¬ 
culty, by which he emphasised that such was his 
estimation of his chief results (109 experiments). 
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The case of sixteen hours’ work had been treated 
separately and gave different results. 

Prof. Hill’s final remark, about radiation from the 
eyes, might remain undiecussed. but for a possible 
misunderstanding which might arise from his state¬ 
ment that “The girls apparently hod only to look at the 
yeast cells to set them dividing’’. Actually, a duration 
of two minutes with intermittent excitation had been 
necessary, which means a radiation dose presenting 
a considerable value on the mitogenetic scale (see 
my monograph). Radiation omitted by the cornea 
had been proved heretofore by different investigators 
of my laboratory in many hundreds of experiments. 

A. Oukwitsch. 

Institute of Experimental Medicine, 

Leningrad. 

May 5. 

Pelvic Filaments of Lepidosiren 

In Mr. G. E. H. Foxon’s opinion 1 the experiments 
which we mode in Mara j 6 are insufficient to prove 
that tho function of the pelvic filaments of Lopido- 
siren is to emit oxygen, although he fully admits 
that our evidence provos that oxygen was givon out 
by the filaments when the fish bearing them was 
placed in deoxygenated water. Ho considers that it is 
more probable that under natural conditions tho 
filaments are concerned with the respiration of the 
parent. 

Mr. Fox oil’s first argument is that the eggs aro 
scattered at random in a single layer over the floor 
of the brooding burrow arid that the smooth surface 
of the egg-shells makes it physically impossible for 
them to bo piled up in a heap round which the 
parent could be coiled up. Dr. Carter, who saw the 
nests himself in Paraguay, states that they aro made 
of dead leaves and grass, collected by the paient 
and taken into the burrow, and that among these 
plant materials the eggs are laid. He also states that 
the male which guards th£ nost is found coiled rotn^ 
the mass of loaves and eggs in an expansion at the 
end of the burrow. In Maraj6, nests were brought 
to us ooch consisting of a mass of wood and plant 
debris within which tho eggs were contained. The 
fishermen who brought our specimens informed us 
that tho nests were taken from the end of the burrow’, 
and we found that the eggs in them were alive and 
developing. Our evidence from the Amazonian region 
is thus in agreement with that of Dr. Carter from 
Paraguay. 

Mr. Foxon’a second argument is that repeated 
visits to the surface, which would have to be made 
if the male were in any way a means of supplying 
oxygen to the young, would be seriously detrimental 
to the welfare both of the male and of the offspring ; 
to the former because the filaments might be bitten 
off by an* enemy, to the latter because, in the absence 
of the male, enemies might enter the nest and devour 
eggs and young. He concludes therefore that the 
male remains in the nest and respires by means of 
the filaments. He regards the filaments as a means 
of diminishing the need of frequent absences of the 
male from the nest. 

Mr. Foxon omits to discuss or even to mention 
the question whether there is enough oxygen in the 
water in the burrow to provide for the respiration of 
the male through the filaments, or even any oxygen 
at all, and the other essential question, that of the 
respiration of the larva. Carter and Beadle found 


from their experimental researches in Paraguay that 
there was goarcely ever a measurable amount of 
oxygen in the water at the bottom of the swamp 
at the season and in tho region in which the nests 
of Lepidosiren were made, that the water in the 
nest-burrows would therefore contain scarcely any 
oxygen or none at all, unloss a supply was obtained 
from the parent fish. In Maraj6 we made no special 
investigation of the oxygen content of the water at 
the bottom of the swamp where Lepidosiren nests 
wore found. Tho few tests we made of water from 
tho bottom of shallow swamp-pools gave from 0-39 
to 0*95 c.c. oxygen per litre. On the other hand, we 
often used water which had boen deoxygenated by 
enclosing a small fish in it to the exclusion of air, and 
the average amount of oxygen left at the death of 
the fish was 1 5 e.c. per litre. It is certain from all 
the evidence we have, that tho water in the nest- 
burrow of Lepidosiren is much bolow this, if not 
actually zero. 

Carter found that tho larva) kept their external 
gills for 45 days after hatching and therefore prob¬ 
ably remained in the nest for that period. Additional 
oxygen could not be obtained from tho water outside 
the burrow, and the only possible conclusion is that 
if the male did not visit the surface at frequent 
intervals to fill its lungs with air, both it and tho 
lame would die of asphyxia in a much shorter period 
than 45 days, or even 45 hours. 

Tho conditions in the experiments carried out by 
us in Mara jo were essentially similar to the natural 
conditions to which the male Lepidosiren and the 
larvae aro subjected in tho nest-burrow. The male in 
the burrow is free to visit the surface at the necessary 
intervals, while the male in our experiments could 
inspire at will. The male in our experiments gave 
off oxygen from its vascular filaments to dooxygenated 
water in a glass tube, the male in the nest-burrow 
with air in its lungs must necessarily give off oxygon 
to the wator in the burrow, which contains loss 
oxygen per litro than the water in our tubes. 

J. T. Cunningham. 

Chiswick, W.4. 

D. M. Reid. 

Science Schools, 

Harrow. 

June 2. 

1 Xati’RK. 183, 732, May 20, 1033. 


In the last paragraph of their letter, Messrs. 
Cunningham and Reid state, “Tho male in the 
burrow is free to visit the surface at the necessary 
intervals , . This is what I deny. The male is 
not free to visit the surface but must remain on 
guard over the young. All who have collected 
Lepidosiren material agree that tho male guard* the 
offspring. Prof. Agar 1 has written : “The oggs are 
placed at the end of the burrow, and the male lies 
in tho passage leading to it, ready to defend his 
homo with his powerful teeth—as I proved unin¬ 
tentionally on my own person, by putting my hand 
into a burrow from which I thought that the male 
had been driven out. I quickly drew it out again 
with my little finger out open.” In the next sentence, 
Prof. Agar continues : “The devotion of the male 
lungfish is truly admirable, for he stays in the nest 
the whole timo, from the moment the eggs are laid 
till the young are ready to leave the nest, a period 
of about seven weeks.” 
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With regard to the amount of oxygen in the swamp 
water, it was found both by Prof. Graham Kerr and 
by Dr. Carter* that eggs and larvaa lived satisfactorily 
and continued their development when kept in pots 
and in holes in the ground, both of which were filled 
with swamp water ; no means of supplying oxygen 
to this water was found necessary, so it must be 
that the amount of oxygen in the swamp water is 
enough to supply the needs of the young Lepidoeirens. 
In this connexion I am not disposed to regard as final 
the estimations of the oxygen present in the swamp 
waters of the Chaco os determined by Dr. Carter and 
Mr. Beadle, for Mr. Beadle* has since shown that 
these figures are subject to a correction which may 
bo so great as 1 c.c. of oxygen per litre. 

G. E. H. Foxon. 

Department of Zoology, 

University of Glasgow. 

June 10. 

1 Proc. Hoy. rhil. Soc. Glatyow, 1900. 

1 Proc . Hoy. Phil. Soc. Qla*gou? t 1028. 

1 J. JAnn. Soc. Zool ., 08, 268 ; 1032. 


Magnetic Quenching of Tellurium Fluorescence 
Theoretical considerations on magnetic quench¬ 
ing of iodine fluorescence have been given by Van 
Vleck 1 . His theory explains the effect as the breaking 
down of a selection rule (which forbids the radiation¬ 
less dissociation), in the vicinity of the state repre¬ 
sented on the Franck-Condon diagram as the crossing 
of a stable and an unstable curve. 

A similar effect was investigated in this work for 
visible resonance series of tellurium (Te B ). The 



potential curves of Te t are not known very exactly 
but the works of Heil* and Hirschlaff* permitted the 
inference that there exist possibly conditions necessary 
for magnetic quenching. Moreover, the comparatively 
large atomic weight suggested that the spin-orbit 
interaction might appear sufficiently strongly to be 
the deciding factor between stable and unstable 
states. The resemblance of tellurium to other 
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elements of the sixth column of the periodic classifica¬ 
tion suggested the possibility of ascribing the visible 
resonance series to *S“*2 transitions. 

The electromagnet used in that work gave, in the 
volume occupied by the tube, a field up to 28,000 
gauss. Special arrangements—a detailed description 
will appear later—made it possible to obtain various 
pressures and temperatures, the vapour being mostly 
superheated. The fluorescence was excited with the 
mercury linos XX 4358 and 4046, and its intensify 
found with a Moll microphotometer. 

The clearest results were obtained with vapour 
at saturation pressure for a temperature of 480°-520° 
C., and superheated to 620° C. The times of exposure 
were not longer than two hours, which assured a 
good stability of temperature. The differences of 
intensity for two exposures in identical conditions 
were found experimentally to be smaller than 1-2 
per cent. The resonance series 4 of X 4358 : 

v - 23,930 - 250*4n + 0-53n* ... (1) 


was measured for 11 Stokes and 3 anti-Stokes lines. 
The quenching in a field of 26,000 gauss amounted 
to about 35 per Cent, and as is seen from Fig. 1, 
was smaller for anti-Stokes lines than for Stokes 
lines. The second, fifth, eighth and eleventh Stokes 
lines (n = 6, 9, 12, 15) which in an unperturbed series 
have weaker intensity than the mean intensity of 
their neighbouring lines, were more quenched (35-39 
per cent) than the others (32-33 per cent). Neither 
result is in accord with the supposition that only 
the excited stato is influenced by the field. The 
quenching of the resonance series of X 4046 was 
measured only for the second and fourth lines and 
amounted to 15 per cent. Other lines wore too weak 
to be investigated or were reabsorbed. 

The magnetic quenching of fluorescence, hitherto 
known for iodine alone and now established for 
tellurium, indicates the existence of a more com¬ 
plicated mechanism of the effect than had been 
supposed. 

Roman Smoluchowski. 

Institute of Experimental Physics, 

University, Warsaw. 

May 12. 
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Number 6o in Time Measurements 
With reference to the note in Nature of March 4, 
p. 299, may I point out that the cycle of 60 years 
does not appear to date back before the Han dynasty 
(say 200 B.cd, and that the cycle of 60 before that 
date only occurs in the actual records as applied to 
days, probably back to about 2000 b.O. There are 
traces of a 10-day period in the ritual records and 
this may predate the 60-day period. T. Fergusson 
considered the 60-years period to have been borrowed 
from India and to be the cycle of conjunctions of 
Jupiter and Saturn in the some geocentric longitude, 
but beyond the fact that Szuma oh’ien used some 
queer foreign names for the years of the 60 cycle, 
there is no real evidence. 

Herbert Chatlby. 
Whangpoo Conservancy Board, 

Shanghai. 

April 25. 
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Vai Script. The results of an investigation of the origin 
of the script of the Vai people of West Africa is re¬ 
corded by A. Klingenheim in Africa, vol, 6, pt. 2. The 
existence of the Vai script was first reported by F. E. 
Forbes, a naval officer, in the middle of the nineteenth 
century. 8. W. Koelle, a German missionary, who 
published an account of the Vai language in 1854, 
met a native, Momoru Doalu Bukere, who claimed 
to have invented the script as the result of a dream. 
European scholars have attributed Vai signs to an 
origin in European letters, arbitrarily solected to 
represent syllabic values. Sir Harry Johnston 
detected Arab influence. Others follow Koelle in 
recognising the piotorial character of certain signs. 
Dr. Momolu Massaquoi, a member of the Vai people, 
is of the opinion that they used a few rude signs 
expressing concepts before a syllabary was intro¬ 
duced. Other scripts of such a type are found in 
West Africa. No documents of this character now 
exist among the Vai, as they were probably written 
on perishable material. Bukoro’s invention would 
appear to have been the substitution of the phonetic 
syllabary for the older pictorial system then prob¬ 
ably in a state of transition. The syllabary possesses 
two classes of signs : (1) original signs, which go 

back to a particular picture ; (2) derived signs, that 
is, derived from the original signs by the use of dia¬ 
critical marks. Among the original signs are repre¬ 
sentations of particular people, people performing 
certain actions, spirits, parts of the body, animals 
and plants, objocts of material culture, and symbols 
for abstract concopts. A special interest of the script 
lies in the fact that it expresses nuances of pronuncia¬ 
tion, and refinements which the study of African 
linguistics has shown to be essential, while giving an 
African people's own view of their phonetics. 

Yuman Ethnology. The University of California for 
some years past has had in progress a programme of 
research on the Yuman family, a distinctive block of 
tribes of some importance living around the head of 
the Gulf of California, which previously had been 
neglected in anthropology. Mr. E. W. Gifford, in 
contributing a unit element on the Cooopa, a tribe 
who lived on the Lower Colorado (Univ, Calif . Pub. 
Amer . Arch . and Ethnol. , 31, No. 5) to those studies, 
outlines the principal results which have been obtained 
by the work of the last ten years. The total Yuman 
territory falls into four natural tracts, each forming 
a region of distinctive geographical features, each 
inhabited by a group of tribes whose culture was 
roughly uniform. So far as known at present the 
languages fall into groups, corresponding fairly closely 
to the cultural and geographical divisions. The first 
group, called by the Spaniards Cochina, held the 
desert central part and a considerable part of the 
southern portion of the Californian peninsula. So 
far aa known, they are extinct and merged in the 
Mexican population. Knowledge of them depends 
upon documentary evidence. The second area is 
mountainous and desert, comprising the northern end 
of the peninsula and a strip of the southern edge of 
the American State of California. This is the area 
of the Diguefio. The third region is the flood-plain 
valley of the Colorado from about Needles to the 
mouth of the river, in which was a string of specialised 
tribes dependent mainly on agrioulture—Mohave, 
Yuman proper, Kohuana, Halyik- 
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wainai and Cocopa with the Maricopa. East of the 
Colorado the fourth group of the Yuma held most 
of north-west Arizona. Those were the Yavapai, 
Walapai and Havasupai. The culture of the Cocopa, 
the subject of Mr. Gifford’s study, is on the same 
basic pattern as in the other great Colorado river 
tribes, Mohave and Yuma, although enmity between 
them was chronic. 

Antimony Poisoning from Enamelled Vessels. The 
Ministry of Health has issued a leaflet (Mom. 171 /Med.) 
on the occurrence of three extensivo outbreaks of 
antimony poisoning due to the use of enamelled 
vessels, fortunately without fatal results. Acid 
drinks were prepared in the vessels, in one caso 
from "lemonade crystals’ which contained tartaric 
acid, in the two other instances from fresh lemons. 
Antimony oxide is widely used, in the place of tin 
oxido, os an opacifying agent in the enamelling of 
hardware of inferior quality on account of its com¬ 
parative cheapness. The vessols in which the lemonade 
had been propared in these outbreaks were examined 
and it was found that the enamel coating had been 
attacked and disintegrated by the acid, and the 
lemonade contained a quantity of antimony in 
solution. 

Crystalline Style in Gastropods* In a paper (Reports, 
Great Barrier Reef Expod., vol. 1, No. 10, 1932) in 
which C. M. Yorige describes the feeding and diges¬ 
tion in the gastropod molluscs Pterocera and Vermetus, 
a list is given of the genera of gastropods in which 
crystalline styles are known to occur. In this list 
are stated the habitat, the feeding mechanisms, the 
nature of tho food and the character of the stylo 
sac—-whether it is in free or in restricted communica¬ 
tion with tho intestine or is separate from the latter. 
Of the forty-one genera in the list, seventeen arc 
marine, four are found in brackish water, seventeen 
in fresh water, two are amphibious and one (Potnatiad) 
is terrestrial, largely subterranean. The genoral con¬ 
clusion is reached that in the Gastropoda the style 
is restricted to herbivorous feeders but is not present 
in all of these. It is confined to those which feed by 
ciliary mechanisms or by tho slow but almost con¬ 
tinuous action of a radula. Tho style assists in the 
passage of a continuous stream of finely divided 
food through tho gut, and in tho effective mixing 
of food and enzymes in the stomach ; by its slow 
dissolution in the stomach it is admirably fitted for 
the liberation continuously of very small quantities of 
enzymo. The different relations between the style sac 
and the intestine aro regarded as correlated with the 
habits of the respective animals and not as having a 
taxonomic significance* 

Plant Vims Research. An up-to-date account by 
Dr. Kenneth N. Smith of the present status of plant 
virus research, together with an extensive biblio¬ 
graphy, is given in Biological lleviews (vol. 8, p. 136). 
A perusal of the review gives the general reader an 
insight into the difficulties which confront the 
workers in this field. In the first place, the physical 
properties of the different viruses are by no means 
uniform. The thermal death points vary from 80° 
to 90° C. for tobaccb mosaic to 42° C. for spotted 
wilt of tomato, and whereas the former can with¬ 
stand diluting to 1 in 10 A , the potato mosaic group 
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are inactivated by quite a small dilution. Further, 
some viruses retain their infective power in vitro for 
a year or more, while others become innocuous after 
a storage period of hours only. Of special interest is 
the section dealing with recovery, carrying power, 
resistance and immunity. Some authentic cases of 
recovery are recorded, but the plants were susceptible 
to reinfection with the same virus. Resistance to a 
specific virus has been foimd among individuals of a 
species or among certain varieties of a plant normally 
susceptible to that virus, but no development of 
immunity has been demonstrated. As regards 
immunological reactions of tobacco mosaic virus, 
separate antisera are produced in rabbits to normal 
sap from healthy tobacco plants and to virus fcap 
from mosaic plants. Appropriate quantities of the 
antiserum to the virus sap completely inactivato the 
virus sap in thiH case. Emphasis is laid on the import¬ 
ance of classifying the virus rather than the disease 
it causes, as hitherto too much stress has been laid 
on symptomatology alone. 

Geology of Rangoon. In his report on “The Geology 
and Underground Wator of Rangoon" (Government 
Printing Office, Rangoon, 1932, pp. 78, with geo¬ 
logical and other maps and sections), Mr. P. Leicester 
presents tho results of a detailed geological investiga¬ 
tion of tho origin, distribution and behaviour of the 
underground water which supplies the needs of 
Rangoon ; and makes a series of recommendations for 
its conservation and future exploitation. Special 
attention is directed towards the prevention of influx 
of saline water from the river and the associated 
deltaic deposits. The work involved the making of a 
geological map of tlut area, and this in turn has 
yielded evidence of oscillations in the levels of land 
and soa during the Quaternary, comparable with those 
experienced in Europe during the glacial periods. 
The rising of the geo-anticline of the ridge that 
tenninatos at the Khwe Dagon Pagoda was followed 
by a fall in sea-level of 250-300 ft., corresponding to 
the lowering of sea-lovel of 40 fathoms over the Sunda 
Shelf described by Molengraaff. Fluctuating re¬ 
coveries are noted, due perhaps to alternating retreat 
and advance of the ice-caps. More recently there 
have been uplifts of the land, witnessed by the 
formation of denudation torraces, while the latest 
changes of all are referred to a slight rise in sea-level 
followed by slight uplifts related to tho still growing 
geo-anticline. These recent movements, marked by 
earthquakes, appear to take place along fault planes 
on the western limb of the anticline of the Dagon 
ridge. 

Ice in the Weddell Sea. Tabular icebergs of twenty 
milos or more in length have been noted from time 
to time by various antarctic expeditions, but in recent 
years their number seems to have increased in the 
Weddell Sea and the South Atlantic, especially the 
Scotia Sea. In an article in the Geographical Journal 
for May, Mr. J. M. Wordie and Dr. Stanley Kemp 
discuss recent records of these bergs and their 
significance. Treating reports by trading vessels of 
large bergs with commendable caution and con¬ 
fining their arguments chiefly to reports from whalers 
and expedition ships, the authors conclude that the 
unusual number of these bergs indicates some ex¬ 
ceptional occurrence in the Weddell Sea. On the 
eastern side, Coats Land, excepting the Stancomb Wills 
promontory, would not be likely to yield many huge 
bergs since it seems to rise into high land not f&r 


from the sea. The Stancomb Wills promontory could 
not account for all these bergs even if it had com¬ 
pletely broken up, as is possible. The Filohner or 
Weddell barrier at the south of the sea is certainly 
in an unstable state but is relatively low and these 
huge bergs aro very lofty. There remains only the 
unknown south-western side of tho Weddell Sea, 
which on account of heavy pack-ice has never been 
approached. Messrs. Wordie and Kerap suggest that 
these bergs come from that coast and indicate ex¬ 
tensive changes in that region and the loss of 
thousands of square miles of barrier ice. These 
changes may have considerably improved tho chances 
of penetrating that unknown quarter. 

Eddy Diffusion. The mathematical treatment of 
eddy diffusion in the atmosphere demands a knowledge 
of analytical methods not possessed by the majority 
of meteorologists, including professional meteoro¬ 
logists. This is unfortunate in view of the great 
importance of eddy diffusion in many meteorological 
problems, for example, those involving the trans¬ 
ference of heat, moisture, and dust particles, to 
mention a few. A number of papers dealing with 
these problems have been written by Taylor, Chap¬ 
man, and others in Great Britain. The latest work 
on the subject, by O. F. T. Roberts, of the University 
of Aberdeen (Mem. Boy . Met . $oc>, 4, No. 37), 
deserves the attention of those interested in the 
subject. In it the author starts with the hypothesis 
that the density distribution due to scattering 
satisfies a functional equation expressing uniformity 
of scattering power, and shows that from this it can 
be deduced that tho square of the standard deviation 
of matter scattered from a plane source varies os 
tho time. The method followed in reaching this 
conclusion is extended so as to show the manner in 
which this density distribution may differ from that 
duo to the assumption of an eddy scatter analogous 
to that which arises from thermal diffusion in a solid 
body. A similar result for homogeneous scattering 
in three dimensions is derived by further analysis, 
and finally the scatter from a fixed point or line 
into a medium with uniform mean flow. 

Penetrating Rays from Thunderclouds. 8chonland and 
Viljoen ( Proc. Roy. 8oc, f May) have looked for a 
connexion between South African thunderstorms and 
tho discharges of a Geigor-Muller counter shielded 
with iron. The counter discharges and tho abrupt 
electric field changes due to lightning discharges were 
recorded side by aide on a chronograph tape, and 
special care was taken to ensure that no spurious 
coincidences w6re produced by the mutual influence 
of the recording amplifiers. A statistical analysis 
of the records showed that for some storms there was 
a pronounced probability of a counter impulse 
coinciding with a lightning discharge. A further 
examination reveals that the probability of counter 
impulses is slightly increased in the few seconds 
which precede a flash. None of these effects was 
observed with storms distant less than 30 km. from 
the station—with nearer storms there was apparently 
a reduced probability of oounts during the time 
when the strongly charged cloud was overhead, 
in agreement with earlier work of Schonland. The 
upward projection of 'runaway electrons’ in the 
intense electric fields of thunderclouds has been 
suggested by Wilson. These electrons may be de¬ 
flected in the earth’s magnetic field and produce 
the results now discovered. 
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Fluorescence of Zinc Oxide. An investigation by 
Beutel and Kutzelnigg (Silzungaber. Wien. Akod. 
Wiss. t 141, 437 ; 1932) shows that the fluorescence 
of zinc oxide preparations is a specific property 
and is not due to traces of foreign metals as 
impurities. The effect is diminished by powdering 
the preparation, and the colour of fcho light is 
affected by the temperature to which the oxide 
has been heated. An intensive green fluoroscence 
is obtained with preparations ignited in a re¬ 
ducing atmosphere, whilst the oxide obtained 
by decomposing the carbonate at 300° shows 
a dark brown fluoz*esoence. A minimum of 
fluorescence strength was found with prepara¬ 
tions heated at 0 OO 3 , and the effect disappears 
when oxide obtained by heating the nitrate 
is strongly ignited. No definite relation between 
physical properties and fluorescence could be 
established. 


Copper Age in Ancient China. Further analysis (cf. 
Nature, 131, 243; 1933) of three ancient halberds 
similar to those found on the Yin site at Honan, 
made by Taurumatsu Dono (Bull. Ohem. Soc . Japan , 
April), showed that one was almost spectroscopically 
free from tin, another contained only 0*60 per cent 
of tin, whilst fcho third contained 2*19 per cent. In 
the first, 15 per cent of lead was present, in the 
seoond 0*58 per cent and in the third 5 *85 per oent. 
Arsenic was either absent or present only as a trace. 
Since tho three objects woro almost identical in 
appearance, it is concluded that the introduction of 
bronze poor in tin occurred in a transitional period 
which came between the copper and bronze ages and 
that this period was very short. The paper contains 
complete chemical analyses and microphofcographs 
of structure. The close similarity in composition 
between ancient Chinese ami Sumerian bronzes is 
noteworthy. 


Ast ronomical Topi cs 


Radial Velocities of Variable Stars. Dr. P. W. Merrill 
contributes an article on this subject to Popular 
Astronomy for April. He refers to the former idea 
that these wore dwarf stars approaching extinction; 
a study of their proper motions showed that the 
variables are in most cases remote, so that they are 
now reokoned as giants, not as dwarfs. The radial 
velocities are important for giving an estimate of 
their true speeds, sinco the thwart velocities are 
generally too small to determine accurately. It has 
been observed in many cases that the bright lines 
visible at maximum show a velocity of approach of 
about 15 km./sec, relatively to the dark lines. Tt is 
concluded in the article that the latter give the true 
speed of tho star, and that the difference arises from 
an outward motion of heated gases. A strong argu¬ 
ment for this is afforded by the close double star X 
Ophiuchi; one component is variable, the other of 
constant light; at maximum the spectrum of tho 
former is observable, at minimum that of tho latter ; 
tho dark lines in both stars give the same radial 
velocity, — 70J km./sec., while the bright lines in the 
variable give -83J. A similar argument is drawn 
from R Aquarii and its companion nebula. In some 
faint variables the bright linos only are measurable. 
A correction is applied to these to deduce the true 
velocity of the star. A statistical study then shows 
that the variables, as a whole, have a mean speed of 
37 km./sec. relatively to the other stars, this speed 
being towards a point in the southern hemisphere 
nearly opposite the solar apex. 

Microphotometry of the Solar Spectrum from 4040 to 
4390 A. * In the first part of a recent pajxir (Annals 
Solar Physics ObservCamb 3, Part 2 ), Dr. R. v. d. 
R. Woolley develops the mathematical theory* follow¬ 
ing Eddington’s earlier investigations, of the ocour- 
ence and the relative intensities of the dark lines in 
the solar spectrum, on the hypothesis of selective 
scattering in the gun’s atmosphere. The modification 
of the scattering coefficient due to the Doppler effect 
is also considered. The observations described in the 
seoond part are based on plates recently taken by 
Evershed at Ewhurst. A plate was out in two ; one 
half was exposed by Evershed, the other half was 
standardised photometrically at Cambridge, the two 


halves being afterwards developed togothor. The 
spectrograms woro then examined with tho Cam¬ 
bridge mierophotorneter. The tables give the multi- 
plot identification, the central intensity and equiva¬ 
lent breadth of the lines in the part of the spec¬ 
trum examined. In the third part. Dr. Woolley 
gives a full discussion of multiplet intensities, 
fcho calibration of Rowland's scale of intensities 
and the classification of solar lines according to 
contour. 

Publications of the U.S. Naval Observatory (Wash¬ 
ington). Vol. 13, of 365 pages, of these Publications, 
Contains tho observed positions of sun, moon, planets 
and stars, obtained from observations with tho 9-in. 
transit-circle. The observations of the sun extend 
from 1918 until 1925, those of the moon from 1913 
until 1925. The results are compared with the pre¬ 
dictions of the American Ephomeris ; in the case of 
the moon there is a further comparison with an 
improved ophomeris, in which some corrections to 
Drown** tables have boon applied. In the case of 
Mars, Ross's corrections to Newcomb were intro¬ 
duced into tho ephemeris in 1922, but their effects 
have been carried back to 1913. 

Tho next item in tho volume is a catalogue of 
9,989 standard and intermediary stars, between 
the north polo and declination -30 ; they woro 
observed in tho years 1913-1920; the positions are 
reduced without proper motion to 1920. Proper 
motions have been determined for all the stars. 
They are given to three or four decimals of a second 
of time, and to two or three of a second of arc. There 
follows a catalogue of 2,438 standard stars, and a 
comparison of the observed positions with those of 
Greenwich, Boss and Eichelbergor. 

Full details are given of the mothods of observa¬ 
tion. The transits were recorded by hand-tapping 
the passage over fixed wires. Meridian marks were 
used as a check of the azimuth of the instrument. 
A diagram shows an interesting correlation between 
the ohanges of azimuth of the marks and the motion 
of the pole determined from the observations for 
latitude variation. A printing chronograph was used 
for recording the transits, the times for each wire 
being road to 0*02 sec. 
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Nature of Dental Caries 


I N a recent paper on the cause and nature of dental 
caries, J. J. Enright, H. E. Friesell and M. O. 
Tresoher describe experiments designed to elucidate 
the part played by local factors in the etiology of 
this disease ( J . Dental Ees. t 12, 759 ; 1932). The 
authors first discuss the two chief theories of caus¬ 
ation and point out that Miller’s baeterio-chomical 
theory does not explain all the facts. For example, 
carious areas produced artificially by acid have not 
simulated natural caries in certain particulars ; the 
carious prooess may halt for indefinite periods and, 
finally, dirty mouths are frequently free from caries. 
After a review of the relation of diet to dental caries, 
the authors conclude that improper diet is at least 
an important predisposing factor in the causation of 
tooth decay, since diets rich in vitamins A, C and D 
and yielding on alkaline ash, when utilised system¬ 
atically during the period of development, produce 
teeth less liable to decay. After eruption, the struc¬ 
ture of the enamel cannot be changed by factors 
acting from the pulp, because there is no circulation 
in this structure. Moreover, the amoloblasts, the 
enamel-forming cells, are lost at the time of eruption. 

Clinical observation shows that caries begins at 
the surface of the tooth and only at certain parts of 
the surface, namely, in pits and fissures, and on the 
buccal, labial and proximal surfaces near the gum. 
It does not commence in areas which are scoured by 
the food during mastication. 

In their first experiments, the authors investigated 
the action of lactic and citric acids at different pH 
values upon the enamel of isolated teeth in vitro . 
They found that artificial caries might simulate 
natural caries exactly, that all solutions between pH 4 
and 8 etohed enamel and that different enamels 
varied in their susceptibility to the action of the 
acids. Further experiments wore carried out with the 
same solutions to which tricalcium phosphate had 
boon added to saturation, since saliva is super¬ 
saturated with regard to this Balt, It was then found 
that etching of enamel only oocurred in solutions 
more acid than pH 5. It was also noticed that incipient 


carious areas were insoluble in acid, apparently 
because they contained an increased amount of 
organic material: it is suggested that this explains 
why the natural process often comes to a stop, even 
when acid-producing bacteria are contiguous to the 
lesion. 

In the authors’ second series of experiments, 
cultures were taken from carious areas and from 
similar regions in the mouths of persons immune to 
caries and grown on blood agar and acid galactose - 
whey broth. Another examination of the some 
mouths was made 3-9 months after the first: a 
close correlation was found between the presence of 
lactobacilli on the first occasion and the advance or 
development of caries in the interval. The strains 
of lactobacilli obtained could be divided into two 
chief groups : Group 1 usually produces a smooth 
colony and acid without gas in glucose, galactose, 
levulose, maltose, lactose, sucrose, mannitol, sorbitol, 
dextrin and salicin, but no acid or gas in raffinose, 
arabinose, xylose or inulin. Organisms of this group 
grow at 15° C. and are agglutinated by a Group 1 
rabbit antiserum. Group 2 usually produces a rough, 
fuzzy type of colony, and acid in glucose, galactose, 
levulose, maltose, lactose, sucrose and raffinose. 
This type may or may not produce acid in dextrin ; 
it usually does not produce acid or gas in arabinose, 
xylose, mannitol, sorbitol, salicin or inuiin. Strains 
of this type do not grow at 16° C. and are not agglu¬ 
tinated by Group 1 antiserum. Lactobacilli of 
intestinal origin can also be divided into two similar 
groups. The strains of Group 1 were the most 
commonly found in the mouth. 

The evidence adduced in this paper confirms the 
view that caries is direotly due to the growth of 
lactobacilli in the mouth, the acid produoed decalci¬ 
fying the enamel. Growth of the organisms and close 
contact of the acid with the teeth are favoured by 
the presence of food debris in their pits and fissures 
and between them. The authors state that tests on 
the results of reducing the number of organisms in the 
mouth are now in progress and will be reported later. 


Fishery Research in Newfoundland 


F OLLOWING upon a preliminary survey of the 
Newfoundland fishing situation and a report on 
it to the Empire Marketing Board and to the 
Newfoundland Government, a scheme providing for 
a five-year period of fishery research in Newfoundland 
was drawn up. Half the cost of installation and 
subsequent maintenance of the Laboratory is, by 
agreement, borne by each of these two bodies. The 
objects of the scheme are the investigation of the life- 
histories of the principal commercial fishes with the 
view of gaining a clearer understanding of their 
movements and natural fluctuations,' and the improve¬ 
ment of some or all of the existing methods of process¬ 
ing and marketing of the fish and fish products. 
By-products and their possible utilisation also come 
within the scope of the investigations. 

The Laboratory is situated in the outport of Bay 
Bulls, some 18 miles south of St. John’s. It is 
housed in part of certain spacious fishery premises 
which, fortunately, were available for this purpose. 
The buildings are fronted by wharves standing in 


water up to 20 ft. deep, so that steam trawlers can 
berth hard by the laboratory premises. Thus 
situated, right by the water’s edge in an active 
fishing centre, and in the closest juxtaposition with 
a commercial concern, the Bay Bulls Laboratory 
appears to enjoy unique facilities for prosecuting 
fishery research—opportunities which it shows every 
indication of utilising to the full. 

The scheme came into operation on April 1, 1931, 
and a report* upon the Laboratory's first full 
year’s work has now been published, the main 
object of which is to indicate the general trend 
and progress of the various researches already under 
way. 

In accordance with the scheme, the work of the 
Laboratory follows two main lines which may 
for convenience be termed (a) biological and (6) 
applied. 


* Reports of the Newfoo&dinod Fishery Research Comnatadou. 
Voi. 1. No. 4: Anneal Report tor 1031. (Bfc. John's. Newfound¬ 
land : Newfoundland Fishery Research Coromuslon, 1031) 1 dollar. 
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In the biological investigations the aim has been, 
during the first year, to make a rapid survey of the 
marine fauna and its inter-relationships in the waters 
supporting or directly connected with the fishing 
activities of Newfoundland* Much work has already 
been accomplished, and great strides are being made 
in piecing together the life-histories of the caplin, 
salmon, Newfoundland herring, haddock, cod, lobster, 
shrimps and prawns. Particular attention has been 
given to the short-finned squid {l Ilex iUecebrosa) t a 
highly important animal commercially in that it is 
the staple bait for the fall cod fishery. If it does not 
arrive in very large numbers, this fishery is a failure 
and up to one-third of the year’s catch is lost. In 
1930 and 1931, for example, Newfoundland was 
bereft of much of its fall fishery owing to shortage 
of this squid for bait. 

In addition to the above, extensive hydrographical 
observations have also been carried out, thfe results 
of which already show that the Newfoundland area 
is one where contrasting, as well os rapidly changing, 


physical conditions of sea-water have a profound 
influence on the fauna. 

On the processing or applied side, investigations 
are being carried out on the properties of Newfound¬ 
land ood liver oil from tho point of view of marketing 
possibilities. The processing of dried codfish, bacterial 
infection of fish products, and preparation of fish 
meals, fish glue, and soaps from many sources are 
also receiving attention. 

The report closes with some conclusions and 
recommendations which might well be adopted by 
the various firms and departments conoernod in the 
improvement of the Newfoundland fisheries ; and in 
an appendix there is published a very useful “First 
List of B’ishes in tho Newfoundland Fishing Area”. 

Judging from the contents of this report and some 
technical papers already issued, there can be little 
doubt that tho Director and stuff of the Bay Bulls 
Laboratory are attacking with great vigour and 
remarkable success the numerous problems with 
which they are confronted. 


South-Eastern Union 

T HE thirty-eighth annual congress of the South- 
Eastern Union of Scientific Societies was held 
at Norwich on June 7-10 under the presidency of 
Prof. E. J. Salisbury, Quain profossor of botany at 
University College, London. The occasion was tho 
first timo that the Union has mot for its congress 
in the extreme north of its area, and the attendance 
was well up to the average. 

Prof* Salisbury’s presidential address on “The 
Influence of Man on Vegetation” showed that there 
are two sidos to man’s interference with the native 
flora, elimination and introduction. The relative 
biological isolation of the British Isles ceased when 
human intercourse between Great Britain and the 
Continent began. The idea is prevalent that the 
chalk downs of the south-east were grassland from 
time immemorial, but the grounds for this assumption 
appear quite inadequate. Chalk hills are not unsuitod 
for tree-growth. Neolithio man cultivated even the 
crests of the hills, and the chalk may have been the 
nursery of English agriculture. Stress was laid on 
man as an unconscious agent in dispersal. The r6la 
of man in this respect has been neglected. Dispersal 
by birds seems a legitimate subject for examination, 
but the seeds of plants carried by man in the mud 
of his feet and his clothes have not received sufficient 
attention. 

After the depauperisation of the British flora 
during the Glacial period, neolithic man must have 
brought seeds of weeds with his flax and com in 
the absence of all modem screening methods. Cal¬ 
culations allow that of the 288,857 owt. of clover 
and grass seed imported in 1912, 2-6 billion weed- 
seeds from abroad were sown in Great Britain. The 
unconscious carrying of seeds by man was strikingly 
illustrated by an experiment on the dust collected 
in sweeping out the pews of two selected churches. 
Samples of the dust were sown, each sample being 
about four ounces in weight. The germinating plants 
in any one sample varied from one to fourteen, 
about 90 per cent being grasses. Possibly clothed in 
skins, neolithio man may have carried seeds for 
considerable distances, even as now Prof. Salisbury 
finds that man is carrying about viable seeds in his 
tuimed-up trousers after a walk qn Chesil Peach or 


of Scientific Societies 

on a Hertfordshire common. In tho latter case, a 
walk produced 110 grasses and throe dicotyledons. 

In a paper by Mr. Hugh Ramage on “Applications 
of the Spectroscope to Biology” somo of the results 
of research by this means were given. Strontium 
was detected in the genital duet of tho edible snail 
and manganese was a prominent element in its liver. 
It was foimd that, on examining 146 specimens, 
copper and iron were always present. The highest 
concentration of silver was found in the liver and 
kidney of Pinna pectinata. Silver was present in 
every liver of crabs and lobsters examined. Crosium 
was always found in the liver of the common scallop. 
Examination of sea water always revealed 0*004- 
0 *005 per cent of strontium, which appears to place 
strontium as the ninth element in order of abund¬ 
ance. Copper was found in all human tissues and 
occurs in greatest concentration in foetal tissues 
and foetal livers. Rubidium occurs in the hoart 
and striated muscles. Silver appears to be a normal 
constituent of the thyroid and tho tonsil. Tho edible 
mushroom yielded copper and silver. Some fungi 
contain rubidium. The highest percentage of rubi¬ 
dium (dry weight) was found in Cantharellus cibariua , 
namely, 0*21 ; and of silver, 0*20 in the skin of a 
specimen of Faaliota campe&trie. 

Investigations as regards insect immigration have 
been carried out since the inauguration of the special 
committee of the South-Eastern Union in 1932, and 
there are now thirty light-vessels and light-houses 
with their observers engaged in the work, with some 
hundreds of inland observers. Useful records have 
reached Capt. T. Dannreuther and Dr. C. B. Williams, 
who are responsible for the collating of such records. 
The Large White butterfly has been observed by 
L. G, Sharman, of the East Dudgeon light-vessel, 
for some years. He has seen a stream of these butter¬ 
flies every year about the middle of June. In 1931 
about thirty an hour were seen passing over the 
ship from east to west. Near Alston, G. Bolam 
observed a passing band of Small Garden Whites 
on June 25, 1932. They were steadily pursuing a 
northerly course at the rate of about a dozen a 
minute. These are cited as showing the records that 
it is hoped observers will send in from all parts of 
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the country, with the view of the further elucidation 
of the immigration problem, 

* Among the more general papers read at the Con¬ 
gress were “Rural Surveys ; Change and Decay and 
Rebirth” by W. P. D. Stubbing; “Pond-Life, with 
Special Reference to the Rotifera and Polyzoa”, by 
H. E. Hurrell ; “Evolutionary Sequence Amongst 
Desmids”, by Prof. F. E. Fritsch; “The Viking 
Period”, by P. D. Kendrick ; “The Relationship of 
Geology to the Scenery of the Weald”, by F. H. 
Edmunds ; and “The Pliocene and Pleistocone 
Deposits of Norfolk”, by J, E, Sainty. 

A very full programme of excursions to places of 
scientific interest was carried out during the Congress. 
It was announced that the Congress for 1934 will be 
held at Reading, under the presidency of Prof, H. L. 
Hawkins, professor of geology in the University of 
Reading. 


University and Educational Intelligence 

Cambridge.— Dr. G. D. H. Bell, of Selwyn College, 
has been appointed University demonstrator in 
agricultural biology. 

A university demonstratorship in chemistry is 
vacant. Information concerning it may be obtained 
from Mr. H. Thirkill, Clare College, to whom applica¬ 
tions should bo submitted before June 30. 

I). Thoday of* Trinity College and Dr. F. H. 
Constable of St. John’s College have boon approved 
for the degree of Sc.D. 

Dr. K. A. C. Elliott, Beit fellow, has boon elected 
to a fellowship at Selwyn College. 

London.— The following degrees have recently 
been awarded ; D.Sc. degree in botany to Mr, C. L. 
Huskies (King’s College) for eight published works 
on gonetics and cytogenetics ; D.Sc. degree in plant 
physiology to Mr. E. Ashby (Imperial College—Royal 
College of Science) for nine works, including four 
papers on “The Interaction of Factors in the Growth 
of Lemna'\ and two papers on “Studies in the 
Inheritance of Physiological Characters” ; D.Sc. 
degree in vital statistics to Hilda M. Woods (recog¬ 
nised teacher at the London School of Hygiene and 
Tropical Medicine) for nine works on medical statistics 
and epidemiology; D.Sc. degree in zoology to 
Cherukad Cherian John (Imperial College—Royal 
College of Science) for a thesis entitled “On the 
Anatomy, Habits and Development of Spadella 
Cephcdoptera ” (Quart. J . Micro. Sci. f Fob. 1933) ; 
D.Sc. degree in chemistry to Mr. A. G. Francis 
(private study) for four independent publications, 
entitled (1) “Report on the Investigations carried 
out by the Experimental Staff of the Departmental 
Committee on Ethyl Petrol”; (2) “Presence of 

Barium and Strontium in Natural Brines” ; (3) “The 
Recovery of Radium from Luminous Paint” ; (4) 
“3 : 4-di-p-nitrate traphony Ifuran” } together with 
four conjoint subsidiary contributions. 


To meet the growing demand for biological teach¬ 
ing in schools, a diploma course in biology will 
shortly be instituted at the University of Leeds, 
chiefly to meet the needs of teachers qualified in 
the physical sciences. The course will extend over 
two years and it is proposed to begin it on October 


3. Lectures will be given on one evening a week and 
Saturday mornings. Further information can be 
obtained from the Registrar of the University. 

On the recommendation of the Scientific Advisory 
Committee of the Lady Tata Memorial Fund, the 
following awards of scholarships, open to graduates 
of any nationality for researoh work on diseases of 
the blood, with special reference to leucaemia, for 
the academic year 1933-34 have been made : Dr. 
W. Bungeler, University of Frankfort-on-Main; 
Dr. L. Dolsohansky, University of Berlin; Dr. 
M. C. G. Israels, University of Manchester; Dr. 
C. Oberling, Faculty of Medicine, Paris, 

At a recent council meeting of the Association of 
University Teachers the position of the recently 
displaced teachers in German universities was dis¬ 
cussed. The Association recorded its continued 
adherence to the fundamental principle of freedom 
of opinion ami teaching in academic life and stated 
that it is ready to co-operate in affording facilities 
at British universities for such displaced teachers, pro¬ 
vided that special funds are made available for the 
purpose;. The Executive Committee of the Associa¬ 
tion appointed a sub-committee to keep in touch 
with other groups having similar aims, of which the 
convenor is Prof. R. J. Tabor, Imperial Colloge of 
Science and Technology, South Kensington, London, 
S.W.7. 

We have received from Armstrong College, 
Neweastle-upon-Tyno, the report for 193 U32 of the 
Colloge Standing Committee for Research. This 
report demonstrates that the researches aided by the 
Committee’s grants, which amounted during the year 
to £580, are bearing excellent fruit. In addition to 
giving a list of a hundred publications, the report 
particularises somo results of special intorest, A 
notable addition to the resources of the Physics 
Department was mode possible by a grant of £842 
from tho Rockefeller Foundation towards the cost 
of a reflecting echelon interferometer, the research 
committee undertaking to find the remainder (£300) 
of the price. An investigation dealing with the use 
of high-frequency fields to raise body temperatures 
gave such promising preliminary results that the 
Medical Research Council made a grant for its con¬ 
tinuance. Incorporated in the report are accounts of the 
work of the Northern Coke Research Committee and 
the Electrical Engineering Committee of the College. 

“The Broad Highway of Soviet Education”, as 
shown to a party of twenty men and women interested 
in education, is described in a pamphlet recently 
ublishod by the Society for Cultural Relations 
etween the Peoples of the British Commonwealth 
and the U.S.S.R. The tour, which took plaoe more 
than a year ago, included a series of visits and 
receptions in Leningrad, Moscow, Kharkov (where 
part of the visit was filmed) and Kiev. The com¬ 
pulsory seven-years school in two stages, 8-12 years 
and 12-15 years, is said to be based upon correlation 
with working life. The schools are commonly attached 
to factories and, so far as possible, all practical work 
is productive : one of the schools visited was found 
to be self-supporting. Continued education is pro¬ 
vided in technical and factory-apprentice schools for 
the stage 15-18 years. Higher education is conducted 
chiefly in single-faculty institutes intended to turn 
out technical experts in factories, and other specialists. 
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Qualification for admission generally includes two 
years’ experience of factory life and two or three 
years of a workers* preparatory course embracing a 
wide variety of subjects. The writer of the report, 
Mr. G. A. Harrison, education officer of Messrs. 
Cadbury Bros., suggests that educational contacts 
may serve to bridge the gulfs which separate the 
Soviet system from the rest of the world. He was 
impressed while in Russia by the apparent prevalence 
of what he describes as a “wholesome” dread of 
embroilment in war coupled with a determination to 
ij be prepared. 


Calendar of Nature Topics 

Fourth 'Buchan Cold Spell'. 

June 29-July 4. It not infrequently happens that 
Juno in England brings an interval of dull weathor 
separating the sunshine of May from the heat of 
July. In Great Britain at least, the soubriquet of 
‘flaming June’ appears to be a misnomer. On the 
whole the fluctuations of temperature in June are 
relatively slight, and the general tendency is for a 
steady warming up throughout the month without 
any marked set-backs. At Greenwich the 90-year 
averages from 1841 to 1930 show that this rise 
is interrupted by a short period of steady tem¬ 
peratures from June 29 until July 1, but this is too 
slight to be dignified by the name of a ‘cold spell* 
and there is no reason for supposing that it will be 
repeated in future years. 

Nile Flood 

The River Nile is very low during April, May and 
the early part of June, reaching its minimum at 
Khartoum about May 11. In June heavy monsoonal 
rains begin to fall on the mountains of Abyssinia, 
and throughout July, August and September, im¬ 
mense quantities of water are discharged into the 
Blue Nile. The main Nile commences to rise rapidly 
towards the end of June, reaches its maximum level 
about September 4, and remains high until somo time 
in October. The water fills the irrigation channels 
and covers much of the flood plain, on which silt is 
deposited, forming a soil of great fertility. This 
annual flood is the most important event of the 
Egyptian year, and river gauges have been main¬ 
tained since early times to measure its progress and 
height. Before the building of the great dams, the 
crops of Egypt were so dependent on the annual 
flood that the gauge readings were used as a basis 
for assessing taxation. 

Migration and Plumage Coloration of Birds 

During the summer months there occur on the 
mud-flats and sandbanks of northern Holland many 
wading birds belonging to species which normally 
should have been at their breeding places in the 
north of Europe or Asia. A first impression would 
regard them as immature birds, but G. J. von Oordt 
has shown that many wear adult summer plumage 
or some modification of it. On June 23 and 27, 1927, 
ho collected seven knots and fifteen turns tones on 
the island of Vlielaad, and since the very last of the 
migratory individuals pass through in the end of 
" May or in the first days of June, these were real 
summering birds {Tigdschr. Ned. Dierkundige Vereen ., 
Sear. 3, 1933, p. 25). Examination showed that the 
testes of most of the individuals collected were 


inactive, having formed no spermatocytes, and that 
although the plumages of such birds varied much, 
they all possessed in various degrees the feathers of 
adult summer plumage. Three birds were found to 
have a relatively large number of spermatocytes and 
in them the plumage was almost or quite identical 
with the adult summer phase. From these observa¬ 
tions, it would appear that the absence of' urge 
to migrate as well as the failure to replace winter 
by summer plumage was associated with inactivity 
of the gonads and that summer plumage in male 
birds cannot develop until spermatogenesis has 
started and many spermatocytes have been formed. 

Spat-Fall and Shore Populations 

In Juno and July occurs the spat-fall of many 
shore molluscs, when rock surfaces, seaweeds, and the 
sand itself begin to bo deluged with a rain of minute 
individuals on the point of settling down after their 
free-swimming larval life. They aro often very 
small—the shells of recently settled mussels measure 
about 0-3 mm, —but the number is very great, and 
this and their rapid growth make them important 
elements in the shore population. Indeed they have 
proved to be a nuisance to many coastal towns, for 
intake pipes have become blocked by the growth 
of mussels which have settled in them from the 
passing current. The late Sir William Herd man 
reckoned that on the soashore about 120,000 mussels 
might go to the square yard, and Richard Elmhirst 
finds a similar number on the piles of Keppel Pier 
at Millport, upon which about 60,000 individuals of 
the beautiful plumose anemone (Metridium senile) 
also find foothold. At Millport the numbers of the 
acorn barnacle (Balanus balanoides), a crustacean, 
are still greater. Elmhirst states that in late April 
the cyprid larva) may occur 300 to the litre close 
inshore when swarming in to settle down {Glasgow 
Naturalist. 1932). These small larvte may settle 200 
to the square inch, or more than a quarter of a million 
a square yard. A heavy mortality, duo largely to the 
molluscs Purpura and Littorina ensues, so that by 
autumn they am reduced to 15,000 a square yard. 
But even the dead onos have contributed to the cir¬ 
culation of organic matter in the shore area. 

The Ice Bridge; A Correction 

The paragraph under this heading in Nature for 
April 15, p. 557, requires some modification. The 
harbours and waterways of the system of American 
“Great Lakes” are frozen or blocked by ice, and in 
Lake Superior ice-fields often extend beyond the 
range of vision from shore, but in most winters much 
open water remains, especially in the lower part of 
Lake Michigan. In February 1904 the lakes were 
almost completely ice-covered, but this is exceptional. 

In many parts of the northern hemisphere the 
winters of the twentieth oentury have been generally 
milder than those of the latter half of the nineteenth, 
and ice conditions may also have become loss severe, 
but precise information is difficult to obtain, as the 
greater power of steamers and the extended use of 
ice-breakers would suffice to keep navigation open 
longer than formerly. The record of 300 ships held 
up at one time, which is quoted in the “Gulf of St. 
Lawrence Pilot’*, was first published in 1883, and 
therefore must refer to sailing or low-powered craft, 
but the actual date of the occurrence cannot now 
be traoed. For the reasons stated, such an occurrence 
is unlikely to recur. 
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Societies and Academies 

Dublin 

Royal Irish Academy, April 24. F. J. Nolan : The 
influence of condeneation nuclei and dust particles 
on atmospheric ionisation. Fair conformity with 
Wright’s conclusion that dust particles play an 
important part in the equilibrium of atmospheric 
ionisation is obtained from a re-examination of 
previous work. A theoretical basis for the equilibrium 
equation q = tyiy/Z is proposed. The combination 
coefficients of small ions with dust particles and 
with large ions are deduced. R. F. Scharff : The 
past wanderings in Europe of two African animals. 
The manner in which the hippopotamus and the 
bivalve mollusc Corbicula seem to have entered 
Europe from the south-east in late Pliocene times is 
described. They probably travelled along the great 
Rift Valley from Central Africa to Palestine when 
the Red Sea was still a river valley. The area of the 
^Egean Sea, while still unsubmerged, afforded an 
easy passage between Asia Minor and Greece and 
thus on to Italy and Malta. Their remains occur 
everywhere in Italy, France and Belgium, but the 
hippopotamus never crossed the Rhino. Eventually, 
in the early Pleistocene, both species passed into 
England, when it waH part of the Continent. Special 
comment is made on the significance of the British 
distribution of both animals. 

Edinburgh 

Royal Society, May 15. Norman H. W. Maclarkn 
and Thomas H. Bryce : The early stages in the 
development of Oavia. A sequel to an earlier memoir 
by Maelaren, The study was recently resumed in 
the light of specimens examined in the living state 
and for more advanced stages of results obtained 
after intra-vitam staining with trypan blue. A number 
of blastocysts at earlier stages them those hitherto 
known are described ; the mode of implantation is 
re-examined ; the fate of the part of the uterus to the 
anti-mesometrial side of the site of implantation is 
demonstrated ; and the significance of the observa¬ 
tion that after a preliminary destructive phase the 
endometrium lining the decidual cavity comes to be 
packed with maternal cells containing trypan blue 
granules is discussed. P. F. Kendall and H. Briggs : 
The formation of rock joints and the cleat of coal. 
By means of frequency charts for a number of the 
chief coalfields of Great Britain and the United 
States, it was shown that tho main cleating and 
jointing system has a north-westerly direction. In 
some coalfields, such as Yorkshire or Durham, the 
north-westerly orientation is remarkably consistent; 
in others, such as Scotland, it is less definite, though 
the majority of the values obtained have a north¬ 
westerly trend. The authors' records also show that 
that direction was also maintained over great periods 
in geological time. The forces responsible for jointing 
have therefore to be looked for among those incident 
on the earth's crust down to and including the present 
time. The Mid and East Lothian coalfields have been 
specially studied to trace the connexion between 
cleat and joints and the faults known to exist in 
that field ; and the effect of faulting on jointing was 
discussed. The joints and cleat were induced by 
rapidly alternating torsional stress applied to the 
earth’s crust in a direction approximately , parallel 
with the equator, It is concluded that the alternating 
torsional stress is due to tidal action, and that the 


long-continued alternation of stress so applied 
eventually oaused failure of a bed through fatigue. 
Mary G. Calder : Notes on the Kidston collection 
of fossil plant slides. (2) The anatomy of the axis 
of Bothrodendron mundum Williamson sp. Certain 
previously undescribed anatomical features of the 
aerial stem of Bothrodendron mundum are discussed 
and illustrated. The more important of these are 
variation in the pith cells, occasional occurrence of, 
marked xylic perforations in the stele, hyphaij 
structure in the middle cortex in certain specimens,' 
and the occurrence in some stems of a ring of cortical ' 
tracheidal strands, having no apparent connexion ’ 
with the outer surface of the stem or with the leaf 
traces. H. W. Turnbull : Matrices and continued 
fractions. By the method of matrices it is possible 
to form the reciprocal of a certain continuant deter¬ 
minant which was first studied by Sylvester. This 
leads to new expressions for the derivative of a 
function f(x ) as a continued fraction. A series, the 
nth term of which involves the square of tho difference 
between f(x) and its nth convergent, is discussed. 
J. L. Gray and Pearl Moshinsky : Studies in 
genetic psychology (1). Correlation between collateral 
relatives with respect to intelligence. The correlation 
with respect to intelligence as measured by the Otis 
group advanced tost for pairs of sibs between the 
ages of nine and twelve and a half is 0:35 db 0*06. 
For pairs of first cousins tho coefficient is 0 *16 db 0 *06. 
This investigation, carried out with the same test on 
children selected in the same way as in Herrman 
and Hogben's study of twins, establishes the existence 
of a significant difference between the correlation of 
fraternal twins and ordinary Bibs. The possible 
existence of sex-linked gene differences with respect 
to intelligence and the effect of order of birth in the 
family are also discussed. 

Paris 

Academy of Sciences, May 8 (C.E,, 196, 1346-1444). 
A. de La Baume Pluvinel and D. Barrier : The 
observation of the total eclipse of the sun on August 
31, 1932. Observations made at Louiseville, in 
Canada. Photographic, photometric and spectro- 
graphie observations of the corona were made, the 
results of which are detailed. RenA Maire, Etienne 
Foftx and Georges Malen£ON : The etiolo&r of 
‘bayoud’, a disease of the date palm. A fungus, 
named Cylindrophoro albedinis , was isolated from the 
diseased tissues in 1930 by Maire and Kilian, but no 
fructification. The mycelium had been met with in 
the natural state, and attempts at infection were 
always negative. The formation of intravascular 
conidia has now been observed and it appears clear 
that this fungus can be regarded as the agent of 
‘bayoud’. Some varieties of date palm appear to be 
resistant to the disease. Frank Schwinger was 
elected Correspondent for the Section of Astronomy 
in succession to the 1st© Prof. H. H. Turner. Luoxbk 
Chamard : The paratangent of an ensemble equi¬ 
distant from a point ensemble. G. Ehrbsmann : A 
theorem relating to locally projective spaces and its 
generalisation. Paul Delens : Certain problems 
relating to Finslor spaces. Abnaud Dknjoy ; Recti¬ 
fiable curves. Andr ± Fouilladb ; The iteration of 
certain linear functional substitutions. Caius Jacob ; 
Some mixed problems in a circular ring. F, Chabrgw i 
An accelerometer with a lulling contact. Edouard 
Callandbeau ; The elastic state of a welded As¬ 
semblage. Antoine Magnan and Claude Magnan : 
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A hot wire apparatus for the study of the air move* 
meats produced by the flapping wing of a bird or 
insect. The number of beats per second varied from 
17 for the Japanese nightingale to 128 for the humble* 
bea* The records appear to prove that fcho current of 
a i t^ is continuous and not interrupted at the end of 
sfiHf beat of the wings, at least in insects. J. Dufay 
Jfend Ssu-Pin Liau : The absorption of light in inter- 

E r space. From the study of various spectral 
of stars, it is shown that there is no statistical 
on between the colour indices and the absolute 
otroscopic magnitudes, but that there exists an 
appreciable correlation between colour index and 
F distance. Louis Filliatre and Pierre Vernotte ; 
| The defects of elasticity of metals. The damping of 
' torsion oscillations. Jean Guastalla : Researches 
i on an equation of state for monomolecular films. 
Emile Sevin : Synthesis of the works of Newton, 
Fresnel and Maxwell. R. Bobsuet : The examination 
of minerals for the alkali metals. An application of 
the spectroscopic method described in a previous 
communication. The rare alkaline metals are found 
in potash felspars and micas. Contrary to the views 
of Barbier, but in agreement with the results of W. 
Vernadsky, rubidium and lithium are found in 
orthoses and microclines. Thus the method for 
classifying the potash felspars given by Barbier fails. 
Marcel Hohwob : The dispersion of electrical double 
refraction of ethyl ether, G. Lianprat : The internal 
photoelectric effect in liquid dielectrics. Ren^i 
Audubert : The electrochemical properties of elec¬ 
trodes photosensitized with copper salts, Ren£ 
Arditti : Study of the system sulphuric acid, 
magnesium sulphate, water. W. Graff : Thermal 
analysis of the system chlorine, boron trichloride. 
The thermal analysis gave no indication of a new 
Chloride and consequently of no valency of boron 
higher than three. Ren£ Dubrisay and Mlle. 
Paulette Drouot : Some phenomena of surface 
chemistry. Dbsmaroux ; The stability of the 
nitrocellulose^ : the distinction between the decom¬ 
position due to internal combustion and the decom¬ 
position due to saponification. Albert Portkvin 
and Paul Babtien : Contribution to the study of 
the casting of ternary alloys. F. Francis : The 
precipitation of antimony iodide and its hydrolysis. 
In the presence of sufficient sulphuric acid, potassium 
iodide precipitates a red iodide of antimony, Sbl s . 
This is readily hydrolysed to oxyiodide. Pierre 
Dubois : The action of hydrogen peroxide on 
permanganate. The substanoes obtained by this 
reaction have no fixed composition, varying be¬ 
tween MnO VM and MnO t . M , Adrien Karl : The 
preparation of the metallic tungstates. Tungstic 
anhydride dissolves readily in fusod common salt 
giving sodium tungstate (readily soluble in water) 
and chlorine. G. Gire : The thermal decomposition 
of the magnesium silicides. The magnesium silicide 
obtained by synthesis at 450° C, is not stable above 
600° 0. : at 550° C, it decomposes into magnesium 
and the siKcide Mg a $i t . M. Tiffenbau, Mlle. J eanne 
LrivY and F. Kayber : The unsymmetrical influence 
exerted by an asymmetric carbon in the action of an 
organomagnesium compound on an aldehyde funo- 
,tftxkL The preparation of a single diastereoisomer. 
JR. Paul : A molecular transposition accompanying 
the dehydration of tetrahydrofurfuryl alcohol. Ray* 
mono Quxlht : The synthesis of the chlormethyl 
derivatives of p^bromanisol and of the nitroaniaols. 
J. Coloxgb : The generalisation of the method of 
condensation of ketones by mixed aminoraagnesium 


compounds. Paul Fleury and Raoul Paris : The 
comparative action of periodic acid on the a- and 
p-glyccrophosphoric acids. P. Carr6 and D. Liber- 
mann : The chlorides of alkylsulphurous acids. M. 
Crate let : A pyridine-iodine molecular association. 
Pyridine forms an unstablo molecular compound with 
iodine with the composition I^C^HiN)*. Mlle. 
Madeleine Roy ; The alteration in castor oil by 
heating. The oxygen of the air is the chief cause of 
alteration of the oil. C. L. Saqui and A. Jourdan : 
Home data orx the genesis of oolloidal pyrrhotifce and 
of other minerals in the mine of Bottino. R. Bureau : 
The rapid variation of atmospherics at sunrise. Jean 
Chevrikr : Magnetic measurements in Syria. L. 
Efnjfc : The variation of the horizontal component of 
the earth’s magnetic field round about days of 
magnetic calm. L. Tuwim : A new method for the 
direct determination of the natural angular distri¬ 
bution of the cosmic rays. C. T. PorESCio : A peren¬ 
nial bean obtained by grafting. Mlle. M. L. 
Veruier : The static refraction of tho eye in the 
cephalopoda. Henri Beauvalkt : The experimental 
study of digestion in selachians. Fontaine and Mme. 
Bouoher-Firly : The alkaline reserve of the blood 
in fishes. Maurice Rangier : A form of elimination 
of uric acid. Gaston Menieh : The apparatus 
studied and used at Noisiol since 1K75 for lowering 
tho temperature of the air and at the same time 
froeing it from dust. 


Rome 

Royal National Academy of the Lincei* Jan 22. F. 
Enriqtjes : Continuous series composed of rational 
involutions of groups of points on an algebraic surface. 
A. Myller : Geodetic conics. F. Tricomi : Determina¬ 
tion of the asymptotic value of a certain integral. P. 
Dienes : The displacement of an n-tuplo, and a new 
interpretation of Ricci’s rotation coefficients. G. 
Kball : Variable parameters and asymptotic pre¬ 
visions in some problems of celestial mechanics. G. 
Lamtarikllo : The analytical nature of the solutions 
of canonical systems intograblo by quadrature. G. 
Vranckanu : The geometrical interpretation of 
mechanical systems. C. Alessandri : Tho apparent 
velocity of the surface propagation of earthquakes in 
relation to the hypooantral depth. The determination 
of the depth of the hypocentre from time data or, 
more specifically, from the differences between the 
times of arrival at different places of a given phase 
of the longitudinal seismic waves, is considered. An 
expression is derived which indicates that, in general, 
the superficial velocity of propagation will appear 
greater when the depth of the hypocentre is great. 
Various numerical applications of this result ore 
given. G. Ponte : Volcanic fumaroles. Evidence is 
oited which renders improbable the general opinion 
that volcanic eruptions arc produced by the elastic 
force of the gases contained in the magma. So far as 
it has been carried to tho present time, study of the 
phenomena bearing on fumarolic exhalations indi¬ 
cates that, with the exception of sodium and potas¬ 
sium chlorides—which originate directly from the 
magma—those exhalations are produced by the 
action of atmospheric agents on the magma at 
various temperatures. C. Dei : The sensitivity and 
the approximation of measurements of the amplifi¬ 
cation coefficients of triodes. The methods considered 
are those of Miller, Appleton, and Lo Surdo. G. 
ErBENHOHtiTZ : The nature of electrodynamic foroes. 
The possibility of deducing mathematically the pro¬ 
duction of an electrodynamic force from the move- 
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ment of electrons in a conductor is demonstrated. 
R. be Fazi : The chemical constitution of cholesterol, 
and a new isomeride of cholesterol. The action of 
hydrochloric acid on cholesterol under various con¬ 
ditions yiolds, in addition to the known cholesterol 
hydrochloride melting at 158^-158 5°, two other 
hydrochlorides, with mdtting points 136°-137° and 
124°” 126°. Theso have now been converted into 
isomeridos of cholesterol. The structural formulae of 
these oholesterois are discussed. P. BratSsi : The 
action of alkaline hypoiodites on th£ pyrrolic alde¬ 
hydes. In their behaviour towards alkaline hypoio¬ 
dites, the 2- and 3-aidehydo-derivatives of pyrrole 
exhibit analogy to the ortho- and para-aldehydes of 
phenol and to the naphthol aldehydes. The pyrrole- 
3-aldehydes lose the aldehyde group as formic acid, 
iodine entering the molecule to form the corresponding 
iodo-derivatives in almost quantitative yield. Pyrrole- 
2 -aldehydes are less stable towards hypoiodites than 
their 2-isomerides ; pyrrole-2-aldehyde itself jsives 
hepta-iododipyrryl. A. Quruoo and A, m CjCpua : 
Aspergillin, the spore pigment of Aspergillus niger (2). 
When extracted with dilute ammonia and precipi¬ 
tated with acid, aspergillin forms shining black 
lumps showing brown reflection and is insoluble in 
the ordinary organic solvents, except pyridine, al¬ 
though it gives up 12-14 per cent of its weight to 
methyl or ethyl alcohol. When heated, it behaves 
similarly to certain oxypyrrole blacks and it always 
contains a small proportion (about 0*2 per cent) of 
iron. Elementary analysis gives the ratios C : H : O 
= 6:4:2, Its molecule contains a hydroxyl group 
and methyl, ethyl and other derivatives have been 
prepared. A. Rossi: The crystalline structure of 
the compound LaAl 4 . This compound crystallises in 
the dimetric system and cleaves readily along the 
pinacoid faces (001). For the unit cell the value of 
a t is probably 13-2A. and the ratio c : a, 0*77. On 
the assumption that the unit qpll contains 16 mole¬ 
cules, the density is calculated to be 3*69, which 
agrees moderately well with the pyonometrio value, 
3*86. The symmetry class is not determinable with 
oertainty. T. Lipparini : Rzehakina epigona (Rzehak), 
a foraminifor of archaic type in the Bologna Tortonian. 
T. Carpakhse : The mineral deposits of Monte 
Rosso di Verra (Monte Rosa group) (2). Owing to its 
marked crossed dispersion, its associations with 
olivine, and the orientation of the two minerals in 
these associations, the tltanolivine of Monte Rosso is 
more nearly analogous to that of Val Malenco than 
to the titanolivines and titanohuinites of other 
deposits. The optical properties of the amphibole 
present indicate that this mineral is a form inter¬ 
mediate to green hornblende and actinolite. 


Forthcoming Events 

Tuesday, June 27 

Royal Anthropological Institute, at 8.30. —Annual 
General Meeting. Capt. T. A. Joyce: Presidential 
Address. 

Thursday, June 29 

Royal Society, at 4.30. —Prof. R. G. Harrison (professor 
of comparative anatomy at Yale University); “The 
Origin and Development of the Nervous System studied 
by the Methods of Experimental Embryology” 
(Croonian Lecture). _ 


Association or Technical Institutions, June 29- 
July I.—Summer Meeting at the Municipal College of 
Technology,Manchester. Sir Hugo Hirst; President^ 
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Observations made St the Royal Ob 
Year 1981, In Astronomy, Magnetf 
direction of Sir Frank Dyson. Pp. \ 

E49 + 19. (London: H.M. Stationei 

Department of Scientific and Industrial Research. Summary M 
Progress of the Geological Survey of Great Britain and the Musew 
of Practical Geology for the Year 1982. Part 1. With Report of t 
Geological Survey Board and Report of the Director. Pp. iv+9 
(London : H.M. Stationery Office.) 2#. net. 

Journal of the Chemloal Society. May. Fp. ill+460-567+v 
(London: Chemical Society.) 

University of Reading: the National Institute for Research i 
Dairying. Annual Report for the Year ending 3Ut July, 1982, Pp. 7 
(Reading.) 

Annals of the Natal Museum. Edited by Dr. Ernest Warren. Vol. 7, 
Part 2, May. Pp. 145-301 + plates 7-15. (London : Adlard and 8onj 
Ltd.). 17#, 6d. net. ^ 

othkk Countries 


The Quarterly Journal of the Geological, Mining and Metallurgical 
Society of India. Edited by K. K. Sen Gupta. Vol. 4, No. 4, December 
1932. Pp. 119-174+plates 9-12. (Calcutta.) 6 rupees. d 

Commonwealth of Australia : Council for Scientific and Industrial! 
Research. Bulletin No. 72 : Varieties of Wheat in Australia; ^ 
Catalogue, with Pedigree or Source, and a Genealogical Chart showing 
the Relationships of the More Important Varieties. By J. R. A, 
McMillan. Pp. 28. Bulletin No. 73 : A Soil Survey of the Nyah, 
Tresco, Treseo West, Kangaroo Lake (Vic.), and Goodqight (N.SiWA 
Settlements. By J. K. Taylor, F. Penman. T. J, Marshall and G. w, 
Leeper. Pp. 47 + 4 maps. (Melbourne: H. J. Green.) 

Proceedings of the Academy of Natural Sciences of Philadelphia. 
Vol. 84. 1982. Pp. ill+536+ 83 plates. (Philadelphia.) 0.26 dollars. 

Tho Academy of Natural Sciences of Philadelphia. Review of 1982. 
Pp. 10. (Philadelphia*) 

University of California Publications In American Archaeology and 
Ethnology. Vol. 31, No. 6 : Ethnology of the Ntienan. By Ralph L. 
Beals. Pp. lv +835-410+plateB 40-41. (Berkeley, Calif.: University 
of California Press ; London : Cambridge University Press.) 70 acuta." 

Hvenaka Ltnnd-SAltikapcU Arsakrift. Arg&ng 16, 1933. Pp. v + 
164. (Uppsala.) 

Bulletin of the American Museum of Natural History. Vol. 67, 
Article 1: A New Fossil Snake from the Notostvlope Beds of Pata¬ 
gonia. By George Gaylord Simpson. Pp. 22. (New York City.) 

„ Mellon Institute of Industrial Research. Bibliographic Series, 
Sixth Supplement to Bulletin No. 2 : A List of the Books, Bulletins, 
Journal Contributions and Patents by Members of the Mellon Institute 
of Industrial Research during the Calendar Year 1932. By Loti Heaton 
Pugsloy, Pp. 10. (Pittsburgh, Pa.). , j 

Journal of the Indian Institute of Science. Vol. lflA, Part iff 
Rhaponticln, and Anthraoulnono Derivative* from RAewm emodi, W«f. 
(Indian, or Himalayan Rhubarb). By M. Ghouse Mohhiddln and 
M. C. Tummin Kattl. Pp, 0. 12 annas. Vol. 10A, Part 2: Consti¬ 
tution of the so-called iHthlourarole of Martin Freund, Part 5 : Iso¬ 
merism of Hydratodlthtodlcarbonamides, lmlnothlolthloblaxoti and* 
Di-R-ImlnOthiobi&xoles, by Shaha L. Jannlah and P. C. Guha : Part 
0: Isomerism of H ydraxom on othlodloar bon amide*. Iminothlobti- 
solones and Monotldourasoles, by S. L. Jannlah and P. 0. Guha. 
Pp. 11-27. 1.4 rupees. Voi. lflB, Part 1: Taylor’s Frequency Tripler. 

By P. Rajagopal PUlal ami F. N. Mowdawalia, Pp. 18. I - 

(Bangalore.) 

Proceedings of the Imperial Aoadomy, Vol. 9, No. 4, April. 
vli-vUt+143-196. (Tokyo.) 

Indian Institute of Science. Investigations on the Spike-] 
of Sandal. 7 : Report of Progress made during the Half-Year * 

March 81, 1933. Edited by M. Sreenivasaya. Pp. 21, (Ban_ 
Tanganyika Territory: Geological Survey Department. Bu 
No. 6: The Hydrology of Lake Tanganyika. By C. GUI man. 

Li+27 + 2 plates. (Dar es Salaam : Government Printer.) 8#. 

The Establishment of Aleurites Foydti (Tung Oil) in the Ranchh 
District of Ghota Nagpur. By Dorothy Norris and H. T. Bates.1 
Pp. 13 + 1 plate. (Nankum : Indian Lao Research Institute.) 

Canada; Department of Mines : Mines Branch. Canadian Lime¬ 
stones for Building Purposes, By M. F. Goudge. Pp. lx+ 190. 
(Ottawa : F. A. Aeland.) 80 oents. 

U.S. Department of Agriculture. Technical Bulletin No. 861: Life 
History of the Angoumols Grain Moth In Maryland. By Peres Sim¬ 
mons and O. W, Ellington. Pp. 36. (Washington, D.C.; Government 
Printing Office.) 5 cents. 

Proceedings of the United States National Museum. Vol. 82, Art. 
16 : New Termites from India. By Thomas B. Snyder. (No. 2907,) 
Pp. 16 + 1 plate. Vol. 82, Art. 19 ; West African Snails of the Family 
Achatlnlda in the United States National Museum. By Henry A. 
Pltibry. (No. 2960.) Pp. 0+2 plates. (Washington, D.C.: Govern¬ 
ment Printing Office.) * 

„ Southern Rhodesia. Geological Survey Bulletin No. 22; The 
Geology of the Central Port of the Masoe Valley, Gold Belt. By E 
Tyndab-Btiooe. Pp. 120. Salisbury.) 3s. fid. 

Journal of the Faculty of Agrioumxre, Hokkaido Imperial Untver* 
■ity. Vol, 34, Part l; Gonettaal and Cytirioglcal fitudles on in Ini 
specific Hybrid of BiMtcu$ mM I. end HiMseet nanihoi 
ByTorao TeatUma, Pp. 1W+8 plates. (Tokyo: Mi ~ ' 

Field Museum of Natural History. Anthropology 

The Races of Mankind; an Introduction to Ohaimotj__ 

Hall. By Henry Field. Pp. 40+9 plate*. (ChCwo.) 26 cents 
Annuario delta Reale Acoademia <r Italia. 4 : 1981-1082, Anno 10. 
Pp. 453+10 plates. (Rot na.) 26 lire. 

The Parliament of the Commonwealth Of Australia. Sixth Annual 
ftw^JSStiftcand IndustrialResSKII;wam 
earended June 80,1982, Pp. 04. (Oanberra?LF. Joteetoh.) 
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